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Optimum Conditions of Instant Mulberry (Murus alba L.) Powder Production by

Foam-mat Drying
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ABSTRACT

The aim of this work was to optimize
condition for producing the instant mulberry
powder by using a foam-mat drying method. The
optimum conditions for mulberry foam production
were using 1.5% w/w methocel and whipping
time for 20 minutes. The density, expansion and
stability of foam from this condition were 0.41
g/cm3, 951.89% and 184.18 ml., respectively. The
optimum condition for drying was 60 °C for 90
minutes. The chemical and physical properties of
instant mulberry powder per 100 ¢ showed that
the moisture content was 7.01%, water activity
(aw) was 0.30, and pH was 4.94. The protein, total
fat, and total carbohydrate contents were 1.5 g,
0.23 g, and 88.90g, respectively. The total energy
was 363.67 Kcal/100 g. Anthocyanin content was
123.15 mg /100g. Ash content was 1.42 ¢ /100 ¢.
Rehydration of instant mulberry powder was
83.54%. The total soluble solid was 5.33 °Brix. The
brightness (L*) 44.72, redness (a*) 15.96, yellowness
(b*) 2.71 and hue angle were 0.17. Sensory evaluation
was tested by 9-Point Hedonic scale (n = 50). Most
sensory consumers accepted the mulberry instant
powder dried at 60°C for 90 minutes. The overall
liking score was 6.92 with average overall liking

scores at moderate level.

Keywords: Mulberry, Instant Powder, Foam-Mat Drying
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Figure 1 Effect of methocel content and whipping time on

a) density b) expansion and ¢) stability of mulberry foam

Table 1 Moisture content and Water activity of instant mulberry powder exposed to various drying

temperatures for 90 min

Temperature (°C)

Moisture content (%)

Water activity (a,,)

50 °C 10.21+0.12 0.45+0.002°
60 °C 7.01+0.08° 0.30+0.002°
70 °C 6.65+0.11¢ 0.25+0.041°¢

note:

3. AUANURAMMAAN MENW LazANANELABUINTS
YDINAAA TINBIR LN A B
3.1 nan15IATITRMaNUANILALiLaL
WEHUVBINBAA U HITIRNIINNANI DY
n19AsIzviAandAanIualives
NAR AT HITIR NI NHANL DY TIHIUNITOULT AT
dn126199 (Table 2) nudn W5 Todfusteonun
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mean £SD, *“ means within each column indicate significant differences (P<0.05) using Duncan's multiple range test

mslulamsavianun 187 Armudunsa-sie (pH)
sinawendsiiazangldiionun (°Brix) uasndeany
sava lusaeee 100 nSU YomaAnsT TR
HavdauNNan1Ie LA uLaNA9iuNI19aia
(p>0.05) AwaEEnsaluNIsAUUvRIREA I (%
rehydration) ﬁﬂﬂumiamﬁaﬁqmmﬁ 50 60 wag 70
DeAaIdEd AU Sovaz 65.72 83.54 way 79.22
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mudiy Mg amniluniseunsieuud il
mmmmmiumiﬁugﬂsuamémﬁmsﬁaﬁﬁu dosan
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2 TYAAYNSENRA (0<0.05) @OAAABINUNUITE
U4 Kirca uag Cemeroglu (2003) 91847471 Lﬁaqmwgﬁ
dauann 70 Wy 80 ua 90 asrnwailed axliaany
AsRvoweulnleeiu Tu blood orange anas [26]
AUAIAveILaUlnlreiuveuaTent 29 (black

carrot) luansazaneimsymoaiatvle samdy
nsn-sne 2.5-7.0 Inglianufeuiigamad 70 80 uag
90 pernLwalE WUt NAITveeUvlze Ty 7
A1 pH Reafuanaadiogumgfidindu (27 21013
ypaoImssULdlvmiouigamndl 60 esmimaldea
fu ndnSsiarduiinaueulylseduvauviostan
ﬁqmwhﬁ’u 123.15 mg /100g LagNaaINNITIATIZI
anaulifidesiuvesingiu wuinhmdeufiatels
USunaweulnleeniu ndu 157.74 mg/g uaan
NAABINTBULV LMl oUTi ST 8E11AINTOULI
Wi fig 90 WM 89RiiNasEAMNNVBINENSTT
nnnsifonmgigaassseiianlunsouliauy

Table 2 Chemical properties and Energy of instant mulberry powder exposed to various drying

temperatures for 90 min

Temperature
Chemical properties
50 °C 60 °C 70 °C
Protein™ (¢/100 g) 1.51+0.13 1.50 + 0.01 1.48 + 0.27
Total fat™ (¢/100 ¢) 0.25+ 1.11 0.23 + 1.27 0.20 + 1.05
Carbohydrate™ (g/100 g) 90.00+0.29 88.90 + 0.10 90.01+ 0.56
Ash™ (g/100 g) 1.44+0.11 1.42 + 0.35 1.47+ 0.11
Anthocyanin (mg /100g) 110.21+0.63° 123.15 + 0.59° 39.24 + 0.81°
pH™ 4.96+0.02 4.94 + 0.01 4.97 + 0.00
Total soluble solid™ (°Brix) 5.53+0.46 5.33 + 0.11 556 + 0.11
Energy™ (kcal/100 g) 365.42+0.88 363.67 + 0.21 360.00 + 1.00
Rehydration (%) 65.72+0.49° 83.54+0.70 ° 79.22+0.92°

note:

ns mean in the same row are significant difference (p>0.05)

3.2 HAYDIENIILNITOULASUUINU-UUNGD
ANFVDINANN UINHIVINUAMNKAVII DU
NANNSILATIZNANAUD I AR H U B
BIAUINNANNOUNLAIINNITOULTINAN1IZANY
(Table 3) WU Weguugilunseuuiauiiuy I
TAIAINE3I19AT (L*) Ua9NARNMILAIaNAT AN
& a W a1 v A
ANMULYUALAS (%) VDINANAUNNNIUNITDULIAIN

* Corresponding author e-mail: thanawan.a@sskru.ac.th

mean +SD, *“ means within each row indicate significant differences (P<0.05) using Duncan's multiple range test
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50 60 kay 70 IASALTEE JAWNIAU 2.56 2.71

waz 1.93 MUAIRU @ nSUAIRAE (Hue) YDINAN N

oM luN TR UWAIN AN TN IANAIN

] [~3 = gj P2= =
navdoulu 70 aerwaldeatu 1rdeA1andvsq
NARAuanadntioy

Table 3 Color of mulberry instant powder at various temperatures

Color
Temperatures
L* b* Hue
50 °C / 90 w1 45.38 + 0.36° 15.77 + 0.11° 2.56+ 0.08° 0.16 + 0.00°
60 °C / 90 W17l 44.72 + 0.37° 15.96+ 0.03° 271+ 0.17° 0.17 + 0.01°
70 °C / 90 U7 39.76 + 1.81° 17.18 + 0.74° 1.93 + 0.29° 0.11 + 0.01°

note:

4. HaNSUTRUAMANNSUSTEMNA R
HANISNAADUAIUTOUNIATURNNG VDY
NAnTTNwRnNanewSsuieufutmieu
an (Table 4) W1 AziuuALYaUF LAWY
ANIYVBINITO ULV INA A T eraR N NHaTaY
waztilouan Lifmuunnsetuneads (p>0.05)
FruprumilavesEndos nuin dmdeudn uavs
PIRUINHANL U ﬁamwmaawﬁﬁqmmﬁ 50

mean +SD, *“ means within each column indicate significant differences (P<0.05) using Duncan's multiple range test

way 60 perwalded UTANULANAIIUNIEDRA
(p>0.05) 1S UALULUUAIINTDUAIUA SATIA
AMUYUlAeTIY Tune dn1glinauwand1aiy
a9l Ud1AYN19anF (p<0.05) Fatmlouitny
miﬁugﬂ ﬁamwmaamﬁaﬁqquﬁ 50 ey 60
DIANLYALT YA UANASULUUAIUTOUATUE SAUR
auraulagsiy IndiAssiuivsiouan aildn
AvsuuaglussAuUIUNaNg

Table 4 The liking score (n = 50) of reconstituted mulberry juice at various temperatures compare

with fresh mulberry juice

. . Overall
Sample Color Flavor ™ Taste Viscosity o
liking
fresh mulberry juice  7.42+1.14° 6.78+0.95 7.10+1.07° 7.02+1.16° 7.36+0.92°
50 °C 6.62+0.60" 6.72+0.67 6.74+0.66° 6.92+0.80°  6.60+0.61°
60 °C 6.80+0.63° 6.68+0.76 6.74+0.80° 6.78+0.67° 6.92+0.63°
70 °C 6.40+1.06° 6.78+1.01 6.28+1.03° 6.24+1.11° 6.42+0.92°

note:

mean +SD, *“ means within each column indicate significant differences (P<0.05) using Duncan's multiple range test

ns mean in the same column are significant difference (p>0.05)

d3una
anzmunzanluniswlsgunandue
1 A A D %
MipUNIYIAY Aw N1sldansilswa Seeay 1.5 g
Wwithn wantunsAdu 20 w euuis Ngamnil 60
= Id a Y a o 6 b4
sarmwaled 1WAt 90 Wil Tilandndausirauns
AuAING aunsasiosangnIsHantugaNvdla

* Corresponding author e-mail: thanawan.a@sskru.ac.th
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