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Abstract

The objectives of this researchwere to study the use of mulberry juice concentrate (5°brix) instead
of water in the crispy roti recipe (0%, 20%, 40%, 60%, 80% and 100%). The mulberry residue from the
juice process was dried and added into the recipe by replacement of wheat flour at 0%, 2%, 4%, 6%,
8% and 10% of wheat flour in order to reduce oil absorption in crispy roti. The Impact of mulberry juice
and powder on physico-chemical properties and sensory acceptance test of the resulting crispy rotiwere
studied. The results showed that the increase of mulberry juice in crispy roti led to a statistically significant
(p<0.05) decrease in brightness (L*), redness (2*) and yellowness (b*) compared to those of control
(without mulberry juice adding). The results from the sensory test using 9-point hedonic scale showed a
similar liking score of crispy roti with 80% mulberry juice compared with those of the control. For the
mulberry powder, it has a moisture content of 5.79%, water holding capacity of 5.15 gwater/g dry sample,
oil holding capacity of 1.75 g oil/ g dry sample. The increase in mulberry powder content decreased the
brightness (L*), redness (a*) and yellowness (b*) of crispy roti in which the crispness increased without
changing hardness. Using mulberry powder at 10% showed the reduction of oil absorption by 69.49%
compared to the control. The sensory tests showed that crispy roti with 10% mulberry powder received
the higher linking score, especizally flavor, taste, texture and overall attributes, compared with those of

the control (p<0.05)
Keywords: Mulberry, Oil absorption, Crispy Roti

unin u3lnaarnimanidueaiuiuanaiinlilgnios

2
] =

= = o r-=JI a = = : 1= o
Ts#insauidundndnuafitldainnisiiuds TnauinisiiudaduanvnaasisalifinsieFess

- o 3 , = v = - o
arfinaniuil wazdounandu - laun inde Wy lsanaandaniiala TsALLIMITU LAZAINAY

vy = o - - .
UIATA UIHU U9 m@ulﬁﬂ@uuﬁﬂ‘muﬂu INUU lasinas ufy

aatunTadundy daunazialdiduneunuy AMNANUATINa1a 91T Fdnwn

2
ar ar

anase Amludy wazidrlines a1nduiiun
v o 8 = , = v, =
agniAaiutnanaee faziuladnlsfinsau
= o = ar ﬂ’:&; 1
faaunannanfanlauazadni e muiun1man
iR ahdulundnineigs uarymivan

finupanisanunturaeisfinsauuaInIIen n1s

nsasnsamtingduluenunsfiinunimaenlagnis
14laarursidudaunay 39laausaid
gautlszneundnidulaeanisadialiazanein
aunsdaeannisantnsulue s fiEnunman

19 Taeanwddanudn nandushlviaslidedlinag

PBRU Science Journal
Volume 19 Number 2 July-December 2022



Aunadannziasay 3 g1unsnannisantngy
asld¥asay 20.44 (HaBeuFautuliviacdd
FldiAnnadaniany 2 nsldanfuandiudia
S ﬂ@liﬂﬁ (Carboxymethyl cellulose: CMC) ‘ﬁlwﬁm
IFannvliedrndasas 6 Taeminminuddedildlunis
pantviasiianunsnannsantinsuadldtasas

+

23 WeawFaudaunuiliviasinfld@iy cMc®
Tuamziinisldlaarnasainluudiaing
Wiudounanluwlsgunanlifinasianisannisan
v ozx - R
e isdtlsz@ninanlunisannisantnsiuiiuag
AunisuaziBurnmadlaaiwisiidne ¢ laesiall
= = 9 =] 1 =4
uFouRoniaasainisazddasdnaniagngu
dll > Srar 9 o !/g'
WatuanuislaiuanuiauainniIsnanazsinliin
= v o = .

srigaanaInlauinudagngu Waiindeddng
EIR o - LY.
WAz luwnuiiiianmeaeduinduldluaimng
#alaausidasAlsznaunandlulaannisily
azaneninazilsznavlilaoe waglaa Laligaglaa
wazdniu Apmuantidlunisgadutiiuasnassa
4 . . Y L
Waliulaanmisadluanuisuaniinlunesluiiady
‘Lﬂ@’m’m:ﬂimﬂmﬁuﬂﬂ?@mtﬁﬂﬁm‘i‘mmﬁwﬁﬁ
2713 luszNd9nN13nan iadasdnediaz iy
% =y v = BT 3
Wl unuilsdasas annsasanindiusiesas

o o= 9 = = = =

NanraigealilaoeisnTiu fansuaulnlaeniiy
(Anthocyanin) a15Usznauirasinudaidu
ansisznau Wanlauass (flavonoid) ARAnIANITR
anAdudaslunisiialzaviala Ansulafings
Jastunsfindniianluvaanidan 1419814

ayyadaszdiaanmINiessaninfinlsanzide °

= = s

3nulaarwrsinuludaiuafBidranylaun
laarnisiavium 11.2941.55 n§u/100 Ny

laarursfiazaneiin 1.27+0.18 NFu/100 NFu LAY

© PBRU SCIENCE JOURNAL 31
T ~ s o o =
\'1-_.// },@ Ui 19 auuil 2 ATAZIAN — SUAN 2565

leannsiilaiazanein 10.03+1.37 n$u/100 N5 ©
laamsiildazaraifanuainisalunisgeain
waznedsa Avanunsntlasiunisgoueainiizion
= 9 ' o 9,?.’ o 9
Rontinae9aunsluszudnanisnen vinldingudn
Tlunufivdougnguuuiontitanuislddasas
2 o 8 % I 5 = v,
Avinlnnsaninfuanas andayaaziiuladn
o == = ] z o ] ]
danafiilaamsaiinliszanaindadougandn
loaunsainazanesin Aauaslatuuadalunis
dndaeBunldlszlamilaanisldifudaiuass
r o . - o
Wanawnuinlanwazinnindaiue f5nwaaann
:’f %J, Aﬂi‘ = T =
n1sRuuTedesrlsznavreslaarunssiin
Tdazanatun gz lagilifaaanisansingduly
NAR $INTNNIINAADLAANHUTNIINILNTN
NLATLAZNAARUANMUZN19U s A NANEATY

nanAailssinsaL

9801574

1. USananindaluaseninan-anlunAn AN
1sANSAUABANHAU=NINNIENINLA=AN =
NNUS=RNANAR

-y - :‘ o =l
1.1 38A15LASENUNTALLDSS
=] 2u’ s = o = [
mawFanindaa s inaldiaiue fHududs
N19n17A1 waNunludnsdauauafisein
. Loy g R
windy 1:1 TusqeeTasiiuauisauilaaziden
g ¥ - i 5
nsadfianeaninaan dndauafFansaslaaz
ArupN AR A adNdY 5 °Brix Tnelduailanlu
o 9 kg 2u’ v =
nsfupqnndndNaaingdaa s wazdouras
mndawafFaziuldifednen ludunausall

1.2 Ysunauindaluadsnivinn=aalu
- -
nsHanlsAnsau

nARTsANTaUANGRT  douTaduiuwtl

Fuuan NaNkTNandeunlszasd unsdufia waz

PBRU Science Journal
Volume 19 Number 2 July-December 2022



2 ar °

lalnaelugrunan nanldwidaiu dqin
L ¥ y L o

(ansAruAN) wiadkazidatua i isyAunis
naunuiasay 20, 40, 60, 80 waz 100 (Tablel)
nannundanuliazane andudaainadly
dounanulnaugunanatnisatuiauls e
= 5 . s.a \ o &g

fussaudaudaduteausuiaiin o fu adelmidu

LHUR A NH WA naNgIunanTagwileuly
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Mulberry juice (%)

Ingredient
0 20 40 60 80 100

®  Outer layer
Wheat flour (g) 250 250 250 250 250 250
Egg (g) 50 50 50 50 50 50
Salt (g) 25 2.5 2.5 2.5 2.5 2.5
Qil (ml) 3 3 3 3 3 3
water (ml) 65 52 39 26 13 0
Mulberry juice (ml) 0 13 26 39 52 65

®  Inner layer
Tapioca flour (g) 375 37.5 37.5 37.5 37.5 37.5
Qil (ml) 25 25 25 25 25 25
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Table 2. Color values of crispy roti incorporated with different levels of mulberry juice

Mulberry juice (%) Coler
L a* b*

0 37.98+1.10° 6.16+0.07° 16.63+0.52°
20 38.94+2.17° 4.18+1.53° 13.28+1.74°
40 31.86+2.58° 2.99+0.19% 476+0.33°
60 31.41+0.49 3.32+0.38% 5.2240.37°
80 28.85+1.017 2.72+0.26° 1.76+1.03°
100 27.82+1.00° 3.07+0.34% 2.4210.15°

Note:**Means in the same row with different superscripts are significantly different (pS0.05)

A B C D E F

Figure 1. Crispy roti incorporated with different levels of mulberry juice (A) 0% (B) 20% (C) 40% (D)

60% (E) 80% and (F) 100%
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Table 3. Sensory score of crispy roti incorporated with mulberry juice at the different levels

Sensory Levels of water substitution by Mulberry juice (%)

attributes 0 20 40 60 80 100
Appearance 7.26+1.29° 6.48215° 6.66=1.21% 6.86=1.43% 6.82+157% 6.781.52%
color 7.2021.28° 6.26+1.45° 6.242153° 6.80=1.20% 6.78+1.44% 6.54+1.54°
Flavour 6.86+1.22% 6.34+1.55° 6.7421.48% 7.02+1.40° 7.02+1.26° 7.00+1.57°
Taste 6.94+1.15 6.50+1.63° 6.761.59% 7.44£135° 7.16+1.33% 7.04+1.71%F
Texture 7.1421.44° 6.94+151° 6.90=1.68° 7 5621.27° 7.32+1.49° 7.02+1.59°
Overall acceptability 7.26+1.12% 6.80+1.48° 7.0821.41% 7422153 7.4421.10° 7.22+1.31%

Note: *“Means in the same row with different superscripts are significantly different (pS0.0S}
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Table 4. Moisture content, water holding capacity and oil holding capacity of mulberry powder

Components

Mulberry powder

Moisture (%)
Water holding capacity (gwater / g dry sample)
Qil holding capacity (g oil/ g dry sample)

579x0.21
5.17+0.68
1.75£0.74
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A B C

D E F

Figure 2. Crispy roti with different levels of Mulberry powder. (A) 0% (B) 2% (C) 4% (D) 6% (E) 8% uaz

(F) 10%

Table 5. Physical properties of crispy Roti with different levels of mulberry powder

Mulberry powder (%)

0 2 4 6 8 10
L 30.32¢1.29°  24.87+0.00°  24.110.22%  23.45:0.33°  23.07+0.20°  23.0740.08°
a* 2.910.26° 2.11+0.23° 1.98+0.09° 1.48+0.29° 1.2240.14% 1.00£0.20°
b* 3.16+0.55° -0.4020.41° 0.73:0.33°  -1.042034%  -0.91:0%" -1.2240.19°
Hardness(kg/sec)  1.36+0.36° 1.35£0.23° 1.4040.22° 1.2540.15° 1.3540.31° 1.3740.28°
Crispness(kg/sec)  9.69+2.13° 10.69+1.53°  11.114#2.34°  10.91:2.48°  13.13£3.02°  13.0742.19°

Note: “°Means in the same row with different superscripts are significantly different (pS0.05)
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Table 6. Oil absorption of crispy roti with different levels of Mulberry powder

Mulberry powder (%)

Qil adsorption (%)

0
2
4
6
8
10

1.77+0.06°
1.01£0.05°
0.87+0.05°
0.63+0.11°
0.60+0.05°

0.5440.03

Note: “Means in the same column with different superscripts are significantly different (pS0.0S)
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Table 7. Sensory acceptance score of crispy roti with mulberry powder at the different levels

Sensory Mulberry powder (%)

attributes 0 2 4 6 8 10
Appearance 6.36+1.78° 6.76+1.62% 6.62+1.33% 7.04%1.33° 6.90+1.41% 6.94+1.36%
Color 6.16+1.96° 6.52+1.55° 6.64+1.50° 6.70+1.72° 6.48+1.87° 6.52+1.72°
Flavor 5.3242.11° 6.46+1.68° 6.68+1.50% 6.64+1.61% 6.54+1.87% 7.2641.35°
Taste 5.66+2.02° 6.38+1.71° 6.76+1.22% 6.84+1.33% 6.74+1.66% 7.1241.54°
Texture 5.98+2.07° 6.92+1.44° 7.06+1.11% 7.2241.35% 7.2041.42% 7.58+1.23°
Overall 6.16+1.82° 6.90+1.28° 7.02+0.99° 7.3041.26° 7.20+1.24° 7.38+1.21°
acceptability

Note: Means in the same row with different superscripts are significantly different (p<0.05)
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