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Quality Characteristics of Tarakjuk (milk-rice porridge) with different
Roasting Conditions during Refrigerated Storage
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Abstract

Rice flour was roasted at different temperatures and times and tarakjuk was made from these roasted rice
flours. Chemical composition, in vitro starch digestibility (IVSD) and protein digestibility (IVPD) of the roasted
rice flours and tarakjuk were determined. Changes in quality characteristics such as pH, viscosity, IVSD and
IVPD of tarakjuk during refrigerated storage were also investigated. For roasted rice flours, the protein content
ranged from 6.52~7.13% on a dry basis, while for tarakjuk, the range was 3.74~4.0%. On the other hand,
the Ca level of tarakjuk ranged from 1,278.36~1,340.87 ppm. Rice flours showed decreasing IVSD and
increasing IVPD on roasting at 145C and 1657, whereas they showed increasing IVSD and decreasing IVPD
at 1857, respectively. Roasting also influenced the pH, viscosity, IVSD and IVPD of farakjuk made from these
roasted rice flours. As the roasting temperature and time increased, tarakjuk showed lower pH and viscosity,
however it showed higher IVSD and IVPD. The pH of tarakjuk, except that of control, decreased with storage,
whereas viscosity increased significantly, IVSD decreased up to 4 days of storage, after which it increased
again until 14 days of storage. On the other hand, IVPD increased up to 7 days of storage, but there was no
additional significant increase after 14 days of storage. These results suggest that depending on the nutritional
purpose, appropriate conditions for roasting of rice flour and storage of farakjuk may be recommended for the
comimercialization of tarakjuk.

Key words: tarakjuk (milk-rice porridge), refrigerated storage, viscosity, in vitro starch digestibility, in vitro
protein digestibility
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Table 1. Changes in chemical compositi asted rice flour and taralquk
— e : = . (C)
165 185
. Roasting time (min)
40 25 40 25 40
Rice flour
Crude protein 7.13F0.01 6.52+0.05 6.58+0.00 6.92+0.04 6.97+0.06 7.04F0.04 6.92F0.02
Crude fat 0.09+0.00) 0.11+0.01 0.07+0.01 0.16+0.01 0.10+0.03 0.09+0.00 0.10+0.01
Crude ash 0.20F0.03 0.20+0.00 0.227F0.01 0.22F0.03 0.18F0.00 0.21F0.01 0.20%F0.00
Tarakjuk
Moisture 75.57+0.54 7521F006 74.79+057 74.69F0.58  7439+035 74.60F048 74.34+042
Crude protein 3.81%0.10 3.74F0.06 3.81F0.05 3.87F0.04 3.947F0.11 3.83F0.06 4.00F0.03
Crude fat 2.3050.02 2.90F0.03 2.92F0.01 291F0.13 2.68F0.02 2.91F0.01 3.02F0.02
Crude ash 1.05+0.17 0.94F0.08 0.98+0.07 0.99F0.06 1.00+0.07 1.03F0.10 1.03%0.08

Mineral composition (ppm)

P 1034.84+0.41 1057.89+0.24 1055.76+0.17 1070.31+0.26
Ca 1278.36+0.12 1283.43+0.02 1300.98+0.22 1340.87+0.32
Na 1924.79F0.24 1980.08 +0.25 1985.93+0.48 2081.61+0.37
K 1781.51+0.25 1830.06+0.57 1822.78+0.48 1915.53+0.21

1047.67+0.17 1013.81+0.36 1073.72F0.08
1292.98%0.06 1280.16+0.28 1300.93+0.00
1942.28+0.11 1916.10F0.03 1962.66+0.00
1811.42+0.10 1868.49+2.87 1779.46+1.00

YValues are means (standard deviation) of three experiments. Values for roasted rice flour are based on a dry basis.

Table 2. In vitro starch and protem dlgestlblhty of roasted rice ﬂours

Roastmg "in vitro starch dlgesubxhty in vitro protein digestibility
temp () (mg maltose/g, d.b) (%)

Control 144527 1.25° 89.19F0.01°
145 25 117.34F0.23' 90.28 ¥0.01°
40 120.88F0.72° 90.82 F0.01°
165 25 130.37F0.44° 90.28F0.01°
40 147.33F1.07° 90.10F70.01°
185 25 190.94 ¥2.63" 89.73%0.14°
40 163.34F0.78° 86.11F0.14°

"Values are means (standard deviation) of three experiments. Means with different letters within the same column are

significantly different at p<0.05.
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Fig. 1. In vitro protein hydrolysis rate of roasted rice flour and tarakjuk
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dg doH BE 2 *gu ES
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AR A5t 2O WM Be ARo B= B
g5 AxE f9502 Fvtsle AR 4YdE
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9 pHE #9FoE FVste A% 1499+ pH BEEY AR Ax #F F 9AVE HEe
675 YEM]ATHP<0.05). Ly HS &9 A sstet AF Al H ol k3l 43401 Adrk ESE
THoll w2 @Wa7l22 tE elgEe pHe AZ 7 B WaATbES 879 vl go] 15 150(ww)2
AAA = F7MetE oy vr«ll'l"] atol= YER A ZA 279 Hgo ZEBRE AR F E}@ra—«l A=
G2 Wi, AF 14Yolls EF fF982ez 7as = 718 9% =79 ETses Wl 9 4
o g9 pHE 6.11~6.172 ERH Y thp<0.05). Fo] 2 Aoz AZEY. AAYe dFEY +F
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Table 3. Changes in pH" of farakjuk duri ed storage
T T Ty Roastmg temperature (C)
165 185
. Rgasttng time (min) :
T s 40 25 40 25 40

0 6.32F0.01° 629F001°  629F0.00° 629F001° 628F001° 6.25F0.00° 6.23F0.00°

2 6.40F001°  630F001®  631F001° 630F000° 6.29F0.00° 6.28F0.01° 6.25F0.01°

4 648F001°  631F001™  631F7001° 633F000°  6.30F0.00° 6.29F0.01° 6.25¥0.01°

7 6.60F001°  632F001°  6337000° 631F001° 631F001*  6.30F0.01° 6.27F0.00°

14 6.75F0.01° 6.20F0.01° 6177000  617F001° 6.14F004°  6.11F001° 6.10F0.01°

YValues are means (standard deviation) of three experiments. Means with different letters within the same column are

significantly different at p<0.05.
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8 #Id Mg T8% g AP ECIH, 535 70
~0TAME alacTt B-lg Atoldl &34 HIAE
P4 F k-casein?} ¥HSSlY EFAE FH}=

e

b o

2650F0.0° 2070F7.1° 2568 F10.6°

0

2 2148F17.7° 1958 F3.5° 2945F7.1°

4 2878F35  2030F14.1°  3013F35°

7 3058F10.6°  2605F28.3° 37487106
14 3640T14.1°  4143F530°  4774736.8°

Table 4. Changes in viscosity” of farakjuk during refrigerated storage

A syt

3) in vitro & EsHE(IVSD)

22 27& 223 BEEES 49T 37 A
3, AZ 7% e gEFE JF 1Az
porcine a-amylaseol] 23 IVSDQ] Wisgls &
= Table 5¢ 2t} gz PYAVIEE OHE B8
9] IVSD+: 160.1lmg maltose/gel et 165T 9}
185CAA Bg Al Erlstgon 185ToA 258 &
£ A g9 TVSDE= 191.19mg maltose/g 22 7}
Z A YElgth B dFdA Axd BHEES ¢
ol digt WaAZERe] Hlgo] 15:150 (ww)oE ¥
AEY gHEE Al U g9AVIF9 Hgo] YUste
U, He2d9 wE {87159 IVSD(Table 2)9} H]
g 9 eFHY 7149 #HBL2 IVSDE 7=
Ao g Yetytth %8 2 autoclaving® Z-S 7Hyol
A PR = 7HE BH-E amylase XA, EH &,
phytate$} Z2 a-amylaseZE A3t TILH ER
E9 BEE ALY EHN o= A AR EilE&
9 Z7ld] BAste Aoz AT Y.

185
a s %
183271770 19537106  1365F14.1° 668 F3.5°
2193F35 2473735 1678 F24.8° 673F10.6°
2120F35.4°  2233F7248°  1575F14.1° 72570.0°
2718724.8°  2708F35° 2060F7.1° 730¥7.1°
4148T60.1° 42987884  2723F3L8" 1075F7.1°

YValues are means (standard deviation) of three experiments. Means with different letters within the same column are

significantly different at p<0.05.

0 160.11F0.51™ 139.72F0.62° 150.99F4.35™

2 14578 F121° 160.99F0.57° 153.32F2.07
4 139317552 144.3377.66° 143297F5.60™
7 153.47F0.69° 140407F3.64° 151.54F3.00™
14 164.35T4.07° 148.01T2.60° 139.65F2.10°

Table 5. Changes in in vitro starch digestibility (mg maltose/g, d.b)" of tarakjuk during refrigerated storage

169.05F2.28™ 173.34F1057° 191.19F 607

177.05F1.15°

162.55F5.11° 147.95F4.10° 173.96F1.32° 184.82F0.74°
153.25F226° 148.65F0.71" 163.05F1.90° 164.37F1.64°
170.90F 1.68° 147.74F550° 166.72F0.01° 17522F2.08°
173.85F125" 16723F3.25° 153.96F1.48° 178.34F4.95°

YValues are means (standard deviation) of three experiments. Means with different letters within the same column are

significantly different at p<0.05.
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HH BS 2Ue 29 HE59 ¥F A F
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WAaen, olF oAl AA3] Fvtshe 28-S uE
ol A 14dell= 859 IVSD 139.65~178.34
mg maltose/ge YERAATE Devi 5V boilingT
puffingdt 2] 2 HAE BA&FH =5 o5 &Vt
F AEY 92 RS §FozHE RS FFe] 7]
AR Bigs $2 A¥ 2 & vz sk
Lomaine™= 748 AEANA 7bd REHA
EEAFAERS)S =38 ARo|H, —ler~ F2st
A &2 Adshke AF 2702 Hol RS 4
FEFe mHAGL AT RSE EH%MW 7 5 o]
acetate, propionate, butyrate®} 22 w4l AL A
st Zul pHE AstAZezA gz, A5
8 Za E tE 2oje} #HE Ay A AgH
B AHOR o2 EAZ 28X AR uF
A RS &&e] g2 RE AE B &Y HWIE o
syl A8t AF S RS Y WSt i o
TE BER, S5 B8 Wi AF A 44714 = RS
gFo]l E7het b, AR 74 RS FFo] 43
3] ojR e A7l Aol mE RS &Fe gi e
MBSt dagt £ 127 A AL-giF
AE-AA EFAY 4 AFA=2 AT HAE9 vt
Al H{84 qEY £ ddn . Fei 3%
A A AR JteEf 9 Fie ou] S3td HAE
o] AAZs ost=dl, amyloses] =3l= 29 T4
A EE= v amylopectin®] 3= T3 &
30~404 7k A&Srhal sk o225 E £ AT
oA HEAVIFEE /S A 7Mgstd Axg F
Y3 A% @ gHEE5L RSE I¥ste Aoz A7
sz, ot egEe IVSDe 4 & AL
2 AZEn ooz 3459 #Ho] sle
oz d#7 AREHE ZHAAN JFHA EF
ek gAVtEY £& 24% 8§59 AF A%

o] Adgold = Aok ATt
4) in vitro @93 3 &(IVPD)
e 2Ug 23 HESS
7|7t @}E gEHE AF

chymotrypsin-peptidase 2 T4 €

Ao 9s) 108 Eald £ Eaf<

3 IVPD9] ¥3}:= Table 63} Zt}. 1 %3

Bg=¢] IVPD+= 85.93%01om #&

o] 371E+5F BHEF9 IVPD= gutz

AL JERN o] 185TolA] 408 E& Al 87.74%

YERAATE Table 30fA #5 &7 =g #A&

7}&9] IVPDE= 45T 165TCAA & 2T

Hoh FUTEE R 185TCoME de Ur, O EZHH
A3 159 IVPDE 2 TEY dyt¥oes F

7hsle RAeg Jeigth 38 ARAE EEe

T3 9dd Rggid 9 dE BI&EE

Fig. 17} &t} £g 27& g gartse oy

Fd Ef&EANA 185ToA £S5 Al dE2TEY =7
o2 JEpgo(Fg 1), olE2FEH TE EHEgEH9

tild Ba&Es RTRY SV AoR Ug

stk mEtx 2 dTelA ARES ElErSY] 7HE 2%

o Al 242 IVPDE S7H7]= HLE YERth
IVSDell tist Ex= 7139 ¥F S EWH pearl

milletE 98°Coll A 30%7t blanching & IJEAR} ¢

Wge] gaf 9 ol 9st gd s A

A2 Aoz IVPD7F Z7ksta ™, African

breadfruit A5 30823t boilings}® IVPD7} Z7}6f

QAoF®. &9 boiling A TR Bajge] FaE Ty

A F27} FHRHAL FojF & st disulphide

(-S-S) A% FHoz Fhd 93t B H=EI}

i

fl

Zase RAd 780 n F,
22 2708 g3 B2 AR 7= IVPD7}
LoRoz =y}t 88.01~89.28%E ERIYoL:

(p<005), AF 14QE © olge] I F7h:

Table 6. Changes in in vitro protein digestibility (%)" of tarakjuk during refrigerated storage

Roasting temperature (C)

Storage ' 65 5
p(edi‘y’f Control = Roastingl time (min) -
25 40 25 40 25 40
0 8593F026° 84767038 85937000 87.38F051° 8738F0.00° 8747F0.00° 87.56F0.00°
7 89.01F0.00° 88.01F038  88.19F70.13" 8901F0.00° 8828F000° 88.83F0.00° 89.19+0.00°
14 8829F026° 8883T051° 88.56F038" 8829F026™ 89.01F0.00° 89.19F0.00°  89.37F0.00°

YValues are means (standard deviation) of three experiments. Means with different letters within the same columm are

significantly different at p<0.05.
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