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Abstract

This study was aimed to develop a gruel using rice extrudates and to evaluate physicochemical properties of Tarakjuk
(milk porridge; MP) prepared with milk (M) and rice powder (RP, control), rice extrudate (RE), or enzyme treated rice
extrudates (ETR). Pasting property of ETR was significantly different from those of RP or RE with significantly low peak
viscosity, breakdown and setback values in the ETR sample. Viscosity of MP prepared with ETR was also significantly
low, as compared to that of control (> 900 cP). The total solids and spreadability of MP with ETR was higher than those
with RP or RE. Hunter color values varied significantly depending on enzyme treatment levels in ETR samples with enzyme
dose-dependent increase in b-value. Average starch digestibility of ETR sample was higher by 10.2% than that of control
sample. DPPH radical scavenging activities of ETR samples were greater than those of RE or RP. These results indicated
that ETR could be beneficial for preparing easy-drink and diet food with higher starch digestibility and fluidity, especially
for gastric tube-fed patients.
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2. Wsin|Rel M=

Pou] e ol F83 & E4E 4EAAF7I(DZ56-11
Twin Screw, Jinan Saixin Machinery Co., Ltd. China)ol] S3}A]
A T0ToAA 15AIZF A=A & E4351] 50 mesh A2 5
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AA & 28 AFto] B3] 2580] HES slrh £33
Sl BHTY F 7 ARe] BAS 9ste] 1027 960
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Table 1. Pasting properties of Tarakjuk prepared with enzyme treated rice extrudates

Sample Peak viscosity Though viscosity Breakdown Final viscosity Setback Peak.time
(cP) (cP) (cP) (cP) (cP) (min)
Control 2,285.0+12.5" 983.7+10.6" 1,301.3+16.4° 1,579.3+14.2° 596.3+17.7° 6.7£0.2°
RE 969.3+10.7° 350.7+8.2° 618.7+13.5° 543.7+12.5° 193.0+£14.9° 4.540.2°
ETR0.4 30.6+2.5° 22.8+1.2° 7.842.8° 26.7+1.6° 3.942.0° 4.040.2°
ETR0.8 29.1+1.8° 21.541.2° 7.642.2¢ 25.241.5° 3.7+1.9° 3.9+0.2¢
ETR3.0 18.1+1.3¢ 13.2+1.1¢ 4.9+1.74 15.6£0.9° 2.4+1.44 3.3£0.1¢
ETR5.0 15.2+0.9¢ 11.1+1.59 4.1+1.7¢ 13.3£0.4° 2.2+1.64 3.240.1¢

Y Values with different superscript in the same column indicate significantly different at P<0.05 (a>b>c>d). Values are mean+S.D. (n=3).
Control: Tarakjuk prepared with rice powder, RE: Rice extrudate powder, ETR: Enzyme treated rice extrudate powder (enzyme concentration

ranged 0.4~5.0%)
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Table 2. Physicochemical properties of Tarakjuk prepared with enzyme treated rice extrudates

Viscosity Spreadability Total solids
1 H

Sample P (cP) (cm) %)
Control 6.74+0.01°" 929.0+27.1° 3.800.10° 16.74+0.12°
RE 6.78+0.01¢ 397.3+14.5° 4.05+0.17° 16.82+0.09°
ETR0.4 6.82+0.01% 6.7£1.6° 6.6340.55° 17.10+0.11%
ETRO0.8 6.8340.01° 6.2+1.8° 6.68+0.97° 17.12+0.07°
ETR3.0 6.81+0.01% 3.6+0.9° 7.43+0.62° 17.59+0.02°
ETR5.0 6.80+0.01° 1.5+0.4° 8.13+1.09° 17.81£0.15°

Y Values with different superscript in the same column indicate significantly different at P<0.05 (a>b>c>). Values are meantS.D. (n=4).
Control: Tarakjuk prepared with rice powder, RE: Rice extrudate powder, ETR: Enzyme treated rice extrudate powder (enzyme concentration

ranged 0.4~5.0%)
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Table 3. Hunter's color value of Tarakjuk prepared with
enzyme treated rice extrudates

Hunter color value

Sample

P L a b
Control 96.0+0.2*) 0.640.1° 6.040.1°

RE 95.240.2° 0.9+0.1° 6.740.1°
ETR0.4 95.0+0.1° 0.940.1° 6.9+0.1¢
ETRO.8 94.9+0.1° 1.120.2° 7.240.1°
ETR3.0 94.0+0.1¢ 1.0+0.1%° 8.0+0.2°
ETR5.0 93.940.1° 0.9+0.1° 9.0+0.2°

Y Values with different superscript in the same column indicate
significantly different at P<0.05 (a>b>c>d>e>f). Values are mean+
S.D. (n=4). Control: Tarakjuk prepared with rice powder, RE: Rice
extrudate powder, ETR: Enzyme treated rice extrudate powder
(enzyme concentration ranged 0.4~5.0%).

EFZr=9] Lk 86.90~88.40(Kim 5 2009)Eth =2 Az, A
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Bohu|z Aze SeEolN B ghS Yo, bare
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2 R ltiYoon OH 2005; Kim HJ 2012).
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Fig. 1. Starch digestibility of Tarakjuk prepared with
rice extrudates. RP (control): Rice powder, RE: Rice extrudate
powder, ETR: Enzyme treated rice extrudate powder (enzyme
concentration ranged 0.4~5.0%). Each bar represents the
meantS.D. of triplicate determinations. “* Means with different
letters on bars indicate significantly different at P<0.05 (a>b>c>).

Lee 2009)2 Uikt 2t siA ). o3t 2ng 24 =,
Uit Rtk BAR YT PI0RE BT AELIRo|
Be %2 AZY 5 U Ao A=Ht

4. Efgt=R9| ehiisl 2y

2 2, B3] e 54T o2 A|23 ekl
FAteh B4d& 0.02% BHT A =29} Blagt A3ke Fig 29 &

40

307

DPPH radical scavenging activity (%)

0.02%BHT RP(control) RE ETRo.4 ETRo.8 ETRz.0 ETR5.0

Fig. 2. Antioxidant activity of Tarakjuk prepared with
rice extrudates. RP (control): Rice powder, RE: Rice extrudate
powder, ETR: Enzyme treated rice extrudate powder (enzyme
concentration ranged 0.4~5.0%). Each bar represents the mean+
S.D. of triplicate determinations. ** Means with different
letters on bars are significantly different at P<0.05 (a>b>c>d>e).
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