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Abstract

Instantized thin gruels have been popular to supplement patients who want nutritional, ready-to-eat, and easy-to-use
products. In this study, rice-based thin gruels were developed by use of gelatinized rice powder which was manu-
factured by extrudating rice in a twin-screw extruder. Subsequently, the rice paste from the extruder were dried and
ground into fine powder. The gelatinized rice powder was mixed with the powders of various grains, soy beans,
nuts, oil seeds, and vegetables to formulate the instantized thin rice gruel with well-balanced nutrients (mixed pow-
der). The mixed powder was granulated to improve reconstitution capability in a fluid bed spray granulator (gran-
ulated powder). Lipid and protein contents were higher by 0.9 and 1.9%, respectively, in the granulated powder
whereas carbohydrate content was higher by 3.2% in the mixed powder. The calculated dispersibility was 93.7 and
77.0% for the granulated and the mixed powders, respectively. The reconstitution time was 122.3 and 305.3 for the
granulated and the mixed powders, respectively. In conclusion, the granulation of the mixed powder improved the
dispersibility. This study will be helpful to develop a variety of processed rice products and promote rice process

industry.
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Table 1. Composition of ingredients in instantized thin rice gruels

e -

(unit : g/100 g)

Extruded rice powder Brown rice powder

Black soybean powder Black sesame powder

45.08 11.27 5.61 0.97
Broccoli powder Egg powder Onion powder Carrot powder
0.84 2.90 0.84 0.84
Mushroom powder Oak mushroom powder MCT oil Rice bran oil
0.42 0.42 2.10 1.89
Sesame oil WPI Xylitol salt
0.21 9.87 14.63 2.10
FETL 4oCo A WA RIS ARSI 30mLE 50mL H]FAY ©x 2 wHH7|(MS-MP4,

ws3 UEVIE olsEt 1t

Fyst FHL EFEL 2002 F5F FH 1RV
(fluid bed spray granulator, DK-FGP, DooKoo machine,
Seoul, Korea)oll Ho] £ &= 80°C, -4 A7+ 3%,
Az AZE 502 200 FRsien AFAZE 60°C
o] 2Rke o] &ate 507+ Ayttt HHshd &
T T 40mesh ]38k}l AL AWdte] 4°Co] oA
FHAsH ARSI

Ak A

ANE] SR 105°C e 7HE Az, 2
H

)% MO R T USsE FFL X, 2uud, 2AY,
0] S AT LA B0 2 WSS,

HzH|
dgule AR Sud, Ay, G5rsE Hgd

Atwater A5 =, @A 4keallg, A 9 keallg, BHF3SHE

dkeal/gs 2t 3t 30 FYFAE 100%=2 SHAHste] Al

EEHEE T A F8S AE 0.1gS pH 749
phosphate buffered saline(D-PBS D5652, Sigma-Aldrich,
Steinheim, Germany)&< 50 mLoll 23 500 rpmolA] 104
ZF wRE 3 & 3mLE cuvetted] ¥ 3L spectrophotometer
(DU 730, Beckman Coulter Inc., Fullerton, CA, USA)=
650 nmel A EEES ST EEEE ] 12 AL
2 F 1087 34U

Tats &

Arss BAL 98 BAY SHe

DAIHAN Scientific, Co., Ltd., Seoul, Korea) 500 rpm2 =
WHATIA AR 208 fellA A 8] 7t A&7t
e Eoj7te £7HEEH 30&7F AU 25 meshe] Ao
2 Ay vE gEE gFve FJA gtk AE7)

97 GFuFE HAS AZF QB 9ol 105°CAA 4 A
7F Fot AxA F BAE A3 EaAde o2t
Zro] A4t Ht},

Dispersibility(%) = ———— x 100 1
p y(%) —100-b )
100
o714, a, b, c& 27t AEK(g), NES T T, A
2 Bae wAg A2d T wdnel Feolh
Araee W BAG7] 9% Be PHom AR

A gt A= A17HS =7 3 th(Omobuwajo et al.,
2000). 100 mL H]A F/FF 30mLE ¥ A wnt7]
(MS-MP4, Daihan Scientific, Co., Ltd., Seoul, Korea)
500 ppm o= WRMAZ|RA A|F °F 2g8 flolA 23T
7¥lETE A E7F A Eol7he SHRE AIZES Aol A
571 3] 55 wizbA 9] A7 7SSt BRE A
= 33| BhE AEg 8] HAeE Yepl ot

BB o MRl HE
844 BH ZHAF o Aol wgy] 74
2} AR 3o GPa Tyl wet 27 WsES v
2

o
4, A F0E BRse 2P B 7
2E BEEE, Aot ALe e EEE 9
7 ERSHT BF B2 ES HFE /15 It

2 wdo® AgE TEREEY, AT 28, A%

|
ML L o2
o @ > X ogE % kv fo I flo



Arslrso]

)
T

N
oflt

0@ & o
lo ft

9o 2% MCT, 174, 7180 A2HT #
AEet B Feel YA AR5e FA A

o ol Lolukx A3 718 B3} Fol
sl @il dojuth Ee fAE 1 AR A% F
47 Aiso] AA7E BT 5 Ak ey §4 4
29 WA W EFHL YA skl WSt 3
e FARGY o Astel 1Y A FelPuy
2 olg-3tol A&k ol Qls) Aol s WA st
Ef9 oA s RS A2 + YA MCTE
@) AHAEA YT Bk ME Lo Fo} b
98 o] thie] BN AY FAOw A8

o
(o3
r_\ﬂ
=
N
N

(Guillot et al., 1993) tocotrienol®]
ZHEHE S Wallste] €5 LDL X5 Y= 7]
X

5% Fh(Nicolosi et al, 1994). 715 v 7 244
oM H7FetLL, vA O R Gy, B, L2
Y, AT, WA T2 v Frlste] st g%
THE T vEe B 2ds] st AdEEH
&gl *}%El?i o Adel &2 i FEIe=2 ¢
S Z=279 ¥e GI(Glycemic Index)Z <13 F=r 2z}
7FAF = Fel7t glews A'at v =7t Blszsit)
A2 FA ol wet g dEel 7] vEn dut
Ao g 3t YURE ILF FHrskaL Slojof d. 53 &
A FFo] It Aol o7 &2 Zlo] 54 &
AgrolM = e o] ghako] B2 A o] == gAY
of gt FAGEFHF 7= 27 oA HA
HIE-2 204 o] A4S 71E o8 A A eharslE o]

£0] 7-20:15-25:55-70%1 ©l (gH=F4 &3], 2005), ¥ AT
9 %J%ﬂu of| 7] Hl% | A FAHEE A
St St wirl= At
T AHAE %’JSH 2] OIEH%EE AHg-EH7 e A9kt E i

& MAdskr] f1ste] 91 Sl Al

1I2HE & n)ge] Az 57

Table 201 YERith AHEH} EHETo] g3}
Z}zt 68.4%, 71.6%% 714 &ol shHREo] 9l
2.9+0.2%, 2.8+0.2%, ZTH A 17.240.3%, 15.2+0.3%, %
S| & 3240.1%, 3.040.0%, 23] ZA o] 8.3+0.5%,
7.4402% THE AoE BEAFEQT F AR ujEH]
FUSAITE ARbgRoA o]} e Zfol7b U= o]f
Hrge] o] Wit oz 7|ty AgE 5 Ut
% A ¥4 AFA R FES ol&3] wEe
shaFo] oF 02% S/t FEet A BAE FEFS A
ol gt HE TS AlFstr] vl X2 e] A&
A ¢ Q. wiol| A T AlE7F A dHT} oF
0.9%2] Aol F7kslal, @ d e oF |

5 . ERRELE 9] dheko] 3.2% 7hAS)
=9 gego] 7hagt Zlo] ofg) At e F o] o] F

Phal iAoz rad Ao vept.

:g‘

AT
AN S B35 AlES] R Table 33 2T} 2
HETO AFHE 165:17.9:656, W Lo dFH| &=
14.7:162:69.12 FA = AT}, o] AFh= 204 o3 41 71
o2 A Sl FFH 7T gt AR A&
Z oA ukErrsl s =7-20:15-25:55-7091 F-gFslaith.
At o2 F& T IH7| e IAEAA= S E
o] Fws Fwol T8tk AWl AAHE FA 9l
AE E 22 A T 8914 o s T Fo] Frix o=z

Q3] witoltt. o] et o] {2 FApAoM = T E S
gk Aolo| A Hr} o HgE AFeTh 304 A @
uel ofluA) Be Fo] th=w FE 1800-3000 keal/d
o] o7} o sirh B ApelA] Azst F T 7
2 100g T 417.1kcal/ge] Fo] FFHEE 3FFo|
43167193 ¢ A B3FIT 7H430L o vy ZFgo]
71.1-1185 g9 2 7]%X(45-55 gt B £35S B
At gl HMHs} APAdoR =2 n e}
el o}7] wWaetA welzl vyt Qlvh(ed 43t

£ SRLUE I8 FUSHE AT AU B 2009
BEA BA 549 P Fo Shhs EFELN
Hole Aol dde] ALl Setoz SIPgS o
7o) HzE A ekttt Table 3. Calories from nutrients in instantized thin rice gruels
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SgHE0ty} pj2|2aro| g | A Samples Protein Lipid  Carbohydrate
ARz Stk doE B zohuld  zauk Granulated powder 16.47 17.93 65.60
b2 W 2R o olubAie] thst B4 Az Mixed powder 14.72 16.15 69.13
Table 2. Nutrient composition in instantized thin rice gruels (unit : %)
Samples Moisture Crude protein Crude fat Crude ash Carbohydrate*
Granulated powder 2.90+0.17 17.17+0.27 8.31+0.50 3.2240.08 68.40
Mixed powder 2.75+0.17 15.24+0.32 7.43£0.21 3.03£0.04 71.55

* Amount of carbohydrate was calculated as: 100% - (% moisture + % crude protein + % crude fat + % crude ash)
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Fig. 1. Time-dependent turbidity of instantized thin rice gruels
in aqueous condition
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Table 4. Reconstitution properties of instantized thin rice gruels

Samples Dispersibility* (%) Reconstitution time (s)
Granulated powder 93.710.1 122.3£28.0
Mixed powder 77.0£5.0 305.314.2

*Dispersibility was calculated by Equation (1).
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