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Abstract

Wheat is widely used in food industry because of its low price, convenience, protein-rich resource, easy processi-
bility, and so on. However, people who have wheat-gluten allergy need gluten-free products. Especially, gluten-free
products are desirable to early childhood even though they may or may not be sensitive to wheat-gluten. As the
alternative of wheat flour, recently, rice flour is gaining popularity. Hence, we developed the puffed rice snack for
the baby. In order to prepare for rice extrudate, 1 kg rice flour, 450 g water, and 6 g salt were mixed together and
then steamed for 1 hr. The rice extrudate was shredded into pieces (0.5 cmx0.5 cm) and dried up to 4.5% moisture
content. The dried rice shreds were puffed at 257°C in a puffing machine. The puffed rice snack was oval-shaped
having thickness of 0.5 cm, white in color with brown flakes. Appearance and texture of the puffed rice snacks were
evaluated by the measurement of the texture, isothermal water absorption, expansion, and the color. Puffed rice was
more porous, because rice increased up to about two times larger than its original volume. Texture of the rice puff-
ing snack was suitable for early childhood. Rice puffing snack showed potentials including soft, low-allergenic, and
easily digestible properties. It is concluded that rice puffing snack has potential in the food markets for early child-

hood.
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Texture Profile Analysis(TPA)
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Fig. 1. Microscopic images of rice, Graduates, and Little puffs.
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Table 1. Color characteristics of rice, Graduates, and Little
puffs

Color values

Items L a b

Rice 7423 -0.61° 11.85°
Graduates 78.09* -0.46* 14.71°

Little 7497 -1.06* 19.31¢

) Means with different superscript letters are significantly different
(p<0.05).
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2005).
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oA zel7t gle 202 Yt AMEE YE = a
e A7 Bl A BT SR S EHJeH Al F
FAIFAA F94 2ol gl FNEE Uehl= batk
& PR AA9} Graduatese] 735 F2 % 2ol 7t GlAA T
Little> TF2 ¥ AlFEC vl8te] & 3hs JYeplich 2
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A2 AEE 3495NC 2 A E oW Graduatess

Table 2. Texture profile analysis (TPA) of rice, Graduates, and
Little puffs

Parameter Rice Graduates Little
Hardness 34.95%" 37.32° 49.1°
Cohesiveness 0.42¢ 0.17° 0.21°
Springiness 0.59° 0.22° 0.36"
Chewiness 9.22% 1.46° 3.77°

" Means with different superscript letters are significantly different
(p<0.05).
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Fig. 2. Typical TPA profiles of rice, Graduates, and Little puffs.

3732No]™, Little> 49.1 NO.&2 ZA AT} A 579
Hre] Ax EAHA APEE] ArE 7€ AFL 7
At 548 YeRl 3 o) Aapdatate] Aot Littlel
o WA SHE olf& o]&d FFo Aol o v
sheke] zto] wjE-o]th(Kim et al., 2001). ¥ AFtoA] o
sPA A= 27FA 9] AlFell Hlal] Axrt @k, ole
A7FE 100% AFo] FAEE Hrtste] Arhse] o]
AL A Fo| vl B2 = Y+ Y= Sim et
al, (2001)¢] Az} dx3e}. =, W3} A Axe] Pihe
g3} gujg st & 5 Q. ole Wspdairte] 4

grgel Apolzt 3} A ke, 7159, B ol 2

rl

\

| 3

F7] W&o th(Desrumaux et al., 1999). 3+ FE3hF
F7HET5 ASAIFL] A Eo) vl o] wrolxithal &
A A TthBadric & Mellowes, 1991b). >-H A2 2] &
g st Wi Ao 283 o2 FoHm
b aate] SHAL 0422 Graduates®] 0.24¢} Little
o] 021HTh fejdom =4 SAHEHJG. BFEHS o
o] gloj| oJste] HMEPE A7t 259 o] AAFHALS o
o] e 2 HEorid e AEE, AaEaAe 0592
A A2 Graduatess= 0.22, LittleS 0.362.2 A
TR HA= FolA Ael7F U= Ao =2 YET A3
AL AANES A F A A7 Aed 283§
o7 Ax, RN, ©EAdH A7 o AspAAat=
9222 Al T7 FA T 7P =2 R SAFUoH,
H XA S5 o4 |7 e Ao= eyttt s}
ALe] 544 B4 AFollA, AEe Gfroke FAt
gk £X7F SAEJ oY, A, @EA, AN
Uehd & SAACR & o HsaaxE Jfots
Zke] B4l AgstA shr] 91 M2 Aoy 7t
Az A7pF ot Az

o

)



326 AR - 282 -
50
—8— Rice
—— Graduates
40 4 —=— Little
g
@ 30 4
=
@
£
S
k<]
w 20
w
@©
=
10 4
0 T T T T T
0 20 40 60 80 100 120

Relative humidity (%)

Fig. 3. Mass change of rice, Graduates, and Little puffs during
on 0-98% humidity sweep.

Sesssy

Bspasae] UGEE FREFSE Fig 3004 Bl
2718 W BEEAe 27) AP
Z71990) WA st
= e AR
60%e M FEEFTo] o he] Jrigmels nrk F48
A ZrhaIom, 9s%dl A Al SR ESTES

olN
N
%
re
>
Elolt
>
Q‘L
Ir
3
e
1o
oS
> Hl
ol\

3497%°] T2 S7HF Ao, Graduatese 27 &
o] 40.29%, Little 37.94%2] F&-& Fste e &
F ATk 271 A 1057 mge] BRAARe] HaFe

HEE 98%14 1433 mgl & Z7Fate] 3.76 mge] F8<
SN S ™, Graduates®] ZZFE %7] 10.13 mgoll A

1436 mg2 & F7tsted 423mge] FES FFAL
Little2 %7] 9.66mgollA 3.72mg9] 52 &4kt
s 2= Graduates ¥ Little o} FEF5 0] WA
24 99ed, ol AshanAe] drE FRe TR

Hi ) 7} et RS Re] gsky] wEo|H

B3l #o| 53lE o] AslE = A HEARE F24
Ed9 Zo] wjEolt). &, AUEES A Al Graduates
U Little® t} ©] X3S networkE FA 35171 wfFo]H
(Kum et al., 1994), FE&Fo] F7 =7 =& uf Iyt
o7 FRFI R4 (water absorption index)7} WL A&
9] w39 =713 7] To|th(Badrie &
Mellowes, 1991a).

=7}

Graduates 2 Littleo]] B]3}e] 2o 34 &
o AUEEY HU FESSTHF E F
Graduates 2 Littleol] H]3}e] Abth
oA Hdd M T/ A= A

=
ol
kit
)
ol\
N
1%
o9

>,
L
>
<]
>
>,
ol

=21 ke i
0,030 5
—— R
0025 4 D Graduales
™
F
=]
E, 0.0 4
o
B
=3
£ oms
=
=1
3
T 0010 |
L]
m
=
0UD0S 4
0000 T
v] & 40 Ed Bl 100 120

Relative hurmidity (%)

Fig. 4. Change of water absorption rate in rice, Graduates, and
Little puffs.
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