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Effects of Physicochemical Parameters on Production of Cooked Rice
Analogs by Calcium Alginate Gels

Hye-Jin Roh, Eun-Hee Jo, Hong-Deok Kim and Seon-Bong Kim*
Department of Food Science and Technology/Institute of Food Science, Pukyong National University, Busan 48513, Korea

This study elucidated the effects of physicochemical factors on the production of cooked rice analogs using calcium
alginate gels. Cooked rice analogs were prepared using various sodium alginate concentrations, agitation speeds,
dropping distances, coating times, curing times and heating times. The diameter ratio and rupture strength of authen-
tic cooked rice were 0.38 and 268.4 kPa, respectively. The diameter ratio of the analogs prepared with 0.7% (w/v)
sodium alginate was 0.39, which was the closest to that of authentic cooked rice. When sodium alginate solution
(0.7%, w/v) was dropped into calcium chloride solution (2%, w/v) via a nozzle, the diameter ratio of the analogs at
an agitation speed of 520 rpm was 0.39. The optimal dropping distance was 8 cm and the optimal coating and cur-
ing times were each 20 min. The analogs were coated with B-cyclodextrin to improve their physical properties. The
diameter ratio of the coated analogs was little changed; however, the rupture strength decreased slightly after heating
for 60 min at 95°C.
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AN B WA 59 Haste] o Ar = gol o]8Fal 3ltk(Vanden-
berg et al., 2001; lyer et al., 2005; Chen and Subirade, 2007;
2250 TeEo] Ql= 28 thdRl alginate= &3} Hansen et al., 2008).
AREE = 7P B A Q1 B2} F3 5-9] slitoltt. Alginate Calcium alginate gel bead= Ato]] 2Fgt Q| oFZ-2- QJAto 2 B
+ soli} gelo] = 7HA] E4& o 7HA] AL Qlof AlF H ol B ®H & 5to] A71A] =3t 4= 91| Stk (Hwang et al., 1995).
woHRg ofu e} Z1E 1A, Fo] ¥, GJokE, I, ot Koo et al. (2007)= G 2] 2|7 22 © & alginate capsule
At 59 of2] ZofolA] de] o] &5 2th(Onsoyen, 1996; = HA3lsto] A Ao Al BES FH7E A5
Skjak-Braek and Espevik, 1996). SFFTE TS ' 0] 25 0]-8-319] alginate capsuleX} alginate
Alginate= A ¢] guluronic acid®] carboxylic group®]| beads?] < 0] T2 Az of thgt A7} QJck(Shin et al.,
27}9] oFo] 0] AgFste] ionotropic gelsS FAsH=d], o]Z] 2007). Alginate gel-& H =7} =& T A A8 45 4
gt alginate?] geldh= F& Zg o]-22] Z7}oll 2J3l guluronic 9l ZH o] 9lo] DHA W EPAE k8611 9l o]-9-9] &
acid®] G-blockol] egg-box H.oF0] 3211 9] 7} JL22] F Al o] 3o o]} ¢ltk(Blandno et al., 1999; Yun et al., 2015). T
o)) dojttH(Rousseau et al., 2004; Clark and Ross, 1987). St alginate gel?] T34 AL o] 831 A& AU Hofo] 28
o]t Z2] FH7tol| olafl B/ calcium alginate gel-> A= (Nussinovitch and Zvitov-Marabi, 2008), calcium alginate gel
7F-golekal &3] vt ol whald, gRARsA], vlErl, Ay of &4 A3} A5H(Woo et al., 2007)E H]5E3to] o]& &
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etal., 2008).
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Fig. 1. Changes in diameter ratio of cooked rice analogs as affected
by concentration of sodium alginate. Values are mean + S.D (n=3)
and superscripts of different letters in the same column are signifi-
cant different by Duncan’s multiple range test (P<0.05).

Table 1. Diameter ratio and rupture strength of authentic cooked
rice

Items Values
Diameter ratio 0.38+0.01
Rupture strength (kPa) 268.4126.3

S HIE O 2 cooked rice analog®] ¢]&-& -5 = 94 &
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A Ao ek,

whb £ 0| #H3tof| 2 cooked rice analog?|
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Sodium alginate &o] w=Z2HE Z5}EH calcium
chloride -89 W-g-= Wo A WEE-3} A aLilo] o] Foj x|
cooked rice analog”} HAJ¥lt}. o]uf, Hk-g-Zof] @A A calci-
um chloride -9 9] WH} 4= 1= cooked rice analog®] =% &
gl 2 Y= Ett. Alginate beadsE ©|-87F Aol A= o
-2 beads®] €Hd 1S YR 0= SR, 2 Aol = £
37t Ford S YAl Elo] ZehAl 283t ol 2ketst
o] calcium alginate gel beads”} U&-S %514 F-o+ 5 5f
o] cooked rice@} SAFSF EFYIE S 05t

Fig. 2= 8F & %=9] #islof w2 cooked rice analog®] %+
ol whE 7S yehd Zlolth. 21 23, calcium chlo-
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Fig. 2. Changes in diameter ratio of cooked rice analogs as affected
by agitating speed. Values are mean = S.D (n=3) and superscripts
of different letters in the same column are significant different by
Duncan’s multiple range test (P<0.05).
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Fig. 3. Changes in diameter ratio of cooked rice analogs as affected
by dropping height. Values are mean + S.D (n=3) and superscripts
of different letters in the same column are significant different by
Duncan’s multiple range test (P<0.05).
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Fig. 4. Changes in diameter ratio and rupture strength of cooked
rice analogs as affected by curing time with CaCl,. Values are
mean + S.D (n=3) and superscripts of different letters in the same
column are significant different by Duncan’s multiple range test
(P<0.05).
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Fig. 5. Changes in diameter ratio and rupture strength of cooked
rice analogs as affected by coating time with B-cyclodextrin. Val-
ues are mean = S.D (n=3) and superscripts of different letters in the
same column are significant different by Duncan’s multiple range
test (P<0.05).
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Fig. 6. Changes in diameter ratio and rupture strength of coated
cooked rice analogs as affected by heating time at 957C. Values
are mean £ S.D (n=3) and superscripts of different letters in the
same column are significant different by Duncan’s multiple range
test (P<0.05).
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