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Abstract

Purpose: Rice starch is known not to be suitable to Mook. Its gel is not hard and elastic enough and too sticky. This study investigated
the effects of agar, carrageenan, and gelatin addition on low amylose rice flour paste and gel properties for making Mook. Methods:
Angemi, low amylose rice, and Goamibyeo, intermediate amylose rice, were dry milled. The properties of Mook were determined by
texture profile analysis (TPA), cold storage stability, and sensory acceptance. Results: Addition of agar and carrageenan increased cold
paste viscosity, whereas addition of gelatin decreased cold paste viscosity while improving breakdown and setback viscosity. When 30%
of gelling agents such as agar, carrageenan, and gelatin were added to low amylose rice, Angemi, Mook-like gels were formed. The
hardness, adhesiveness, and springiness of gelling reagent-added Angemi Mook increased, whereas cohesiveness decreased, and
fracturability was not observed. The addition of gelling agent decreased lightness and increased yellowness. Angemi Mook added with
gelatin showed the best freeze-thaw stability while addition of agar and carrageenan increased syneresis. The carrageenan-added
Angemi Mook was equal to Goamibyeo 100% Mook in all sensory acceptance properties without significant difference. Conclusion:
Above results suggest that addition of carrageenan and gelatin to low amylose rice can be used to produce Mook with improved physical

properties.
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0.5 mm/s, trigger force 1.0 g2 23] U=2E(two-bite
compression test)= AA|FFH AL texture profile analysis

Table 1, Formula and availability of rice Mook formation

Rice  Gelling agent Water Mook

(2) (8) (mL) formation
Goami 10 0 90 Yes
Angemi 10 0 90 No
Angemi 9 1 35 No
+ Agar 8 2 40 No
7 3 45 Yes
. 9 1 80 No

Angemi
+ Carrageenan 8 2 100 No
7 3 135 Yes
Angemi 9 1 50 No
+ Gelatin 8 2 > No
7 3 60 Yes
http://www.ekfcs.org
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Table 2, Amylose content of rice flour

Rice Amylose content (%)
Goami 26.34+3.38
Angemi 16.12+3.76
Mean+SD.
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Table 3, Pasting properties of rice flour with the addition of gelling agents (Unit: RVU)
pv" HPV CPV BD SB
Goami 263.78+9.757% 173.47+9.79° 412.42+45.15° 90.31+7.82" 238.94+13.59°
Angemi 350.50+9.24 239.28+3.13" 400.94+2.56° 111.22+6.57° 161.67+3.80"
Angemi + Agar 298.08+3.66° 194.78+2.33° 606.00+13.20" 103.31+1.41° 411.22+11.02°
Angemi + Carrageenan 443 44+3.09° 331.03£11.07° 533.42+5.46" 112.4249.19" 202.39+6.35°
Angemi + Gelatin 199.31+0.86° 176.33+0.51° 251.4242.99" 22.9740.93° 75.0843.25°

D pv: peak viscosity; HPV: hot paste viscosity; CPV: cold paste viscosity; BD: breakdown; SB: setback.

2 Mean%SD.

? Within a column, values with different letters are significantly different (p<0.05) using Duncan’s multiple range test.

Table 4, TPA of rice Mook with the addition of gelling agents

Hardness Fracturability Adhesiveness .. .

Springiness Cohesiveness
(8) (8) (g's)

Goami 107.59+48.13" ND” 86.81+16.13° 0.59+0.23° 0.82+0.26"

Angemi - - - - -
Angemi + Agar 120.81£22.06° ND 1,209.13+215.97° 0.80+0.13" 0.46+0.09°
Angemi + Carrageenan 179.42+44.34° ND 336.38+78.09" 0.6140.05° 0.19+0.02
Angemi + Gelatin 779.44+138.83° ND 117.85+38.37° 0.9140.02° 0.63=0.08"

Y MeantSD.

® Within a column, values with different letters are significantly different (p<0.05) using Duncan’s multiple range test.

? ND: not determined.

HAHEHPY), HFHE(CPV) 25 ¢HAR] 100% BTt
23] A3t Breakdown F=v ¥ s IG
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Eo] M= (adhesiveness)®] 7HY FolH o E =31 1o}
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o FAA 7] AL, EA2EZAS 25 HUlsid ©
Ho] F7kstal R A 7l id g AR Jte
7} Z713ca 3t tHwang JK & Choi MJ 1997). &
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Table 5, Hunter's color value of rice Mook with the addition
of gelling agents

LY a b
Goami 77.90£0.077* -1.89£0.04° 1.00£0.07"
Angemi 73.514£0.06°  -2.35+0.04° 0.78+0.02°
Angemi + Agar  71.63£0.06°  -1.16+0.03" 10.02+0.06"
Angemi + Carrageenan 70.76+0.04°  -2.37+0.02° 2.60+0.06°
Angemi + Gelatin ~ 72.64+0.01°  -2.62+0.01° 5.31+0.10°
Y L: lightness; a: redness; b: yellowness.

? Mean+SD.
 Within a column, values with different letters are significantly
different (»p<0.05) using Duncan’s multiple range test.

Table 6. Freeze-thaw stability of rice Mook with the addition of
gelling agents (Unit: %)

Frozen storage (days)

1 7
Goami 26.07+4.80" 10.7443.95
Angemi ND? ND
Angemi + Agar 0.73+0.88" 0.03+0.08"
Angemi + Carrageenan 0.36+0.53" 1.09+1.09°
Angemi + Gelatin ND ND

" MeantSD.

? Within a column, values with different letters are significantly
different (»p<0.05) using Duncan’s multiple range test.

¥ ND: not determined.

SR Ao w2 g 2ol ZHEH 91

AOIA Fo] W-gEel mE o|Fdde Fas F2
4 7k shdelth. B8 Axd § WE-slE Al
HHESle] o] 58-S SAS AF Table 63 o] Lo
22 26.07%E 7FF Zkom AR 100% & o]
ol YEREA] ottt HAv|e gkl T g 30%
A7V AL 22 0.73%, 0.36%E o] o] Z718k 0
v AgielE AR /AW F2 ool S HA &
kot aopn] B3 kS HIKRE QHAIW] B2 79A o]
Fgo] AAsIF oy FHpIde S HF] B F
7}ttt Thomas WR(1997)2 Zhelr)de] Fxo] w2
ol Aol ZFolrt oA Fhuhk) F& o]FEAFo]
ARF o] QEH) S} FTHL) F-2 olFd el flvkal shth
Wiistenberg T(2015)= 39| A WF& Zo] & 7170
A olF@de] Wrka Bistth

5. 29| AH|X} 7|5 =
A 100%RHe 2 55 T o e aLo] 53 A4Sk
E A7V QAR Fol 2R 7|55 AR AP Table
73 2t} A(color)Z FE(glossiness)oll Wk 7T EE
atobr] 100% E3 7HbdE 30% H7hE AAN Fol
Al A Aoz UEbA] edgkon, skl detdE
A7V Be vt foH o ATt Z1AA <)
AT =24 AR Table 5& BH Ad HH-E U}
g Fo] HEL)7F 7P @il FAE@b)7E Eoks]
Aol Hojzl AL & & el ol A W=
Table 79| 7|2 % A AFAE HH 7|55 FA43 o
Fe v ZoE AZHET ol#d Ao W3l e
Zte] FAAAE EA% A Table 83 o] Ho M3}
Feo] thet 7IE e o2 AadATE Ao HrkA
Ql AZ%(overall acceptance)t= - 7214 U (p<0.01)
AZF YR
A7Vt 58 F2FA(adhesiveness), TH-gH(hardness)
Y 223 o] tig 7|3 57F 25 gEon, Bitaste)} &
AR 715 E(overall acceptance)ol| A% Fo]H o &2 Yo}
Al A AR B ARE LS A2 FA )
At At 7G-S 30% HUHeE HAR] 52 1

Table 7. Sensory acceptance test of rice Mook with the addition of gelling agents

Color Glossiness Adhesiveness Hardness Taste ac(z:;tr:Jlllce

Goami 6.72+1.62"7 6.90+1.40° 5.30+1.81° 5.00+1.71° 4.60+1.80° 5.04+1.86"
Angemi + Agar 2.98+1.29° 2.70+1.40° 2.64+1.63° 3.5242.01° 2.80+1.85 2.46+1.42°
Angemi + Carrageenan 6.12+1.75° 7.00+1.75° 5.46+1.54° 5.02+1.93" 4.26+1.56" 4.98+1.83"
Angemi + Gelatin 4.84+1.45° 4.54+131° 4.78+1.95" 5.30+1.94° 4.68+1.79° 4.58+1.67"

Y MeanSD.

® Within a column, values with different letters are significantly different (p<0.05) using Duncan’s multiple range test.

http://www.ekfcs.org

2017;33(1):87-93



92 ojex-u%%

Korean ] Food Cook Sci

Table 8, Pearson correlation coefficients between consumer acceptance test and mechanical measurements of rice Mook with

the addition of gelling agents

Sensory acceptance

Color Glossiness Adhesiveness Hardness Taste Overall acceptance
Hardness 026" 023" -0.14 027" -0.14 -0.24"
Adhesiveness 0.08 0.06 0.01 0.10 -0.00 0.04
) Springiness -0.11 -0.12 -0.11 -0.07 -0.04 -0.09
xzzg:n Cohesiveness 0.46: 0.48: 0.33: 0.21: 0.27: 0.35:
L 0.57 0.58 0.38 0.22 031 0.39
0.24" 0.18 0.09 0.08 0.17 0.11
b -0.09 -0.06 -0.05 -0.11 -0.09 -0.09

"p<0.05, “p<0.01.

ofm] Ex} By dokel o A3 ok 2l F3HE
Z1E=A oAl 2ol YeRN A gkt). 3] 7t
G M3t FEl Sof tidk 7]EEo| T Iolu] 100%
53 F9&A 2olE YERA] gttt
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(¢}
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dsty S0 AABAE JE S WEYE
oo AudAAE YeRSth et o] #5537 3=
E Royen $RAo] Ea Ao] Bk AL XMz
AL & 5 ASTh o]y FBAde vk Aol Aut
ARl 71557t Z1AA AAbe] didta Fo| AJAAAE

YeRd A3KChun HJ 1995)9} 22 7ol 3ih

V. o W #=
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S, e d, ARl 2 ASAE Hrkste] 5&
Azstal FHAELS EASAT L ofdE e~ Al 11
oful= A opdE Q2 ARl FAW| T} RVA HFH =9}
setback =7} ¥ breakdown F=7} BSht) A 0o
7G-S H7betd dAFQ HE7E foFe=z St
st o At Hrletd foldow hastth Al
7HA ASAE AR 2 30% H7FERS W & A
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o] 7 "waetRorn RARE BE FolA YERA
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