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Abstract

This study examined physicochemical properties of two waxy rice starches, shinsun and black rice starches.
Proximate compositions of both samples were similar. The major minerals in the shinsun rice starches were
Ca, Mg, P and Na, whereas those in black rice starches were Ca, P, Fe and Mg. The major particle size of
shinsun rice starch was 6.97 micron and that of black rice starch was 6.27 micron. In iodine reaction, maximum
absorbance wavelength ( A max) and absorbance at 625 nm of black rice starch were higher than those of shinsun
rice starch. Intrinsic viscosity of black rice starch (183 mL/g) was higher than that of shinsun rice starch (178
nL/g). Water binding capacity was similar in both samples. Swelling power and solubility of black rice starch
were lower than those of shinsun rice starch. X-ray diffraction patterns of all samples showed traditional A
~ype of cereals as shown peaks at 15.2 (15.0), 17.2 (17.15), 18.05 (17.95), 23.25 (23.15)°. The common shape

)f SEM was observed in both waxy rice starches.
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Table 1. Operating conditions for the analysis of the mineral
by ICP

Optic Multi
Wavelength Variable
Integration time 2.0 sec

Mode 2

Calculation 5 pts

Argon coolant flow rate P1 =12 L/min
Argon carrier flow rate G1 =03 L/min
Nebulizer flow rate 0.3 L/min
Plasma generator 40.68 MHz

RF frequency
Sequential monochromator
Halographic grating

2400 groovws/mm
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Table 3. Mineral compositions of waxy brown rice starches
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Table 2. Proximate compositions of waxy brown rice starches

(unit: %,
. Crude Crude Carbohy-
Moisture protein“ lipid Ash drate”

Shinsun rice 1609 12 011 020 8886
starch

Black rice g5 011 012 020 9035
starch

YN X5.75.
2100-sum of moisture, crude ash, crude protein and crude fa'
contents.
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Fe Mn Cu Mg K Na Ca P
Shinsun rice starch 0.48 0.19 0.07 1.71 0.23 1.28 2.34 1.38
0.66 0.27 0.42 2.88 1.28

Black rice starch 0.96 0.14 0.12
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Table 4. Percent particle size distribution of waxy brown rice starches

Range of particle size (im)

Starch <50 5.0~<10.0 10.0~<200 20.0~ <30.0 30>
Shinsun rice starch 236 515 14.9 40 6.0
Black rice starch 26.2 47.1 16.0 56 5.1
12 7Ae 747} 1559 pm 12.83 pmolw o}F 225 vyl
o f,}oq B Azte] gels} A2 odx)3tgdc) Choot Kim(20)-&
dE])zte] R FFYAnohe FAYAS 9% Y
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E 2oc vg
20 £2= s Ad F4A3AH Al R = A
2 Az A Bo] 7}z 518 nme} 0.164, &9 7} 521 nme} 0.184
2 Ful Aol vk & A% 892, 625 nmel A <]
0 o " o % FHE e A A o] 0112, Fv]7} 0.1402.2 e}

Particle size (s )

Fig. 1. Particle size distribution of waxy brown rice starches.
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Table 5. Mean and median sizes and surface area of waxy
brown rice starches

w}ch(Table 6).

o] obdEAR R Hojgle A A s
AL opi 2R Al&a} vlgo 2 EAsE opdz o
o ol& vebdelz st ch2l). 9 Kim $(22)2 108 =
2 XA AL By g0 x uhgellA HuFost
732532 nmeb 2 3+3 2| Shin $(23)& 329 Ao F=

DAL 525~533 nmB TE7e] A2 g F4e wel
thw B yste] B Aol Al HES AFucke
47t =2 AFE By

Kim3} Shin(24)-2 o} E 2 ® o = Al&o] 7 Zle] 2.2
zolo] Astol 222 FE A2 blue valued] Aol
o] E 7} A &9 ol 2 AR 9 F2|5l Ab&o] Ao} Ho]

} 2.0 Cura®} Krisman(25)& 2.2 = -89 3
A (a-16 23S &= 5

=
g
W o
o3l
tlo
N

o AgkA

g, i‘:'l HFe] 183 mL/g 2.2 1}elgtti(Table 6).
Kim¥} Son(27)-& A A3 A& 2-/F3H T+ 173 ml/g
2t Blo] B A1g Aste} Ao FAlslsd o, Lee(28)=

Table 6. Iodine reaction and intrinsic viscosity of waxy
brown rice starches

Particle size (um) Surface area Absorbance Absorbance Ir.ltrms_lc
Starch 2 max ia at 625 nm viscosity

Mean Median (cm’/gm) e (mL/g)
Shinsun rice starch 9.69 6.76 5579 Shinsun rice starch 518 0.164 0.112 178
Black rice starch 9.13 6.50 5939 Black rice starch 521 0.184 0.140 183
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Table 7. Comparison of water binding capacity, swelling power and solubility of waxy brown rice starches

Water binding capacity

Swelling power

Solubility (%6)

(25°C, %)

55°C_60°C_65°C_70°C_ 80°C  90°C

55°C 60°C 65°C_70°C_80°C  90°C

S.unsun rice starch 103.5 68 97
Black rice starch 103.3 47 93

404 496 53.0 552
369 457 507 530 09 17 71 93 110 122

1.0 22 99 134 154 163
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Fig. 2. Relationship between swelling power and solubility
of waxy brown rice starches.
A: Shinsun rice starch, B: Black rice starch.
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Fig. 3. X-ray diffraction patterns of waxy brown rice starches.
A: Black rice starch, B: Shinsun rice starch.
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Fig. 4. Scanning electron microphotographs of waxy brown
rice starches.
A: Shinsun rice starch, B: Black rice starch.
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