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Effect of Grain Size on the Physicochemical Properties of Rice Porridge

Yun Hyoung Yang, Sang Hee Oh, Mee Ree Kim'
Dept. of Food Science and Nutrition, Chungnam National University

Abstract

The objective of this study was to investigate the effect of grain size on the physicochemical properties of rice
porridge. Here, the grain size of the rice was classified as whole grain, half grain, and flour by traditional Korean
cooking methods. The viscosity of the rice flour porridge was highest for the among the three different grain size
porridges. In the amylographs, the increase in viscosity for the whole grain porridge was higher than that of the
rice flour porridge during cooling. The soluble solid and reducing sugar contents of the rice porridges increased
according to the rice grain size, while the blue value decreased. The SDI (starch digestion index) increased
according to the rice grain size. The RDS (rapidly digestible starch) was highest while the SDS (slowly digestible
starch) the lowest in the rice flour porridge. The morphologies of the rice porridges were examined by SEM and
showed a smoother surface and more exudated gelatinized granules in the rice flour than in the whole grain rice
porridge. In conclusion, rice porridges made from the smallest possible grain size such as flour may be helpful for
people with weaker digestive systems such as infants, the elderly, and hospital patients.
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Biliaderis G(1982)2] ¥hi oz ®Z9 AR 7I4E5)
22 APt &, 2F L FZAZI}Y 2UHT
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S ATP T glucose FFOR AMSAG. 7 AT
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starch digestion index(SDI), rapidly diestible starch(RDS),
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TSY = (G360Y-G0™) = 0.9

SDI” = (RDS/TS) x 100

RDSY = (G15°-FG) x 09

SDS? = (G360-G45™) x 0.9

YTS : Total starch

J8DI : Starch digestion index
YRDS : Rapidly digestible starch
“SDS : Slowly digestible starch
9GO0 : Released Glucose at 0 min
9G15 : Released Glucose at 15 min
NG45 : Released Glucose at 45 min
9G360 : Released Glucose at 360 min

ok

7. ME &

Bze] ME= = 10 g2 E#7]dl Jin Co., Korea)
2 nlfste FHEHYAGS0x12 mm)e] Fob A
(Digital color measuring/difference calculation meter,
Model ND-1001 DP, Nippon Denshoku Co. LTD., Japan)
& A}g3to] Hunter LZH(BE), agi(HHE), bak(F4

P
(=]
=

gtz Fa8 A A237A A 35.(2007)

AR5 ostaty 5o viAs T

®) 2 AERAIRADE SPAAT o W EEAL
LZF 90.41, agk 0.14, bgk 3.40, AEZ 0.002] calibration
Fo & AMESHYTH

plate &

8. =0|MIT=(Scanning electron microscope)

==

o

rasty AHFARY ZuHFRE FAREAARE

o2 HASHATE A EE carbonyl tapelZ AFHT H
sputter coater(Spi supplies, USA)E o] &3t 10~30 nm
9 FAz wgFe ZYsi, FARAE ZEISM-6300,
JEOL LTD., Japan)& o] &3l 71& A9 15-20 kVol A
FFstArh

9. SAHANZ
2ol ZARE B9 A9 Ax= SPSS (Statistical
Package for Social Sciences. SPSS Inc., Chicago IL,
USA) software package T EI1#-& o] &slo] EAL &
A (ANOVA)S A8t f94do] e 47 Duncan
9] t}&w 9] A4 (Duncan’s multiple range tesh 22 AlS
el 3 AZFA
. Zo Y oE
1. A #at
ARz E sty ARF AFY == Fg |
F go] B4, w9 iR Az 2FY =
7} 22} 40,333, 63,333 9 72,500 cPE AA=3717F #
FisE AE/ FhRET AY WRE F@e
ATLE o]FoA 9 &+ A EE AEZ 229 FHujd
g2orz ooy AEYez Fedd god @
972 YAt e EART Q7 B AL 2
2 zeshd & ARl 53 BeHA A 2ol
ol oF 259 AE Wl BFA ot wLE ¥
stz 2 =719 < 602 AAR HEVL
ZrhalA Brkeldssh 29 2006, A2 FHAFL
2 Ausle] A9sER Qe F& AAsH] Aol o
1 7HdsA AR SES 5ol Utk ol 2 dAFolA
L =242 FyE YdAA S o AxstE grhe]
8 & gAE=E Az} BES PG F FEIME
& & exd wE FA=wIs Frrsgch 2 23
o & AFo Frdsle Jxtazld FAGl 7HE

>

N
—_-

- 316 -



)

o os BFe] &Il TAINAL YAA FEt F
tete 4d3d AES Jelidnh 4A=70 e
£ MY F AxRe 2VAHE Y8 o 2A J=vt
Zastgen A4 HFAse 250 40T A=
= =7|AX R} 41.3~36.5% TAsrgch Fig 29 U
Bl oz I Ao 8 S A7MFE F9
271357 42+ 1,720 cP<} 3,700 cP2 JA= 7|7 &
2 3% 52 FEE YEdied oe 4Rzt
|AE5E FHH0] AN FES ¢ WA 3T
F Q7] e FuFee FEE7F FoRvta
Lee JE 5(2002)¢] Aot ATt

o

2. 7184 1YE &Ek SRlsEE o ¥}
QA28 2 AxF A5 D A F 7
4 1BE 9T, BUYIF 9 FHE Fe 3~50

N

80000 A
70000
60000 \“‘._

50000 \ ",.';/
40000 | g

Viscosity(cP)

30000
20000
10000

20 60 40 20
Temperature(C)

Viscosity variation(%
(4,1
(&)

20 60 40 20
Temperature(T)

Fig. 1. Change in viscosity(cP) of different grain size of rice
porridge.

A: Viscosity value

B: Viscosity variation compared with initial viscosity

(—: Whole grain porridge, -~ Half grain porridge,

-+«; Flour porridge)
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Fig. 2. Brabender amylograph characteristics of different
grain size of rice porridge.

A: Viscosity value

B: Viscosity variation compared with initial viscosity

(—: Whole grain porridge, ---: Flour porridge)
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Fig. 3. Effect of grain size on the soluble solid contents

(°Brix) of rice porridge.

““Different superscripts within samples are significantly different
by Duncan’s multiple range test at p<0.05.
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Fig. 4. Effect of grain size on reducing sugar content of

rice porridge.

*“Different superscripts within samples are significantly different
by Duncan’s multiple range test at p<0.05.
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A3717F A&FE w24 dEsEth ols 4A=77L
Be4E 27143589 RDS(rapidly digestible starch)7}
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#E VEdTh AE8AEFY a8e2 3t 22
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Fig. 5. Effect of grain size on the blue value of rice porridge.
*“Different superscripts within samples are significantly different
by Duncan’s multiple range test at p<0.05.

Table 1. Starch digestion index of rice porridge by grain size.
Whole grain Half grain Flour

Total Starch 2.38% 2.36 2.31°
Rapidly Digestible Starch 0.53° 0.55° 0.59°
Slowly Digestible Starch 1.12° 0.95° 0.86°

Starch Digestion Index 2227 23.11° 25.51°
““Different superscripts within a same row are significantly
different by Duncan’s multiple range test at p<0.05.
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Table 2. Hunter color value of rice porridge by grain size.

Whole grain Half grain  Flour

Lightness Before reheating  69.30° 67.11‘; 65.93°
After reheating 73.80° 72.61 71.91%

Redness Before reheating -3.87° -3.7OZ -3.62°
After reheating -3.93* -3.63 -3.53°

Yellowness Before reheating 0.20° 0.22: 0.21*
After reheating 0.85° 0.61 0.53°

*“Different superscripts within a same row are significantly
different by Duncan’s multiple range test at p<0.05.
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