3t 53}8t3) 2] Vol. 28, No. 2, June 1985
J. Korean Agricultural Chemical Society

Hydration Rate of Milled Rice

Sung-Kon Kim, Ki-Young Han, Hong-Hyun Park, Je-Cheon Chae*
and Jung-Haeng Ree*

Department of Food Science and Nutrition, Dankook University, Seoul

*Department of Agronomy, Dankook University, Cheonan

(Received January 10, 1985)

UMT - 5719 - urEE - RH AT - 0| Ha
B L ERECEIRE B
s gt e ek
= =
WA (G5 EF) L A Q4 FD) Y FE T4 £50) AL Al dekd 2
*}s}aiv}- 7 EF S5Y £ F4 $EF ngo, QA oA E30 Qu
FEol vishel $E FF S50 2ok 49 F% 5 SEE B9, Uz, 4
9 }L"W 2 FAs 43 BAE molx ggrot, e Zolsh T woE ¥ 4
#E 2y
four varieties of JXIndica (J/I) milled rice
Introduction were obtained from Office of Rural Developm-

ent, Suwon, Korea.

In the previous study?, it was demonstrated

with 21 rice varieties that milled rice could

be classified on the basis of hydration rate of

rice grain at room temperature.

In this study, a larger lot (59 varieties)was

employed to investigate the factors that influ-

ence the hydration rate of milled rice.

Materials and Methods

Rice

Thirty-five varieties of Japonica and twenty-

Analytical methods

The volume and surface area of rice grain
were calculated as described previously,? Pr-
otein content was determined by AACC stand-
ard method.®? Amylose content was analyzed
by the method of Williams ez al.,® with using
potato amylose as a standard.

One gram of milled rice was immersed in
tap water at 23°C for 2~30min. and the hyd-
ration rate of rice was calculated by the foll-

owing equation:?
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where m is moisture content at given absor-

ption time (g H,0/g, dry basis), me is initial

moisture content (g H,0/g,

dry basis),

is

hydration time (min) and % is hydration rate

constant (cm/min).

Table 1. Dimension and protein and amylose content of milled rice

Prote- Amyl- - Prote - Amyl-
Japonica variety L/W* V' in® ose JxIndica variety L/W=® Vb in® ose
(%) (%) (%) (%)

Song junbyeo 1.73  21.9 9.8 20.9 Kayabyeo 2.30 17.6 8.5 20.4
Pungok 1.79  19.0 8.2 22.5 Seogwangbyeo 2.35 19.0 8.6 20.0
Kwanakbyeo 1.62 - 19.3 8.9 20.9 Mansukbyeo 2.23 17.0 10.3 19.8
Suwon 320 1.77 17.4 7.6 21.1 Yushin 2.11 18.4 8.6 21.5
Nonglim 6 1.75  19.1 8.2 22.2 Youngpungbyeo 2.41 19.5 nd 19.9
Odaebyeo 1.79  21.0 9.1 19.2 Taebaegbyeo 2.61 15.9 9.1 20.0
Jinjubyeo 1.71  20.8 7.8 20.9 Pungsanbyeo 2.42 18.6 9.7 20.0
Sangpungbyeo 1.65 20.1 9.0 21.7 Shingwangbyeo 2.22  20.6 9.0 18.5
Sasanishiki .72 19.0 7.8 20.0 Iri 357 2.51 19.5 9.4 191
Chucheongbyeo 1.72  18.1 7.6 21.3 Milyang 42 1.97. 189.7 8.8 22.0
Sulakbyeo 1.76  19.4 9.4 19.1 Chupungbyeo 2.55 15.3 9.4 18.3
Tamakeum 1.78 19.5 7.1 24.4 Baegyangbyeo 2.07 19.3 8.9 20.3
Chugwangbyeo 1.73  19.5 8.8 20.4 Iri 360 2.04 21.0 9.1 21.8
Suwon 306 1.77  19.9 8.2 20.4 Milyang 23 2.32  20.1 8.6 20.6
Sobaegbyeo 1.79 18.7 8.9 18.5 Suwon 312 2.34  25.7 8.9 20.1
Taechangbyeo 1.67 20.1 8.6 19.6 Nampungbyeo 2.33 17.4 8.6 21.8
Namyang 1 1.67 20.7 8.8 20.9 Milyang 30 2.01 18.1 8.7 21.7
Palkeum .73 19.2 7.2  922.4 Suwon 318 2.24 23.6 7.8 21.7
Nakdongbyeo 1.69 19.2 7.8 21.0 Sujeongbyeo 2.39 17.9 8.6 18.4
Bonggwangbyeo 1.72  20.6 8.1 20.8 Samgangbyeo 2.19 - 17.7 8.8 19.3
Sumjinbyeo 1.74  21.7 7.1 20.9 Iri 362 2.06 20.7 8.2 20.8
Yeomyungbyeo 1.71  20.6 9.0 19.3 Suwon 317 1.99 19.5 8.2 nd
Tongjinbyeo 1.68 20.4 7.3  21.8 Chenogcheongbyeo 2.02 22.1 9.2 19.1
Koshihikary 1.72  19.0 8.0 19.8 Baegunchalbyeo(W) 2.16 20.0 9.3 6.8
Samnambyeo 1.66 21.7 9.3 19.7 Hankangchalbyeo(W)2.37 21.9 7.9 5.2
Boggwangbyeo 1.73  22.1 9.2  20.0 Japonica® Minimum 1.62 17.4 7.1 18.5
Seoanmbyeo 1.91 16.7 8.4 20.2 Maximum 1.91 22.1 10.6 22.6
Chiakbyeo 1.64  19.3  10.6 19-4 Mean 1.73 19.7  8.39 20.71
Nongbaeg 1.66 19.7 82 19.3 SD (0.06) (1.3) (0.85) (1. 29y
Olchal (W) 1.62 18.4 9.5 6.3 JXIndica® Minimum 1.97 15.9 7.8 18.3
Nonglim 8 1.79  20.5 7.3 22.6 Maximum 2. 61 25.7 10.3 22.0
Tobongbyeo 1.79  17.8 8.9 nd Mean 2.25 19.3 8.86 20.23
Nonglimna 1 (W) 1.81  20.0 8.7 5.9 SD (0.19) (2.3) (0.54) (1.16)
Shinsunchalbyeo(W) 1.69 20.3 7.1 5.5

a : Length/width, b : Volume

b : Dry basis.

¢ : Amylose content of waxy rice (W) was excluded.

nd : Not determined.
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Table 2. Initial Water gain and hydration rate of milled rice

Initial 5 Initial "
Japonica variety Vg:{‘:f Fx 10‘ JXIndica variety Vg:f:f kX 10‘
(€H0/g) ~ (em/mim) : H0/g) ~ (cm/min)
Song jundyeo 0.064 6. 77 Kayabyeo 0.129 7.59
Pungok 0. 098 6. 91 Seogwangbyeo 0. 093 8.21
Kwanakbyeo 0.091 7.24 Mansukbyeo 0.084 8. 33
Suwon 320 0. 089 7.71 Yushin 0.117 8.41
Nonglim 6 0. 098 7.82 Youngpungbyeo 0.093 8.42
Odaebyeo 0.071 7.91 Taebaegbyeo 0.073 8. 43
Jinjubyeo 0.089 8.12 Pungsanbyeo 0.099 8. 60
Sangpungbyeo 0.078 8. 13 Shingwangbyeo 0.114 8. 60
Sasanishiki 0. 080 8.19 Iri 357 0. 051 8.65 -
«Chucheongbyeo 0.084 8.27 Milyang 42 0.087 8.75
Sulakbyeo 0.120 8.39 Chupungbyeo 0. 100 8.87
Tamakeum 0.097 8. 39 Baegyangbyeo 0.078 8.95
Chugwangbyeo 0.079 8.40 Iri 360 0.072 8.98
Suwon 306 0. 086 8. 41 Milyang 23 0. 084 9.00
Sobaegbyeo 0.077 8.45 Suwon 312 0.092 9.20
Taechagnbyeo 0.073 8.48 Nampungbyeo 0. 095 9.29
Namyang 1 0. 105 8. 49 Milyang 30 0.094 9.31
Palkeum ‘ 0. 080 8.56 Suwon 318 0. 066 9.34
Nakdongbyeo 0.076 8.58 Sujeongbyeo 0.083 9.51
Bonggwanbyeo 0. 080 8. 66 Samgangbyeo 0. 080 9. 64
Sumjinbyeo 0.110 8.73 Iri 362 0.077 9.82
Yeomyungbyeo 0.085 8.85 Suwon 317 0.071 10. 39
Tong jinbyeo 0. 089 0.86 Cheongcheongbyeo 0.093 10.72
Koshikikary 0. 086 8.90 Baegunchalbyeo 0. 140 12.32
Samnambyeo 0.093 9.05 Hankangchalbyeo 0. 106 12.93
Boggwangbyeo 0.082 9.15 Japonica Minimum 0.064 6-77
Seonambyeo 0. 068 9.19 Maximum 0-123 10. 56
Chiakbyeo 0.078 9. 20 Mean 0. 088 8. 47
Nongbaeg 0.075 9.20 SD (0.014) 0.72)
Olchal 0.079 9.21 JXIndica Minimum 0. 066 7.59
Nonglim 8 0.110 9.40 Maxium 0. 140 12.93
Tobongbyeo 0.123 10. 24 Mean 0.088 9.00
Nonglimna 1 0. 085 10. 26 SD 0.017) (0.70)
Shinsunchalbyeo 0.101 10. 56

Hydration rate constant was calculated from
the soaking time of 5~20min. The weight of Results and Discussion
rice grains after 5min. of hydration was used
to calculate the initial water gain (g H,0/g, The dimension and protein and amylose con-

dry basis). tent of milled rice samples are given in Table
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Table 3. Classification of milled rice by hydration rate at 23°C
Hydration rate (kX10%cm/min)
Group 1 Group I Group NI Group I Group V Group W
<8.00 8. 00~8.50 8. 50~9. 00 9.01~9.50 9.51~10. 00 >10. 00
Songjunbyeo Jinjubyeo Palkeum Samnambyeo Tobongbyeo
Pungok Sangpungbyeo Nakdongbyeo  Boggwangbyeo Nonglimna 1
. Kwanakbyeo Sasanishiki Bonggwangbyeo Shinsunchalbyeo
B Suwon 320 Chucheongbyeo Sumjinbyeo Chiakbyeo
§ Nonglim 6  Sulagkbyeo Yeomyungbyeo Nongbaeg
s Odaebyeo Tamakeum Tongjinbyeo Olchal
‘5 Chugwangbyeo Koshinikary Nonglim 8
= Suwon 306
—
Sobaegbyeo
Taechangbyeo
Namyang 1
[ Kayabyeo Seogwangbyeo Pungsanbyeo Suwon 312 Sujeongbyeo Suwon 327
i) \ Mansukbyeo  Shingwangbyeo Nampungbyeo Samgangbyeo Cheongcheongbyeo
[o)
E Yushin Iri 357 Milyang 30 Iri 362 Baegunchalbyeo
> Youngpungbyeo Milyang 42 Suwon 318 Hankangchalbyeo
< ’
© Taebaegbyeo Chupungbyeo
RS,
= Baegyangbyeo
Pl Iri 360
Milyang 23

1. The ratio of length to width indicated that
J/1 varieties are longer and thinner than Jap-
onica ones, which are in agreement with prev-
ious results.® The amylose content was ranged
from 18.3~22.6% and no difference in the
mean value was observed between Japonica
and J/I varieties.

The hydration rate of milled rice is given in
Table 2. The rice samples were arranged in
the increasing order of hydration rate. The in-
itial water gain of milled rice is also tabulated
in the same table. As evident in Table 2, no
two rice varieties had the same hydration rate,
which confirms the previous results.? In gene-
ral, J/I rice varieties hydrated at a faster rate
than Japonica counterparts. The initial water
gain of milled rice was not consistent with the
hydration rate (Table 2). These results may
imply that the hydration rate of milled rice

under the experimental conditions is not influ-

enced by the initial water gain.

An attempt was made to classify the milled
rice samples based on the hydration rate. As
shown in Table 3, most Japonica varieties fell
into Groups I-IV, while J/I varieties distribu-
ted in Groups II-VI

Properties of milled rice within each hydra-
tion group are summarized in Table 4. No cl-
ear-cut tendency could be seen in physical or
chemical properties of milled rice among hyd-
ration groups.

Correlation coefficients between rice proper-
ties are given in Table 5. A negative correla-
tion was observed between protein and amyl-
ose content only for Japonica varieties. The
ratio of length to width was negatively corre-
lated with amylose content only for J/I varie-
ties. It is not certain whether these observati-
ons are due to the characteristics of J/I varie-

ties.
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Table 4. Properties of milled rice within each hydration group®

No. of Length/ Volume Protein Amylose Initial Water u
Group o ) content content water gain 2::1({16023_
varieties (Width) (mm?) (%) (%) (gH,0/%) (cm/min)
Japonica
I 6 1.62~1.79 17.4~21.2 7.6~ 9.1 19.9~22.5 0.064~0.098 6.77~ 7.91
I 11 1.65~1.79 18.1~20.8 7.1~ 9.4 18.5~24.4 0.073~0.120 8.12~ 8.49
11| 1.68~1.74 19.0~21.7 7.1~ 9.0 19.3~21.8 0.076~0.110 8.56~ 8.90
¥ 6 1.64~1.91 16.7~22.1 7.3~10.6 19.3~22.6 0.068~0.110 9.05~ 9. 40
v 1 1.79 17.8 8.9 nd 0.123 10. 24
JXIndica
1 1 2.30 17.6 8.5 21.3 0.129 7.59
|i§ 5 2.11~2.61 15.9~19.5 8.6~10.3 18.8~21.5 0.073~0.117 8.21~ 8.43
| 8 1.97~2.55 15.3~21.0 8.6~ 9.4 18.3~22.0 0.072~0.114 8.60~ 9.00
v 4 2.01~2.34 17.4~25.7 7.8~ 8.9 20.1~22.6 0.066~0.095 9.20~ 9.34
A 3 2.06~2.39 17.7~20.7 8.2~ 8.8 18.4~20.8 0.077~0.083 9.51~ 9.82
v 2 1.99~2.02 19.5~22.1 8.2~ 9.2 19.1 0-071~0.093 10.39~10.72
a : Waxy rice was excluded.
Table 5. Correlation coefficients between rice properties®
Protein Amylose L%%tt}}ll/ S‘;rrf:;e Volume I;:;zi mﬁe{e
| gain rate
Protein P —0.60*%*  —0.20 0.12 0.19 —0.19  ~—0.03
J/1 —0.42 0. 24 —0.35 0. 32 0.03 —0.30
Amylose ] 0.11 —0.06 —0.07 0.31 —0.25
J/1 —0.51% 0.19 0.20 —0.05 —0.05
Length/Width J —0.32 —0.35 0.10 —0. 40*
/I —0.27 ~0.33  —0.01  —0.46*
Surface area J 0.96** —0.01 —0.07
J/1 0.97%% —0.24 0. 32
Volume I —0.02 0.26
in ~0.19 0.35
Initial water gain J .25
J/1 —0.40
Water uptake rate J
In

a : Waxy rice was excluded.
b : J=Japonica; J/I=Japonica X Indica.

*and** : Significant at 5% and 1% level, respectively.

The initial water gain was not correlated
suraface
No

correlation was observed between hydration

with protein, amylose, length/width,

area or volume of rice grains(Table 5).

rate and protein, amylose, surface area, volu-

me or initial water gain. However. the hydr-

ation rate was negatively correlated with the
ratio of length to width. As mentioned earlier,
each rice variety had characteristic values for
initial water gain and hydration rate and the
former was not consistent with the latter (Ta-
ble 2). The fact that the hydration rate had
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no correlation with the initial water gain but
was negatively correlated with the ratio of le-
ngth to width (Table 5) indicate that the hy-
dration rate after the initial water gain is co-
ntrolled by the ratio of length to width of the
rice grain.

In summary, the classification of Japonica
and J/I milled rice was attempted based on the
hydration rate at room temperature and inter-
relationships between the hydration rate and
some properties of milled rice were investiga-
ted. Possibility that the hydration rate of mil-
led rice could be used for quality classification

is under investigation in our laboratory.

Abstract

Hydration rate of 35 Japonica and 24 J x
Indica rice varieties at 23°C was investigated
and an attempt was made for a tentative clas-

sification of milled rice into six groups based

on hydration rate. Each rice variety had cha-
racteristic value for hydration rate. In general,
J x Indica rice hydrated at a faster rate than
Japonica rice. Hydration rate was negatively
correlated with the ratio of length to width of
rice grain. No correlation. was found between
hydration rate and protein, amylose, surface

area, volume or initial water grain.
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