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The Hydration Properties and the Cooking
Qualities of Various Brown Rices.
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Abstract

Five-brown-rice-variety, Akibare, Odaebyeo, Taebaegbyeo, Nonglim Na 1 and Hankang-
chalbyeo, was prepared and examinated the hydration kinetics and the cooking qualities.
Before the hydration the L/W ratio of raw Taebaegbyeo was the biggest value among the five
brown rices. The water uptake was directly proportional to the square root of soaking time.
During the hydration water uptake of high yielding brown rices was bigger than those of
traditional brown rices among the nonglutenious varieties but waxy brown rices were not.
Generally volume increase constant was directly proportional to the water uptake constant,
which were different a little with brown rices was hydrated which was inversed proportional
to the water uptake degree.

According to the instrumental result using the rheometer of cooked brown rice with in-
creased soaking times that was decreased the hardness and was increased the adhesiveness.
The sensory evaluation test indicated that the hardness and the stickiness value of cooked
brown rices were proper after 15-hour-soaking time and it was identical result to the instrumen-
tal result using the rheometer.
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Table 1. Physical value of raw brown rice grains

Length (mm) Width (mm) Ratjo Weight (g)
Akibare 5.0325a 2.8503a 1.765a 0.021
Odaebyeo 5.3923b 3.0119a 1.790a 0.024
Taebaegbyeo 6.3324¢ 2.3626b 2.680¢ 0.019
Nonglim Na 1. 5.0073a 2.8093a 1.782a 0.024
Hankangchalbyeo 6.2104c 2.6659ab 2.329b 0.024

* Means with the same letter are not significantly different.

(a =.05)
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Fig. 1. Water uptake for Akibare, Odaebyeo and Taebaegbyeo at various soaking temperatures.
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Fig. 3. Relation between the moisture gain and the square root of the absorption time for various brown rices.
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Table 2, .Water uptake rate constants of brown rices at
various soaking temperatures

H 2

Brown Rice Tenf:;:lttgre (°c) ('f;(r)n;(m1i2)
Akibare 20 1.95
30 2.18
40 2.55
Odaebyeo 20 1.92
30 2.06
40 2.43
Taebaegbyeo 20 2.10
30 2.59
40 2.85
Nonglim Na 1. 20 3.70
30 4.15
40 4.54
Hankangchalbyeo 20 3.47
30 3.95
40 4.30
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Table 3. Volume increase rate constants of brown rices
at various soaking temperatures
Brown Rice Temsp(:aa;l;ltzgre (°c) (mlL Ir:/in"_”)
Akibare 20 0.0174
30 0.0190
40 0.0215
Odaebyeo 20 0.0170
30 0.0180
40 0.0205
Taebaegbyeo 20 0.0183
30 0.0218
40 0.0238
Nonglim Na 1. 20 0.0535
30 0.0718
40 0.0768
Hankangchalbyeo 20 0.0506
30 0.0640
40 0.0684
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Table 4. 'Correlation coefficient between the L/W ratio, the volume increase, the water uptake and the H/Ho ratio of
brown rices at various soaking conditions

A B C F G H |
A 1.0000 » 1167 .8860 3362% 5289%% 7351 %* —.1536
B 1.0000 5774 JJ561%* —.4762%% 3131* -.3572
C 1.0000 6579%* 1912 73871%# 0020
D 0225 .2083 1276 AB54%*
E 0797 A1715%* S5148%* .4444%%
F 1.0000 —.3764* .5922%* 1525
G 1.0000 4908** 1554
H 1.0000 —.4794**
1 1.0000
*  Significant at « = .01
** Significant at a = .001
A : nonglutenious brown rice, waxy brown rice F : L/W ratio
B : traditional brown rice, high yielding brown rice G : volume increase
C : variety H : water uptake
D : soaking temperature | : H/Ho ratio
E : soaking time
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Table 5. Mean valies of instrumental measurement for various cooked brown rices with 20°C soaking temperature

{Mean = SD)

Brown rice Soaking time (Hour) Hardness (g) Adhesiveness (erg)
Akibare 1 1321.4 £ 4296 10.615 £ 1.135
4 1179.5+£25.13 14510+ 1.083
7 948.5 + 29.65 15.010 £ 1.658
14.5 880.1 £ 13.74 23.130 £ 2.004
17.5 - 857.6+13.10 22.900 £ 1.561
Odaebyeo 1 - 1376.8 £ 37.78 10.585 £ 1.150
4 1241.3 + 30.47 13.155 + 1.402
7 1131.4 1+ 20.24 14.690 + 0.009
14.5 1010.1+ 8.26 22.430 £ 3.125
17.5 967.5+ 28.17 22.300 £ 2.416
Taebaégbyeo 1 1079.6 £ 24.45 10.395 £ 1.693
4 921.1 + 26.69 12.000 + 1.257
7 706.0 + 25.43 14.150 £ 0.014
14.5 645.1+.9.18 ° 22.260 £ 2.876
17.5 713.3£15.56 21.600 £ 4.154
Nonglim Na 1. 1 921.5 £ 21.15 22,941 £ 1.274
' 4 881.3+17.18 27.197 £ 1.546
7 6588 9.43 36.793 £ 0.518
14.5 6179z 9.57 36.752 + 2.002
17.5 624.2 £ 19.00 34921 = 1.671
Hankangchalbyeo 1 1008.6 + 29.22 17.194 + 0.785
4 828.1 + 21.16 21.943 £ 1.025
7 683.3 £ 19.47 30.147 £ 1.014
14.5 . 668.7+t 5.58 30.996 £ 0.052
17.5 6559+ 11.93 32.404 = 1.416

Table 6. Multiple regression analysis for instrumental measurement of cooked brown rices

Parameter Variable B SigT R R?
Hardness Soaking time —38.7640 0117

Varlety —93.7820 .0000

Constant 1332.2180 .8380 7021
Adhesiveness Soaking time 3.4311 .0001

Variety 3.3684 0001

Constant 1.2407 8242 6793

—

14~154]7F o] Fof 712 -3 & vehlla 9lont 74 14~154]7ke) 743 AAE o2 A=k
adhesiveness”-%- 174] 7} o] Ake] AR+ wlat=]31x] o =3} adhesivenessi= hardnesse} -2 AaA 71 9l
L AnE veldeoz 2 AFA A= Hrlel AXA Qa, FE7bolle Fhge] wlde ulsled Y53 3
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Table 7. Mean values of sensory evaluation measurement for various cooked brown rices with 20° C soaking tempera-

ture (Mean * SD)
Brown rice Soaking time (Hour) Hardness Stickiness
Akibare 1 7.786 £ 1.042 2,275+ 0.382
4 5.764 + 0.481 3.879+ 0.571
7 4.993 £ 0.208 4.993 + 0.207
14.5 4457 +0.176 5.407 £ 0.256
17.5 4,800 +0.113 4.647 £ 0.150
Odaebyeo 1 7.903 £ 1.035 1.929 £ 0.215
4 6.100 £ 0.521 3.500 £ 0.306
7 5.708 £ 0.310 4.664 t 0.342
145 5.208 £+ 0.052 4.929 £ 0.193
17.5 5.093 +£ 0.264 4.914 £ 0.270
Taebaegbyeo 1 7.580 = 1.040 1.455 + 0.578
4 5.840 £ 0.162 3.192 £ 0.213
7 4,553+ 0.368 3.908 £+ 0.474
14.5 3.927 £ 0.052 4.400 £ 0.321
17.5 4587 +£0.169 4.331 £0.108
Nonglim Na 1. 1 6.015 £ 0.275 2.831£0.676
4 4.038 £ 0.367 5.031 £0.362
7 3.588 £ 0.052 5.508 + 0.039
14.5 2,475 + 0,021 5.869 £ 0.320
17.5 2.465 £ 0.210 6.108 £ 0.163
Hankangchalbyeo ' 1 6.700 £ 0.303 2.669 £ 0.581
4 5.153 £ 0.361 4.154 £ 0.310
7 4,033+0.105 4.925 + 0.431
14.5 3.754 £ 0.078 5.513+£0.202
17.5 3.792 £ 0,225 5.457 £ 0.261

adhesiveness 3 WEbfow, ol theA|dch Al
AA o e e vehlch ol szt Aol
EYg Aol

Hardness 9} adhesivenessoll @3} HA]A|213} £5
¥ 7} @qle] u]x& FFE Fotrr] £3ted multiple
regression analysis® 4418 A7 <F 6> hardnessol
k] ARAAZE F7he 71AH Al ¥ hard-
nessoll 714 & g vlA=, FF7bole RER A
Aol A B8 2A F$EE 29lolrh ZAAH FH el
2] adhesivenesst hardness®} #-¢ AAAAE B
geom, AAAZk2 7 dr|FF o] adhesivenessel =]
A& AL of 8% Aol surh = F4AA
7t Q1A= adhesivenessel] #3te] vlszdt JFHE

ol UKch Aol 4%} T2 EAL sl 3

o] adhesivenessoll 4] $--8 AA-F vehdivky deiA
Rovt & A7AFHNA = @ Agke] F AlolE:
Rolz] ekstet, o] otulx FHubr|gol &3t folE F
Z5e, 47|77 AYe AR sl A8t
EA o] T FA] &2 Ao R Hglrl o]} miAbrix| R
hardness®] 7%l = w81 el w7} 3hazte] EA A4
£ 83l AL 4EFS R4 )T ddoz A
7+E oA =,

2.3. s HAl

FFRAAME &3] Z1AA AR AR U
Fo|dlo 2 X}z A = (stickiness) & 74 &= (hardness) &
=4 AT R DI Z2sket, Hardnesst #&] 73

celt

it
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Table 8. Mulitiple regression analysis for sensory evaluation of cooked brown rices

Parameter Varlable B Sig T . R R?
Hardness Soaking time —-7515 0000
Varlety —.4034 .0022
Constant 8.5177 8419 7088
Stickiness Soaking time 7192 .0000
Varlety .1820 0813
Constant 1.5630 8462 7160
Table 9. Correlation coefficient between the sensory evaluation and the instrumental measurement of cooked brown
rices:
- E F G _ H I
A | —.7003** 7409%* J927%* —.4852% .3557
B —.7961** .6086*%* .6997** —.4222 2391
C —.7744%* 5774* 6722%% —.3982 2076
. D~ —.3201 5881 %% - .5064% —.7418*x* 8203**
E 1.0000 —.7102%* —.8099%** 7296** —.4840*
F 1.0000 9798** —.8641%* 8075%#
G 1.0000 .8622%* —.9254*%
H 1.0000 —~.7425%%*
I 1.0000

*  Significant at « = .01

** Slgnlflcant at a = .001

: nonglutenious brown rice, waxy brown rice

: traditional brown rice, high yielding brown rice
1 variety

: soaking time

. instrumental hardness

moOw»

2 g7} bR e ghg Holn YubAl F FFo| F
Al viebt 71414 Z A2 wheh S Aol 3Hae]
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A A e 59 AHAE YeEied, A2 A
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= panel$] 274l 93 GEE Yot 7 FFe
22 gheb A AL ol Ade]
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F : instrumental adhesiveness
G : adhesiveness [ hardness

H : sensory hardness

I : sensory adhesiveness

AA € HA 3 A=ol v A goie Aoz e
wirk B35 ALE %34 hardnessot stickinessol ol
A #-& 243 A3} (E 8 hardnessol] o5t 3 2] 4]
7h3h 7t FER ok 1% A9E S sh3len, 2 5 A
A A1 7he v AuiAal g i

=3 stickinessell a4 7 Az oF 72%) A9
Hg 7kl e, F AR} wlRw 72%9) el ol
A AR A el g A o) o] & Aoz BA=c

2.4. 71AIH ZHAtet gAY At

F57 % £ hardnesse} stickiness, 74" =
2 %34 two bite compression test A 3}e] AlHE =
< s} skt Z1AH A $4-& 53 adhesiveness/
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