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Abstract

The purpose of this study was to assess the optimum coating ratio for rice, using various ratios of mulberry
leaves extract, 1.0, 1.5, and 2.0%, and to determine the optimum ratio of added water, in proportion to the

total weight of mulberry rice. The moisture content
moisture content of the cooked rice, as well as its

of the soaked rice, and the optimum water uptake rate,
blue and color values, mechanical characteristics, internal

structure and sensory evaluation, were analyzed. The statistical data analyses were completed using the SAS
program. The results are summarized as follows: The moisture content of mulberry rice was less than that of

raw rice. The average optimum water uptake of the

soaked mulberry rice at the different water temperatures,

10, 20 and 30°C, was 20% of the total weight of the raw mulberry rice. As for the results of the sensory
evaluation,; 140% water, in proportion to the total weight of raw mulberry rice, was judged to be the optimum.

The average moisture content of the cooked mulberry

rice was 45~50%, but there was no significant difference

in the various coating ratios. The blue value of the cooked mulberry rice awas highest on the first day of
cooking. The L- and a-values decreased with increasing coating ratio, but the b-value increased under the same

conditions. As for the mechanical characteristics,; the

adhesiveness, hardness and springiness decreased during 2

days of storage. The internal structure of the mulberry rice, observed by SEM, showed a close structure on
increasing the coating ratios of mulberry leaves extracts. It was concluded that the optimum coating ratio of

mulberry rice and ratio of added water for cooking
total weight of raw mulberry rice.

wereas 1.5 and 140%, respectively, in proportion to the
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Table 1. Instrumental conditions of rheometer

Measurement Conditions
Clearance 0.7mm
Force range 2000g full scale
Sweep speed 100cm/min
Test speed 6cm/min
Adapter diameter 20.0mm
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Table 2. Moisture content of raw rices

Contents of M Moisture (%)
M-0.0 13.91°
M-1.0 9.07™
M-1.5 10.96™
M-2.0 776"

abc: Duncan’s multiple range test in samples(colums).
Mean values with the same letter in samples are not
significantly different at 5% level by Duncan’s multiple
range test.

M: Mulberry leaves extracts.

S xe] 4ok A A 198 A 55.(2003)



[S8]
N
o
He
i
oy
2

TEEFTEE UMY B3 9 2571 30TCd

B9 o 408 Ho FEFFES Yol 2009 3, MUl BhsAHAL

30CH 79 vz ARFTES 2o AAFe g 4 2ged A tres 2R

2 29 25 n Ho) FEFFE] o2 £ Hsq B FREE JMFEWWEHES 100%, 120%,

e Aol7t Yoy FF 20%9 FEEFFES B 140%, 160%2 2Elste ¥e AL T B5HAG

o BdFed 39550 Bt 1.0% Z8E & FE Fg 29 2k

Bt} 20% 294 29 FEEFTE] et o= 7brgo] 100% 4™ A(color), & 7](shininess),
2po] W&ol of 7](flavor), FZF4d(adhesiveness), e JA-&

—O—AI-0%
5 e N 1%
1= 1.5%
== M\-2%

0 10 20 30 0 0 60 70 8 % 100 110 120
Time(min)

(moistness), §H& A wj9] FA(problem to swallow)

—C— -0
—{=1I-1%
—fr—\-1.5%
== \-2%

0 10 2 3 10 %0 60 70 8 9% 100110 120
“Time(min)

2%
%

€0 -

15

10 -
—O— -0

5 - =—{=A-1%
—Ar—M-15%
== \-2%

0 10 20 30 10 50 60 70 80 9 100110 120
Time(min)

Fig. 1. Moisture uptake rate of soaked rices at the different water temperature 10°C, 20TC and 30T
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Table 3. Moisture content of cooked mulberry rices according to the water amounts and storage (20T)

Water Day Coating ratios of mulberry leaves extracts (%)

(%) M-0.0 M-1.0 M-15 M-2.0
0 53.69+£2.41% 5041 £4.41% 55.34%1.32% 52.42+5.81%

120 1 55.15+1.00™ 53.59+2.67™ 52.12 £0.90" 50.19£0.49™
2 47.19+421™ 47.62+2.82% 48.37+1.88" 49.23+1.82"
0 51.82+3.87" 53.54+1.19% 55.02£2.43 52.7142.19%

140 1 52.94+0.59" 55.77 £4.45% 54.88 227" 51.04 +0.09
2 45.36£2.56™ 48.66 027 48.92+0.05™ 50.19 £2.90

abc: Duncan’s multiple range test in coating ratio of mulberry leaves extracts(rows).
xyz: Duncan’s multiple range test in water amount(colums).

Mean values with the same letter in samples are not significantly different at 5% level by Duncan’s multiple range test.
M: Mulberry leaves extracts.

Table 4. Blue value of cooked mulberry rices at the first day

Water Coating ratios of mulberry leaves extracts (%)
(%) M-0.0 M-10 M-1.5 M-2.0
100 0.27£0.00™ 0231001 0.32+0.00% 0.29+0.00"
120 0.21+0.00* 0.31+001° 0.30+0.01™ 0.27 +0.00"
140 0.34£0.00™ 0.33£0.01™ 0.25+0.00° 0.34£0.00
160 0.35+0.01" 0.50+0.00" 0.41+001% 0.38+0.00™

abc: Duncan’s multiple range test in coating ratio of mulberry leaves extracts(rows).
wxyz: Duncan’s multiple range test in water amounts(colums).

Mean values with the same letter in samples are not significantly different

at 5% level by Duncan’s multiple range test.
M: Mulberry leaves extracts.
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Table 5. Blue value of cooked mulberry rices during the stored at 20TC

A B AT

Water

Coating ratios of mulberry leaves extracts (%)

%) Day M-0.0 M-1.0 M-1.5 M2.0
1 0.04+0.01* 0.11£0.00™ 0.07 +0.00" 0.14+0.04™
100 2 0.05+0.007 0.48 £0.56™ 0.15+0.01¥ 0.80+0.00
3 0.08 0.01™ 0.1520.01" 0.07 £0.00° 0.100.00™
1 0.05+0.01™ 0.12+0.01% 0.11+0.01™ 0.100.00™
120 2 0.10£0.00% 0.11+0.01% 0.14+0.01% 0.15+0.00%
3 0.14+0.01% 0.30+0.00™ 0.15+0.01" 0.37£0.01*
1 0.130.00™ 0.11+0.00" 0.11+0.00™ 0.1240.01"
140 2 0.11£0.01% 0.24 +0.00™ 0.15+0.00% 0.210.00%
3 0.14+0.00™ 0.20£0.01” 0.18£0.01™ 0.23+0.00™
1 0.14+0.01" 0.13£0.01™ 0.16:0.00™ 0.15+0.00™
160 2 0.15+0.007 0.200.00™ 0.11+0.00* 0.28+0.00®
3 0.17£0.00* 0.23£0.00™ 0.16+0.00% 0.2110.00™
abc: Duncan’s multiple range test in coating ratio of mulberry leaves extracts(rows).
wxyz: Duncan’s multiple range test in water amounts(cotums).
Mean values with the same letter in samples are not significantly different
at 5% level by Duncan’s multiple range test.
M: Mulberry leaves extracts.
Table 6. Colors of cooked mulberry rices
Water amount({%)
M Color 100 120 140 160
L 64.1910.98% 68.531+1.10™ 68.0610.35™ 66.17 £0.57°
M-0.0 a -326+0.12* -3.63+0.11% -339+0.11%" -3.3410.01*
b 4.18£0.45™ 5.25+0.64™ 4.49£0.45™ 3.70+0.23%
L 5221 +4.40% 58.02+0.31% 6158 +041™ 6321111
M-1.0 a -322+0.23" —3.370.09" -355+0.13" -3.76+0.13™
b 15.48 £2.00™ 15.6011.80% 1637 £1.12% 17.61£1.12™
L 51.13%0.88” 54.93£2.02"% 58.331+1.61°" 59.87£0.47%*
M-1.5 a —2.61+0.08" —-2.63%+0.13* -3.02+0.11™ ~321+0.04%
b 18.40+0.11%* 18.19+0.14%* 17.26 +0.27>* 18.11+0.60%
L 50.70 +1.39” 53.11+1.46% 56.61 £4.16™ 56.311:4.94"
M-2.0 a -2.18+0.12* -2.73+0.22™ -2.97+023" —2.69+0.10°
b 19.93+0.83" 19.34 +0.69™ 18.7 +0.17™ 19.80+1.12%

abc: Duncan’s multiple range test in water amount(rows).

xyz: Duncan’s multiple range test in coating ratio of mulberry leaves extracts(colums).

Mean values with the same letter in samples are not significantly different

at 5% level by Duncan’s multiple range test.
M: Mulberry leaves extracts.
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Table 7. Color difference of cooked mulberry rices

Water  Coating ratios of mulberry leaves extracts (%)
amount(%) 1.0 1.5 2.0
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