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Effect of Cooking Methods and Degree of Milling on the Enzyme-Resistant
Starch Content of Nonwaxy and Waxy Rice

Young-Eun Lee'
Major in Food and Nutrition, Wonkwang University

Abstract

The effects of cooking methods on the total dietary fiber(TDF) and enzyme-resistant starch(RS) contents
of nonwaxy and waxy milled and brown rices were investigated. The TDF contents of raw rices were 3.77%
for nonwaxy brown, 341% for waxy brown, 1.37% for nonwaxy milled and 1.14% for waxy milled rices. The
TDF contents were higher in brown rices than milled ones and slightly higher in nonwaxy than waxy ones.
However, there were no significant differences among raw and cooked rices with. automatic electric cooker and
automatic pressure cooker. The TDF contents of cooked rices did not show any increase, but that of waxy
milled ones rather slightly decreased by cooking. The RS contents analysed were not significantly different
between automatic electric cooking and autornatic pressure cooking. The RS contents of cooked rices were 0.05
~006% for nonwaxy milled, 0.09~0.12% for nonwaxy brown, 0.07~008% for waxy milled, 0.11~0.13% for
waxy brown, which showed higher RS content in brown than milled ones, and in waxy than nonwaxy ones.
The ratios of RS/TDF were 4.1~4.2% for nonwaxy milled, 28% for nonwaxy brown, 75~89% for waxy
milled, 36~3.7% for waxy brown, which showed that the higher the TDEF contents, the less the contribution
of RS to the TDF.
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% 1991 Szczodrak & Pomerantz 1992; Eerlingen %
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Table 1. Cooking Conditions of the Rice Samples

Juliano(1981) 2] uhdel wel 620nmolA FIEE
Batol Faksinh
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4. BHoldT

Z 20| F(Total Dietary Fiber, TDF) %2
AOAC(1990) Proskyel F4FEdd wal &X8Y

T AEE T AR T Y T 1g¥
Yok 0.08M pH 60
Qlatghge)  50mL9} a-amylase(Sigma  A3306)
10mLE Y3 F25RoA 58 HFHoE EEoF
HA 05°C 1587 fAEE BAZ T o] §4E 4
208 YAl & 0275N NaOH 10mLE 7hstd
pH 75+028 =T AME o ulE pH 60 Atst

Z8olo] EAMAZ protease  £%(Sigma P3910.
50mg/mL) L AR EEo|ET
60°Cell A 30¢7J BHSAI7|Y AR PN £
0.325M HCl 10mL& 7} pH 40~4622 =As}
2 amyloglucosidase (Sigma A9913) 03mLE 713k}
thA g2 ezo)A EEAFH  60°CAA 087 vk
AFZ 95% AerE 280mLE 7H F AAo] staet
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Water Absorption

Cooking Methods Rice Samples Soakzirg) during WRat:r (to /Rl;je Mgosi;ir Z (;nt?;l/t )Of
me Soaking((%) atio(w/w ed Rice(%
Nonwaxy
Milled 244 15 62.2
Automatic Electric Brown 3 19.7 17 56.7
Cooker Waxy
Milled 12 369 1.1 62.7
Brown 12 379 1.15 55.2
Nonwaxy
Milted 0 118 1.35 58.5
Automatic Pressure Brown 0 8.1 15 34.0
Cooker Waxy
Milled 0 6.4 12 55.8
Brown 0 25 1.25 587
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39, 95% oler2 10mLE 24, olHE 10mLZ 2% A
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A B AZAFZ dAIFACHA A BPAl F
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Blank(B) = BR-BP-BA
TDF(%., as-is) = (R-P-A-B} / W x 100
TDF(%. dm.) = TDF(%, as-is) x 100 / (100 - mc.)
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Wasbd AE G2 Englysts $(1992)9) W&
FAse AHEEAT 800 mgel WE Hx AR
pepsin &9 (Sigma P6887, 0.75 mg/mL 0.05M HCl)
100 mLE 7}8}3 37°C 520N 087 EE50F
Atk 7o) 025M Sodium acetate €9 100 mLE
7}83. pancreatin(Sigma P1625)3 amyloglucosidase
(AMG, Sigma A%13) &#d% 174 mLE 7klx
37°C F2FZAM 12087 ESFHUE Pancreatin
(75 mg/mL) 29 100 mLE 1087 vortexingshed
1500 xg2 1087 AT ¥ 50 mL €714 7.0
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sodium acetate €589, 0IM, pH 52)} 2719 E&
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3
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3 2 4olF: ¥, 9481500 xg, 58)3t 43
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t}. Vortex mixerZ & 412 ¥ 9S82 Y47z
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IxG 33FS #HE-24h (Dubois 5 1956) ¢ wha}
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As x Wt
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A 01244 mg/mlL), Ast EF £99) 490nmelA
9 A= Wte Ag9 FA(mg)elth
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Table 2. The Proximate Composition and Amylose Content of Rice Samples (%)
Rice Samples Moisture Lipids Protein® Ash Carbohydrates Amylose

Nonwaxy
Milled 155 1.0 6.1 05 76.9 179
Brown 138 24 6.8 14 75.6
Waxy
Milled 151 08 6.7 05 76.9 46
Brown 144 22 73 12 749
%% Protein = % N X 5.95
Table 3. Total Dietary Fiber Contents of Raw and Cooked Rices (%)
Raw Cooked
Rice Automatic Electric Automatic Pressure
Samples Dry matter As-is Cooker Cooker
Dry matter As-is Dry matter As-is
Nonwaxy
Milled 1.37£0.02° 1.16£0.02 1.45£0,05 1.3710.,04 1.20£0.08" 1.16£0.07
Brown 3.7740.10°" 3.24+0.09 4.25+0,06° 4.120,05 3.2720,06° 3152005
Waxy
Milled 1.14£0.06° 0.97+0,05 0.93+0,03" 0.89+0.03 0.90+0.05" 0.88+0.04
Brown 3.41+0,08* 2.92+0.07 353:0.10° 3.40£0.08 3.6410.09° 3.52+0.06

Mean * Standard error

2% : same letters within a row are not significantly different by the Tukey's multiple comparison test (a= 0.05)
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Table 4. Enzyme-resistant Starch Contents of Cooked Rices (%)
. Automatic Electric Cooker Automatic Pressure Cooker
Rice Samples . . T test
Dry matter As-is RS/TDF  Dry matter As-is RS/TDF
Nonwaxy
Milled 0.06+0.02 0.05+0.02 41 0.05+0.02 0.05+0.02 42 ns.
Brown 0.12+0.03 0.10£0.02 28 0.09+0.02 0.08+002 2.8 ns.
Waxy
Milled 0.07£0.03 0,06+0.02 75 0.08+0.03 0.07+003 89 ns.
Brown 0.13+0.05 0.11+0.04 37 0.11+0.02 0.10+0.02 36 ns.

Means + Standard error

n.s. mears there is no significant difference by the T test (a=0.05)
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