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Structural Properties of Cold Water Extractable a-D-glucan in Rice Flours
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Abstract

The structural properties of cold water extractable u-D-glucan in rice flours obtained by various
milling methods were investigated. The blue value, A, values of the iodine complex and B-amylolysis
limit of the cold water extractable a-D-glucan were in the range of 0.026~0.030, 518~522 nm and
52.7~59.6%, respectively, indicating these materials were composed mainly of amylopectin-like poly-
mer. The gel chromatography on Sepharose CL-2B indicated that the cold water extractable a-D-glucan
had lower molecular weight but wider molecular weight distribution than that of the original rice
amylopectin. The Sephadex G-50 gel chromatography showed that the unit chain distribution of cold
water extratable a-D-glucan after debranching with pullulanase was similar to that of rice amylopectin.
And the ion chromatography of the distribution pattern of the chain length below D.P.30 in the debran-
ched a-D-glucan indicated only blade-milled flour was similar to the amylopectin, but in the amount
of unit chain below D.P.10, all the a-D-glucan in rice flours was higher than that of amylopectin.
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Table 1. lon chromatography running conditions for

unit chains of cold water extractable a-D-glucan in rice
flours

Instrument Dionex 40001
Column Carbopac PAl
Integrator SP 4290

Gradient program 0~100% B in 30 min

Eluant A 1100 mM NaOH
B : 100 mM NaOH +600 mM
MaoAC

Detector Pulsed amperometric detector 39 K

range, gold electrode

THE o-D-glucan?] el 4o ¥ ¥ 54L Craig £
o Whol] wie} pullulanase® &4 E Pyl o}S Se-
phadex G-5028](2.6X95cm)ell 4 24 mi/hre) £
23T, 542 FEG 6y Rol 2 5 ¢ @
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Table 2. Properties of cold water extractable a-D-glucan in rice flours and rice starch fractions

Extraction yield Blue value Amax B- amylolysxs Exmlt(%)
Mil (g/100g rice flour) at 680 nm; (nm) I II")
a-D-glucan
Blade 0.32 0.026 518 53.3 96.2
Hammer 0.64 0.029 521 52.7 96.4
Test 1.24 0.029 522 59.0 98.0
Micro 1.15 0.026 521 58.8 97.1
Roller & Micro 147 0.030 522 59.6 99.1
Starch - 0.227 604 70.0 99.1
Amylose 0.780 640 89.0 105.0
Amylopectin

a) B-amylase alone
b) Concurrent action of B-amylase and pullulanase

0.045 531 54.1 96.2
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Fig. 1. Elution patterns of rice starch(A) and rice
amylopectin(B) on Sepharose CL-2B

@—@ ; Total carbohydrate(490 nm),
A—aA ; lodine complex(600 nm)
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Fig. 2. Elution patterns of cold water extractable a-D-glucan in rice flours on Sepharose CL-2B
A ; Blade, B ; Hammer, C: Test, D : Roller & Micro mill
@®—@® ; Total carbohydrate(490 nm). ¥—¥ ; lodine compiex(600 nm)

Table 3. Fraction of cold water extractable a-D-glucan
in rice flours on Sepharose CL- ZB

Carbohydrate content in fraction(%)*

Mill I 1 m
Blade 67.4 23.9 8.7
Hammer 67.8 23.0 9.2
Test 66.0 24.1 99
Micro 68.0 21.6 104
Roller & Micro 68.8 20.7 10.5

a) I: Fraction No.16~22, Fractlon No0.23~35, 11 :

Fraction No.36~50
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Fig. 3. Elution patterns of rice amylopetin and cold water extractable a-D-glucan in rice flours after debranching
with pllulanase on Sephadex G-50
A : Amylopectin, B ; Blade, C; Hammer, D : Test, E : Roller & Micro mill
@—@® ; Total carbohydrate(490 nm)

Table 4. Relative sizes of groups unit chain from rice amylopectin and cold water extractable a-D-glucan in
rice flours after debranching with pullulanase®

Distribution of peak(%)

Molar ratio of Il

Weight ratio of 1l peak

Mil I il m to II peak to I peak
Blade 144 18.3 67.3 10.51 3.68
Hammer 139 18.6 67.5 10.37 3.63
Test 16.2 19.0 64.8 9.74 341
Micro 16.8 17.7 65.5 10.57 3.70
Roller & Micro 18.0 17.2 64.8 10.77 3.77
Amylopectin 10.9 213 67.8 9.09 318

a) As percentage of total material eluted from columm of Sephadex G-50
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Fig. 5. Elution patterns of cold water extractable a-D-glucan in rice flours after debranching with pullulanase

on Carbopac PA1 column
A I Blade, B : Hammer
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Fig. 6. Elution patterns of cold water extractable a-D-glucan in rice flours after debranching with pullulanase

on Carbopac PAl column
A Test, B : Micro, C: Roller & Micro mill

Table 5. Relative sizes of groups unit chain from rice amylopectin and cold water extractable o-D-glucan in

rice flours after debranching with pullulanase

(relative peak area)?

Mill
b) :

D.P. Amylopectin Blade Hammer Test Micro Roller & Micro
<6 10 33 24 25 32 39
6~10 302 303 297 301 306 317
11~15 562 520 517 522 501 501
16~20 401 368 365 370 348 346
21~25 255 248 232 226 217 217
26~30 130 127 125 121 116 116

a) As a sum of peak area eluted from colum of Carbopac

b) D.P.: Degree of polymerization
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