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< Abstract>

The non-starch polysaccharides in the cell wall of rice, glutinous rice, and black rice, were analyzed. They
were fractionated into fractions; water-soluble, hot water-soluble, ammonium oxalate-soluble, sodium
hydroxide-soluble, potassium hydroxide-soluble, and the alkali-insoluble, according to the solvent solubility.
The dietary fiber contents were 5.4% in glutinous rice, 4.2% in rice and 7.5% in black rice. The sodium
hydroxide soluble fibers were abundant in each kind of rice, especially 4.01% in black rice. The water soluble
fibers were 80% of dietary fiber in glutinous rice, 66% in rice, 86% in black rice. It was supposed that the
content of the water soluble fibers in rice was increased by pounding. Pectic substances in water soluble
fibers, hot water soluble fibers, and ammonium oxalate soluble fibers fraction, were 2.4% in glutinous rice
fraction, 1.59% in rice, and 1.12% in black rice. Alkali soluble fibers were considered as hemicellulose. Black
rice contained 5.80% of hemicellulose, which was more than twice as much as glutinous rice(2.58%) and
rice(2.22%). Alkali insoluble fibers were considered as cellulose, which showed no considerable difference.
Among samples content of uronic acid in glutinous rice, rice and black rice were 0.9%, 0.66%, 1.8%
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respectively. Uronic acid of black rice was twice more than other samples tested. The fraction of black rice
that uronic acid was extracted at most was the fraction of sodium hydroxide. Mono saccharides of the
fraction was the glucose, the arabinose, the xylose.
FEH|o{(Key Words): H|HEA thd-F{non-starch polysaccharides), 7 m(glutinous rice), Zv}(black rice),
W v)(rice), Al E9(cell walls)
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«— homogenized in water
«—extracted with 3 volumes of water (over night)

«— extracted with 3 volumes of hot water
(20min at 120°C, autoclave, 100KPa)

«— extracted with 3 volumes of 0.5% (NH4),C,04(6 hours)

«— extracted with 3 volumes of 5% NaOH with NaBH4(3 hours)

«— extracted with 3 volumes of 24% KOH with NaBH4(3 hours)

alkaline insoluble fr.

<Fig. 1> Fractionation of polysaccharides of rices by successive extractions with various solvents
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<Table 1> Yields of non-starch polysaccharides of cell wall of rices.

(mg%, ()= %8 +&)

Fraction GL Rice” Rice? BL Rice¥

Water soluble fr. 606(11.2)+11.0 491(11.6)+6 378(5.1)£3

Hot water soluble fr. 434(8.1)£9.0 913(21.6)£ 8 650(8.7)+4

0.5% (NHs);C20s4 soluble fr. 1400(25.9)+21 154(3.7)+2 1712.3)+1
5% NaOH soluble fr. 2163(40.1)£27 1713(40.6)+ 13 4063(54.4)+ 11
24% KOH soluble ft. 416(7.7)£6 504(12.0)+ 4 1750(23.4)+ 10

Alkali insoluble fr. 376(1.0)+3 443(10.5)£2 456(6.1)+ 5
Total 5395 +29(100) 4218+ 12(100) 7468+ 14(100)

1) GL Rice : Glutinous rice
2) BL Rice : Black rice
3) Values are mean +SE

(mg/100g f.w.)

Total

. GL Rice

M Rice

[] BLRice

1. Water soluble fr.
4. 5% NaOH soluble fr.

2. Hot water soluble fr.
5. 24% KOH soluble fr.

3. 0.5% (NHy),C704 soluble fr.
6. Alkali insoluble fr.

<Fig. 2> Yields of non-starch cell wall polysaccharides according to fraction type.
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<Table 2> Yields of cell wall polysaccharides according to substances. (mg/100g £.w.)
Fraction GL Rice Rice BL Rice
Pectic fr.V 2400 +42 1588 +16 1199+8
Hemicellulose fr.? 2579433 217+17 5813421
Alkali insoluble fr.> 376+3 4312 456+5
Total 5395431 4218+16 7468 +12
1) pectic fraction «-+-+- Water soluble fr. Hot water soluble ft.
0.5% (NH4)2C204 soluble fr.

2) hemicellulose fraction «-+-+- 5% NaOH soluble fr. 4% KOH soluble fr.

3) Alkali insoluble fraction
4) Values are mean +SE
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<Table 3> Uronic acid of varieties of rices.? (mg/100g f.w.)
Sample Fraction uronic acid (%)? uronic acid (mg%)”
‘Water soluble fr. 36.8+24 218.16+10.02
Hot Water soluble fr. 36.2+1.8 157.10+5.62
GLRi 0.5%(NH,),C,0; soluble fr. 129+1.1 176.40+7.58
Fracti fre d 5% NaOH soluble fr. 124+09 268.21+13.04
raction extracte 24% KOH soluble fr. 19.0+2.8 79.04+345
Alkali insoluble fr. 6.8+04 25.56+1.12
total 207435 924.47+18.54
Water soluble fr. 435426 213.58+13.02
Hot Water soluble fr. 10.7+0.2 97.69+7.98
Ri 0.5%(NH4),C,04 soluble fr. 147+0.9 22.63+0.98
Fraci Cetr ’ 5% NaOH soluble fr. 9.9+0.7 169.58+ 1.01
raction extracte 24% KOH soluble fr. 248+14 124.99+14.04
Alkali insoluble fr. 6.8+0.2 30.12+0.99
total 184431 658.59+14.79
‘Water soluble fr. 17.3+23 65.394+0.24
Hot Water soluble fr. 57+04 37.054+0.17
BL Ri 0.5%(NH3);C,04 soluble fr. 36.6x2.7 62.58+0.18
Fracti (: J 5% NaOH soluble fr. 337135 1369.23+31.24
raction extracte 24% KOH soluble fr. 165+1.6 288.75+11.04
Alkali insoluble fr. 62+09 28.27+0.79
total 193+28 18512742146

1) The amount of uronic acid in each fraction of various rices according to extraction type(Water soluble fr., Hot water soluble
fr., 0.5% (NH4),C,04 soluble fr., 5% NaOH soluble fr., 4% KOH soluble fr., alkali insoluble fraction) are presented.

2) The number below(%) shows the proportion(%) of uronic acid in total yields of each soluble fraction.

3) The number below (mg%) shows the uronic acid(mg) exact weight in the each fraction of rice 100g.

4) Values are mean +SE

Total percentage of uronic acid presented the (uronic acid percentage of) each varietis of rices.
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<Table 4> Monosaccharides of each fraction according to kinds of rice (glucose equivalent)

Fraction Fuc Rham Ara Xyl Man Gal Gle
Water GL Rice 542404 40.1+0.3 60.6+0.9 50.1+1.4 * 484+14 100
soluble fr. Rice 248402 #1) 1758425 | 71.8+09 * 1329419 | 100
BL Rice 143+0.9 10.2+0.2 25.7+0.7 16.6£0.3 6.21+0.8 33.7+£0.7 100

Hot water GL. Rice 71.3x£0.7 572404 68.5+0.8 76.5+0.7 356+14 41.7+04 100
soluble fr. Rice 9.7+0.2 19.74+0.3 17.2+0.7 156+0.3 * * 100
BL Rice 09401 # 024101 | 0.18£02 2 - 100

0.5% GL Rice 6.61+0.1 * 59+0.1 * * * 100
(NHg),C04 Rice 21401 1.540.1 1.43+0.2 100
soluble fr. BL Rice * * 265+14 16.5+04 * 8.5+0.2 100
5% NaOH GL Rice 27401 27402 31402 31402 132+0.7 * 100
soluble fr. Rice 100
BL Rice * * 22.3+0.7 16.5+0.7 * * 100

24% KOH GL Rice * * * * 11.7+04 - 100
soluble fr. Rice * * * * * * 100
BL Rice * * 62.6+1.8 539+14 * 1.57+04 100

Alkali GL Rice - - * - - - 100
insoluble fr. Rice * * * * * 100
BL Rice - - * * - - 100

1) *: trace

2) - : non detected
3) Values are mean +SE
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<Table 5> Monosaccharides of fraction according to varieties of rice(mg% f.w.)

Fraction Total Fuc Rham Ara Xyl Man Gal Glc
Water GL Rice | 606.00+39.6592.94+3.61| 68.76+£2.73 | 103.9+8.14 8591 +11.77 *D) 82.99+10.24| 171.5+£14.33
soluble fr. Rice 490.96+49.5424.09+1.82 * 170.82+20.56 69.76 £8.18 * 129.13£17.15| 97.169.69
BLRice | 377.94+2523(26.15+1.84| 18.65+1.87 | 46.99+6.38 | 30.35+1.87 | 11.33+£171| 61.6+1.74 |182.87+1125
Hotwater | GLRice | 53397439.72| 73.44 54344225 65.08+7.99 | 72.68+4.02 33.82 39.61£2.65|195.0£10.75
soluble fr. Rice |92396+4624| 6559 (110881001 96.81+8.07 | 87.844.78 # * 562.88£67.05
BLRice |64998+34.12| 577 * 1534011 | 1.15+£0.23 * * 641.531+54.57
0.5% GLRice {1399.99+79.24| 82.13 * 73421+7.69 * * * 124444 £101.25
(NH.);C;04 Rice 154.13+10.11 3.08 220+008 | 2.05£035 146.80+13.24
soluble fr. BLRice | 181.15+£11.25 31.68+4.56 | 19.73£1.97 * 10.16+1.17119.58 £ 15.07
5%NaOH | GLRice (2163.16+80.10 4699 46.79+4.68 | 53.72+594 | 53.72+794 |  228.77 * 1733.17£67.05
soluble fr. Rice |1713.001+78.19 1713.00+84.24
BL Rice {4062.99+22.14 * * 652.7715.67 482.99+40.50 * * 292723£92.03
24% KOH GLRice |41599+34.17 * * * * 4357 * 3724243021
soluble fr. Rice | 504.00+30.08 * * * * # * 504.00+42.34
BL Rice |1747.22474.59 * * 502.36+4.68432.54+37.01 * 9.88+1.05 |80244£67.24
Alkali GL Rice | 376.00+30.01 D - * - - 376.00+23.57
insoluble fr. Rice 443.00+20.17 * * * * * 443.00+27.29
BL Rice | 456.00£25.48 * * - 456.00+41.38

1) * : trace

2) - : non detected
3) Values are mean =SE
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