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Abstract

To utilize the non-heat treated alcoholic by-products of brown rice(Goami) as food sources, the quality characteristics
change according to the treatment conditions of a-amylase were evaluated. It resulted that the increase of hydrolysis
temperature correspondingly increased the soluble solids, total dietary fiber and total sugar in the by-products of
Goami, and the highest reducing sugar content was observed at 80°C. The free amino acids contents were tended
to slowly decrease by the hydrolysis temperature more than 70°C, and the highest content of oligosaccharides were
detected at the hydrolysis temperature of 80°C. The soluble solid according to the a-amylase concentration resulted
to increase with the increase of the enzyme concentration and the total dietary fiber revealed similarly showing
approximately 0.65% The high content of reducing sugars was observed at the enzyme concentration around
0.08%(v/w). Total sugars and oligosaccharides contents tend to increase as the concentration of enzyme increased,
and the content of oligosaccharides acquired at the enzyme concentration more than 0.10%{v/w) maintained to
show rather similar contents. The soluble solids and total dietary fiber by hydrolysis time were found to show
6.66%0 and 0.65% respectively at more than 60 min of hydrolysis, and the reducing sugars and total sugars were
found to be 3,600 and 4,800 mg% in all treatment groups showing no significant difference. The content of
oligosaccharides was increased with the increase of hydrolysis time, and the content was similar at more than 90
min of hydrolysis by ranging around 2,100 mg% Based upon these results, the by-products of Goami are expected
to be used as various food sources showing the highest dietary fiber and oligosaccharides contents by the hydrolysis
at 80°C for 90 min with the addition of 0.10%(v/w) of a-amylase.
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Table 1. Proximate composition of Goami alcohol fermentation
by-product

(%)

Moisture ~ Crude protein ~ Crude ash Crude lipid ~ Crude fiber

480+0.13"  1030£0.01 1.20+0.01 9.300.07 4.040.05

"Values are mean * S.D. (n=3).
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Fig. 1. Soluble solids and total dietary fiber of Goami by-product
by different hydrolysis temperature.

Values are mean + S.D. (n=3).
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Fig. 2. Reducing sugar and total sugar of Goami by-product by
different hydrolysis temperature.

Values are mean + S.D. (n=3).
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Table 2. Comparison of sugar content of Goami by-product by
different hydrolysis temperature

37 A|148 A6Z (2007)

Table 3. Comparison of free amino acid content of
by-product by different hydrolysis temperature

Goami

Sugar content Hydrolysis temp. (C)

Free amino acid

Hydrolysis temp. (C)

(g%, W}v) 50 60 70 80 90 (mg?%) 50 60 70 80 %0
Glucose 114251 175016 174975 179174 77091 Urea ND' ND  ND  ND ND
Sucrose 2 - - - Aspartic Acid 621 574 369 277 259
Maltose 05 3403 IS 30382 39296 Threonine 408 393 206 118 09
Maltotriose 408 3992 4928 79084 18550 Serine 481 357 18 109 107
Maltotetraose - - - 6539 7586 Anserine 307 265 131 082 068
Maltopentaose - - - 3957 7408 Glutamic Acid 1096 1506 1779 1591 1498
Oligosaccharide” 746 7395 20639 172005 65432 a-Aminoadipic Acid ND ND ND ND ND

;))Oligosaccharide : maltose + maltotriose + maltotetraose + maltopentaose. Proline 428 5.06 3.79 253 3.85
Not detected.
Glycine 281 274 159 L8 L2

on] o] 255 oF 80CE et T E2o] 1) Alanine 123 1175 918 783 769

P T . Citrulline 1356 430 098 075 064
Jop] 259 FERETF 27 2 A & F Atk T
glopul Al @ Wzohu] ke F1EE] L5 60 TR a-Amino-n-butyric Acid 0.10 0.09 ND ND ND
247} OF 134 mg% W 46 mg%E ARo] SAEI 0} 70T Valine 693 673 335 181 143
o]THEI= Az} Zashs Ao ® Uehdth o] Ko Cystine 047 050 0.54 0.50 0.56
S06)9 F ZAxA w2 Fjotu| At 3k vl ae A Methionine 191 180 079 035 ND
Aok A 2 Jleto 7 =313} 208 =0 Sgjoln|icAl Cystathionine 005 ND 0I5 03 ND
FFS FASIATE Bals} Sung 5(27)9] FE2=00 W Isoleucine 376 374 159 075  ND
E 7129 frejobriit g WSt Me FERE Leucine 1193 1066 503 191 110
7t s dr S frefobr| gt ko] Atk Bals Tyrosine 572595 324 184 14
AR 23 JeRIitE B/ 4 2, 7aEEl 2= (3-Alanine ND 100 064 ND ND
50~70CM= A= E3hste] T2 glucose, maltose 52 Phenylalanine 593 640 351 112 LIS
maltotriose S A SFH L 80T 0]_/}}‘01] i mal»totetraose 2 Homocystine ND 0% 019 ND  ND
maltopentaose = 4 3= 2}, 9 Selars FYFF] 5 vAminonbuyric Add 1148 716 283 23 189
0~90°Coll A 22 76.60, 73.95, 206.39, 2,049.62 & 728.40 )
mg% 2 LFERL} 80CAIAN 744 i), BhE Sl e A Ethanolamine 075 075 078 066 ND
EAFO AAEE ol Auzle) S wajsle) Ay Chdovieie W N D DD
Az o] w32 A= A} 2}]\1’ maltopentaose% el Ornithine 5.02 4.85 478 459 423
F2A 958 HALS AT Q= G835 ZHo|th2s). Lysine 1048 1148 557 256 191
A 22044 B BE BAS 2o HA JjGE 1-Methyl-L-histidine 064 064 053 037 000
3 &= 80CE Yl S, o] Bacillus licheniformis Histidine 382 405 269 208 188
(29)7} A s HEA a-amylased] HZHH-3-L5(907) Tryptophan 18 200 ND ND ND
Roe YEAYE Bacillus sp. SUH4-2(15)7F A A%< a Carnosine ND ND ND ND ND
-amylase ] #AHH-E2E(60~65C)Hth= 2 4 84 Arginine 146 925 813 506 444
= B TA? 13395 18289 14842 13593 13897
) i EA’ 4687 4674 2189 1028 655
E%xﬂ S=0| I g _ UND : Not detected,

] (_TI_O]-U]) FAHE 10 g°ﬂ ST 500%(VIW)E 7 | akis 2TA : Total amino acid,

o G4aA Zbzh JArbe AR s1Re] L5900 80°ColA JEA : Essential amino acid.
100 rpm, 6037F 7HEEalete] EaA FEo] WE FE5
‘3= AR 23} Fg. 3, 4 B Table 49 2t} 7184 113% Aulel] A2jst A F2 ol dfra o] MRkF g F
< 822 sEUt 2S5 gl SUbskla.62~ 7}8FAtH= Shin 5(30)2] Hare} Aoldt AxE Jehjol
701%), E2 o1 dfaE a4A F=o Lo oF 065% aaA Fl wet zpol7t e AR AH. ddd
2 v UEhsTh o)< 8ln]AF21AIQ] Filtrase BRS & T2 X 0.08%(v/w) AT =& &ere LEhY
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Fig. 3. Soluble solids and total dietary fiber of Goami by-product
by different enzyme concentration.

Values are mean + S.D. (n=3).
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Fig. 4. Reducing sugar and total sugar of Goami by-product by
different enzyme concentration.

Values are mean * S.D. (n=3).
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Table 4. Comparison of sugar content of Goami by-product by
different enzyme concentration

Sugar content Enzyme conc. (%)

(mgfo, wiv) 0 00 004 006 008 00 02 o0H

Glucose 173325 186052 1,792.64 188688 194834 189680 189193 187740

Sucrose 2

Maltose 21043 24704 21857 24991 27200 30184 31983 3173

Maltotriose 45511 49418 47993 55%99 66709 77634 82652 86081

Maltotetraose 35858 41627 43488 49068 4104 61959 55530 4918

Maltopentaose 18348 18805 24615 27172 30552 31135 31144 30230
igosaochaﬁde” 102212 115759 113338 1297580 1480.13 1,697.77 170065 1,727.22

l)Ollgosacchande . maltose + maltotriose + maltotetraose + maltopentaose.
Not detected.

BAFE9] g-amylase*] 2] &3} 621

Table 5. Comparison of sugar content of Goami by-product by
different hydrolysis time

Sugar content Hydrolysis time (min)

(mg%, w}v) 30 60 90 120 150
Glucose 193125 1,89336 192723 203746 2,013.75
Sucrose 2 - - - -
Maltose 247.17 262.70 280.27 415.55 403.74
Maltotriose 696.61 719.73 739.65 766.24 769.47
Maltotetraose 599.97 682.03 712.32 704.62 701.01
Maltopentaose 355.00 357.84 381.45 220.05 191.71
Oligosaccharidel) LS4175 1,664460 1,73224 188641 1,874.22

YOligosaccharide : maltose + maltotriose + maltotetraose + maltopentaose.
'Not detected.
8.0
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Fig. 5. Soluble solids and total dietary fiber of Goami by-product
by different hydrolysis time.

Values are mean * S.D. (n=3).
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Values are mean + S.D. (n=3).
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