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Abstract

Limit dextrin of Korean beer(3 brands) and Japanese beer(21 brands) were separated by ethanol frac-
tionation. Limit dextrin of Korean and Japanese beer was estimated to be 1.1%. 'H-NMR analysis reve-
aled that the limit dextrin showed both signal of a-1,4- and «-1,6- glucosidic linkage with its estimation
ratio of average 5.5:1. Limit dextrin was hydrolyzed to glucose with the yield of 57.22% by Aspergillus
awamori a-glucosidase (24.7unit) plus human salivay a-amylase(2.4 unit) in 100ul of 0.043M acetate buffer
at 37°C for 5 hour. Among them, limit dextrin of Korean beer showed the highest hydrolysis rate of 76%.
Small size sugars(64.8%5) removed by ethanol fractionation and limit dextrin(21.4%4) hydrolyzed by
amylases that is digestable sugar. Non hydrolyzed limit dextrin(13.8%) by the amylases which can be a

growth factor of Bifidebacterium in human intestine,

Key words : Korean heer, Japanese beer, maltooligosaccharides of beer, limit dextrin of beer, Bifidus

growth factor of beer.
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Fig. 1. FPLC of limit dextrin from Korean
and Japanese beer. Brand ; 1, Cass; 2, Hite; 3,
Lager ; 4, Super dry : 5, Black ; 6, First lady ; 7,
Namaicho : 8, Reds ; 9, Akiazi ; 10, Beer kojo ; 11,
Beer shokunin ; 12, Half & half ; 13, Ichibansibori
; 14, Kansai taste ; 15, Lager ; 16, LA ; 17, Black
label ; 18, Drafty ; 19, Super star ; 20, Yebisu ; 21,
Winter’s tale ; 22, Hop's ; 23, Malt’s ; 24, Umak-
arakuchi : Maker ; 1, Cass: 2, Chosun:3, OB ;
4~8, Asahi; 9~16, Kirin ; 17~21, Sapporo ; 22~
24, Suntory : B, Beer ; SS, soluble starch : L, lim-
it dextrin ; Detect, RI ; column, Superose 12 (1x
30cm) ; elute, distilled water ; flow rate, 0.5ml
/min,
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Fig. 2. TLC of limit dextrin from Korean and Japanese beer. Numbers indicate the brand (see Fig. 1).
marker G1-Gg, maltooligosaccharide series ; L, limit dextrin ; solvent, n-propanol-ethylacetate-water (7 : 1

: 2) : develop, 37°C for 4hour.
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Fig. 3. Proton NMR of limit dextrin from Korean and Japanese beer. Numbers indicate the brand
(see Fig, 1). The samples (3mg) were analyzed by Varian-UNITY plus 500 NMR spectrometer operating at
500MHz in D;O at 40°C. Chemical shifts were measured with sodium-4,4-dimethyl-4-sila-pentane sulfonite
(DSS) as an internal standard.
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Table 1. Hydrolysis rate of limit dextrin from Korean and Japanese beer by a-amylase plus a-gluco-
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Limit dextrin Hydrolysis No digesta- Digestable

Total rate of ble limit sugar®

sugar ald-: limit dextrinP dextrin

Beer mg/ml(%/  al6 % mg /ml(%/  mg/ml(%/
mg/ml  total sugar) bond? 1st 2nd Avr. total sugar) total sugar)
1 33.9 14.8(43.67) 1:0.19 71.61 69.15 70.38 4,40(12.92) 29.52(87.10)
2 34.2 13.5(39.37) 1:0.18 75.74 76.29 76.01 3.24( 9.50) 30.96(90.52)
3 29.1 7.4(25.43) 1:0.18 58.09 54.26 56.17 3.26(11.24) 25.86(88.90)
4 30.1 12.2(40.53) 1:0.19 61.00 62.57 61.79 4.66(15.49) 25.44(84.52)
5 39.3 11.6(29.52) 1:017 58.31 51.39 54.85 5.24(13.32) 34.48(87.74)
6 17.0 2.3(13.53) 1:0.17 16.29 29.71 23.00 1.77(10.42) 15.23(89.59)
7 28.7 11.2(39.02) 1:0.20 59.63 54.25 56.94 4.82(16.80) 23.88(83.21)
8 30.1 11.2(37.21) 1:0.19 55.55 56.71 56.13 4.91(16.32) 25.24(83.35)
9 36.4 11.9(32.69) 1:0.19 59.54 56.35 57.94 5.01(13.76) 31.39(86.24)
10 28.8 11.4(39.58) 1:0.19 63.18  57.33  60.26 4.53(15.73) 24.27(84.27)
11 31.9 11.1(34.80) 1:0.18 56.90 54.12 55.51 4.94(15.48) 26.96(84.51)
12 28.0 12.4(44.29) 1:0.19 66.63 65.12 65.88 4.23(15.11) 23.77(84.89)
13 33.7 13.6(40.36) 1:0.19 61.90 55.72 58.81 5.60(16.62) 28.10(83.38)
14 27.7 8.1(29.24) 1:0.17 45.69 47.92 46.81 4.31(15.56) 23.39(84.44)
15 31.4 11.7(37.26) 1:0.19 66.31 59.47 62.89 4.41(14.05) 26.99(85.96)
16 29.1 8.7(29.90) 1:0.16 55.54 46.53 51.00 4.26(14.65) 24.90(85.56)
17 29.4 12.3(41.84) 1:0.19 63.35 65.25 64.30 4.39(14.93) 25.01(85.09)
18 39.9 20.4(51.13) 1:0.17 75.83 72.26 74.05 5.29(13.27) 34.61(86.74)
19 23.8 3.1(13.03) 1:0.15 25.64 29.07 27.36 2.25( 9.46) 21.55(90.55)
20 34.8 11.5(33.05) 1:0.18 61.11 48.31 54.71 5.21(14.97) 29.59(85.03)
21 33.0 11.8(35.76) 1:0.20 64.61 57.62 61.11 4.59(13.91) 28.41(86.09)
22 38.7 10.8(27.91) 1:0.19 63.90 63.70 63.80 3.91(10.10) 34.79(89.90)
23 36.3 12.0(33.06) 1:0.18 56.25 43.72 49.99 6.00(16.53) 30.30(83.47)
24 31.1 11.1(35.69) 1:0.19 68.04 59.30 63.67 4.03(12.97) 27.07(87.04)
31.5 11.09(34.50) 1:0.183 57.22 4.39(13.88) 27.15(86.17)

Numbers indicate the brand (see Fig. 1)

; a, data from *H-NMR ; b, reaction mixture contained 24.7 unit of Aspergil-

lus awamori a-glucosidase, 1.2 unit (1st) and 2.4 unit (2nd) of human salivay a-amylase and 2 % of limit dextrin in 1004l
of 0.043M acetate buffer and reacted at 37°C for 5 hour, ¢, sugars removed by ethanol fractionation plus hydrolyzed limit

dextrin
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Fig. 4. Hydrolysis of limit dextrin from Korean and Japanese beer by a-glucosidase plus «-amylase.
Numbers indicate the brand (see Fig. 1) Reaction mixture contained 2% of limit dextrin, 2.1unit of sailvary
a-amylase and 24.7unit of a-glucosidase in 100l of 0.043M acetate buffer (pH 5.5) and hydrolyzed at 37
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te-water (7 : 1 : 2) ; develop, 37, 4hour.
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Fig. 5. Hydrolysis of beer limit dextrin by «
-glucosidase plus x-amylase. Hydrolysis conditions
the same as Fig. 4 ; A, limit dextrin ; hydrolyzed
for ; B, 2 hour, C, 5 hour, D, 10 hour ; B, buffer ;
L, limit dextrin ; G, glucose ; detect, RI ; col-
umn, Superose 12 (1 X 30cm) : elute, distilled
water ; flow rate, 0.5ml /min,

; markers G1-Gg, maltooligosaccharide series ; L, limit dextrin ; solvent, n-propanol-ethylaceta-
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