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Sugars in Korean and Japanese Beer
—1. Suger Contents —

Yong-Geun Ann
Dept. of Food Nutrition, Chungcheong Junior College,
Gangnae, Cheongwon, Chungbuk, R. O. Korea

Abstract

Sugars in Korean beer(3 brands) and Japanese beer(2]1 brands) were studied by HPLC and TLC. Tot-
al sugar of beer were estimated to 1.71~3.93% (average 3.15%). Ethanol 4.5% class beers were estim-
ated to 3.24% for Korean brands and 2.5% for Japanese brands. Ethanol 5% and 5.5% class beer were
estimated to contain 3.2% and 3.15% for Japanese brands, respectively. Maltooligosaccharide series
from glucose to maltodecaose were detected in the test of TL.C and HPLC. No fermentable maltooligos-
accharides and limit dextrin were estimated to 2.32%. But sugars in Korean Sikhye, rice drink sacchar-
ifide by malt, were not detected maltooligosaccharide series from maltotetraose to maltoheptaose.

Key words : Korean beer, Japanese beer, sugar contents of beer, maltooligosaccharides of beer, limit

dextrin of beer.
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3. HPLC

2% 9@ 23|79-e Shimadzu LC-6A H3x
Shimadzu Chromatopak G-R3A AAt7], Knaur
98.00 23§ 7%7), Shimpack SCR 101N(0.
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ARgEle] f4: Iml /min, 60CoA ZF4E 40
2 A8
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& AMEES] 2 0.5ml /min, AF2ollA g A
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4. TLC

A7 2T (20x20cm) o] F A RS HojA
n-propanol-ethylacetate-water(7:1:2) 2vj& 37
Tl vl AIZF HIRAIZD O 1% orcinols -3
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Table 1. Raw material of Korean and Japanese Beer
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No Beer brands Type Et}ZHOI Malt  Hop Rice  Corn V?rlslr;le perﬁ‘cliazlrito)lfth)
1 Cass draft 4.5 355

2 Hite draft 4.5 355

3 Lager 4.5 355

4 Super dry draft 5.0 @] O O O 350 8
5 Black draft 5.0 O O O O 350 8
6 First lady? draft 45 O O 350 8
7 Namaicho draft 4.5 O O O O 350 8
8 Reds draft 5.0 O O O O 350 8
9 Akiazi 6.0 O O O O 350 8
10 Beer Kojo draft 5.0 O O @) O 350 8
11 Beer Shokunin 5.0 O O 350 8
12 Half & half draft 5.5 O @) O O 500 8
13 Ichibansibori draft 5.5 O @] O O 350 8
14 Kansai taste draft 5.0 O O O O 350 8
15 Lager draft 5.0 O O O O 350 12
16 LA 2.5 O O O 350 8
17 Black label draft 4.5 O O O O 350 8
18 Drafty draft 5.0 O O O O 350 8
19 Superstar draft 7.0 O O O O 350 8
20 Yebisu draft 5.0 O @] 350 8
21 Winter’s tale draft 5.5 O O O O 350 8
22 Hop’s draft 5.0 25 O b 350 8
23 Malt’s draft 5.0 O O 350 3
24 Umakarakuchi draft 5.5 O O 350 3

Maker : 1, Cass ; 2, Chosun ; 3, OB ; 4~8, Asahi : 9~16, Kirin ; 17~21, Sapporo ; 22~24,, Suntory : a, contained

an essence ; b, saccharifide starch : 5, B4 ; 7, &2—7T . 9, ket ; 10, ¢ ATH 11, ¥ UERA

17, B o~ 21, REE L 24, O £¥0.
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Fig. 1. FPLC of sugar in Korean and Japanese
beer. Numbers indicate the brand (see Table 1) :
S, Skihye ; SS, soluble starch ; L, limit dextrin ;
E, ethanol ; M, maltose ; Detect, RI ; column,
Superose 12 (1x30cm) : elute, distilled water ;
flow rate, 0.5ml /min,

& F=HEFFFHIA

t}. 7P wEA fEHE AL d3e AR ke
#A7)o)3, 7hedl ¥ I dAYLEAS} dELYT
29 FZo|t}. B AT A2 Ade WFRo
HEar)e ool B Ah(Fig. 19 S). o|AL
B oAyzte] whio g vhE Ay W R Jikg
o] T2 A& o

Wz B4H e TLCZ BA3 Ax szt
W 9 QEA ME nE Fig 29} 7ro] WEQ 2o
A ZEG 7L A7EA] theket £2E JeRl X o).
°]F LEHEZOL o2 vjrgA ©o)r] wiol
g 3 g HA e 9l SFI a0 T
B0 WBEEFQAE 71 gt}

wzo] gateke HA 1.71%, A 3.93%E HT
3.15%% it (Table 2).

A s oee 4.5% AT o g gt
HF 3.24%°1tr. B9 oekE 4.5% AEF2] H
FHFE 2.5%0)t). dBAA 7HF Be AL
& 5%} 5.5% AToZ, A 5% AEe
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Table 2. Sugar contents of Korean and Jap-
anese beer unit (%)

Maltooligosa-
Beer charndes and Gy Gz Gz Gp Total

limit dextrin
1 2.42 0.54 0.39 0.036 3.39
2 2.50 0.68 0.24 3.42
3 1.97 0.54 0.40 2.91
4 2.42 0.41 0.18 3.01
5 2.88 0.73 0.30 0.02 3.93
6 0.88 0.19 0.35 0.29 1.71
7 1.97 0.19 0.50 0.21 2.87
8 2.39 0.42 0.20 3.01
9 2.67 0.56 0.41 3.64
10 2.16 0.46 0.26 2.88
1 2.46 0.48 0.25 3.19
12 1.83 0.51 0.46 2.80
13 2.46 0.56 0.35 3.37
14 1.98 0.50 0.29 2.77
15 2.25 0.56 0.33 3.14
16 2.02 0.71 0.18 2.91
17 2.35 0.37 0.22 2.94
18 3.23 0.38 0.38 3.99
19 1.06 0.25 0.55 0.52 2.38
20 2.44 0.73 0.31 3.48
21 2.62 0.36 0.28 0.04 3.30
22 3.04 0.42 0.41 3.87
23 2.52 0.81 0.28 0.023 3.63
24 3.04 0.066 3.11

Numbers indicate the brand (see Table 1).
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Fig. 2. TLC of sugars in Korean and Japanese beer. Numbers indicate the brand (see Table 1). G1-G7,
maltooligosaccharide series ; L, limit dextrin ; solvent, n-propanol-ethylacetate-water (7 : 1 :2) ; develop

; 37°C for 4hour.

3.15%°1tt. &g FFo] R AFLLF 48 A
Eo] FojA T FUFE I Fol=x Ao A
A= 5 1Ate} 24F AF] e T 4
520l A A koA A8 oeh-& 4.5%, 5%, 5.
5% ol:= AF Hapuoh IF B3] Erth. oA
2 = AF] I Ee A 80 Wold dEE
o A8 AMEERe) B, 2o wet Azdrbt &
A& ev)didh

= Al F2e] TS A8 AF Bad 2.5% F
A @3 Fo=e WIER Fd8Fe 3
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Table 3. Carbohydrate content of 48 Finnish

and 48 foreign beers unit (%)
Sugar Finnish Foreign
Fructose 0.00 ~ trace trace ~ (.54
Glucose 0.00 ~ 0.12 trace ~ 0.53
Maltose trace ~ 0.05 0.01 ~ 0.52
Maltotriose 0.04 ~ 0.36 0.05 ~ 0.70
Maltotetraose 0.19 ~ 0.35 0.07 ~ 0.84
Maltopentaose 0.03 ~ 0.20 trace ~ 0.47
Maltohexaose 0.00 ~ 0.15 trace ~ 0.64
Maltoheptaose 0.00 ~ 0.03 trace ~ 0.23
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Malt + Water
Stirring at 55°C for 1 hour
Filtration, coarsely

r
Residue + Starch Extract

' Steaming

Saccharifing at 60°C for Shour
Filtration

|
Residue Extract

Ethanol fermentation

Fig. 3. An improved saccharification method
of malt for beer fermentation.

B C
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Fig. 4. TLC of sugar of saccharified malt and

Sikhye.

A. Malt saccharifide at ; 1, 50C ; 2, 60C ; 3, 60C
; 4, 70C for 5 hour ; 1, 2, and 4, saccharifide
with mashed malt : 3, saccharifide with malt
extract,

B. Sikhye saccharifide ; 1, 4% of malt and 20% of
rice ; 2, 4% of malt and 20% of glutinous rice
at 60°C for 5hour.

C. Sikhye wine ; 1, rice Sikhye wine ; 2, glutinous
rice Sikhye wine : Gy, glucose ; Gy, maltose ;
Ga, maltotriose ; L, limit dextrin ; Solvent,
n-propanol-ethylacetate-water (7:1:2) ; de-
veloped, 37°C for 4hour.
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& TR 715 Azl Al Fig. 49
o] WEQ X7 FAJRO]N, FFIA 20 HEESR)
227 AR AAEHL, BEYHEDQ AN HELE}
L&A E A8 FA] gerh(Fig. 4). 28ng o)
F Aol 23] GRS AMEEE wFo] JolylE
ETFALE R ~8x7]9] FE AlE TELZE L
T BT HEY GO TR

|

it
=
N
kv
E
i

Sk Wi 37ER] 9} J Rk w3 217)x] 9] It

GRS 1.71%~3.93%2)
TE JVepdon, Ha 3.15%% Jeldeh 54t
W o ehg 3 4.5%A 8] o g B g3tk
3.24%, A4k olekE ek 4.5% AFS FEE 2.
5%, N&E 5% AF-S F8F 3.2%, A& 5.5%
AFL FHF 31578 Yepdo) ujday HES
gt SAYIEYS HE 2.32%5 el
Fo] ZAe dEOA~UEHIIOA FAYAEY

M ol

>
>

#HARR 2

2 e EEged T 19969 % et
B ut Aol WE A Yo T KR AL B
B R A skl ol ZAt=Rh

% 8 YAt we] o]

10.

11.

12,

. FREFT

.S

ek A4 149
ZHoEH
. Shinke, R. : Plant a-amylase (malt), p. 26-31,

Malt g-amylase p. 83-87, in Hangbook of amylas-
es and related enzymes, ed. by The Amylase Re-
search Society of Japan, Pergamon Press (1989).

ACIMERSRAE ¢ AP oBE, AWH oBHE, FRE, dHilihg

&, JLKUFESEHE, KTHIEREH,
(1996).

PEEE p. 69-105

CEIPEA O o, KRB SRS, |

s BNL, p. 89-92 (1988).
Pa L WERESR, THHRE, p. 146-148
(1997).

CSHE L AE Y ol ELY TG A A - 10

A g FEEA - FFFGEEA], 10(1), 82-86
(1997).

DAY ojaESE TP B AT - 28 &
& A - #FAFIFHA, 10(1), 8791 (19-
97).

LT A RRESY TG B AT - 41 3}

A - s FF YA, 10(2), 180-185 (1997).

. Lehtonen, P, and Hurme, R. : Liquid chromatog-

raphic determination of sugars in beer by evapor-
ative light scattering detection, J. Inst. Brew., 100,
343-346 (1994).

. Hansen, M., Rocken, W. and Emeis, C. -C. : Con-

struction of yeast strains for the production of
low-carbohydrate beer, J. Inst. Brew., 96, 125-129
(1990).

Tabata, S. and Hizukuri, S. : Properties of yeast
debranching enzyme and its specificity toward
branched cyclodextrin, Eur. J. Biochem., 206, 345-
348 (1992).

*FEE, A, AHS A F) FF A7 - 12,7
A S| LFF -, S F G Y], 10(3), 360-
364 (1997).

-, A, A
A2lE] g ngE
369 (1997).

D AE e BE A - 28 F
-, Sk Y ¢FeF] =], 10(3), 365-

(19983 19 269 H4)



