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Studies on the Institution of Standardization and the screening of
biological activity from Korean Traditional Foods( I)
- Malt -
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Mi-Oak Lee - Young-Sook Lee

Abstract

Malt was traditionally prepared at home or factory by different types of process
defending on the regional area. It is necessary to simplify the process and Standardization
on Official Book of Foods. Malt-preparation for Sikhye, Beer, Whisky, glutinous starch
syrup of good quality. For these purposes, several maltsthome production 4 kinds- the
certified traditional food, place of production hamyang, place of production andong, type of
tea bag, imports 2 kinds-china, america) were selected.

The contents of chemical composition were analysed. Although screening of biological

activity from Malt certified traditional food.

Aproximate composition were as follows.

1. Moisture 7.52 ~ 11.29 %, Crude ash 1.69 ~ 2.11 %, Crude protein 10.98 ~ 12.21 %,
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Crude fat 1.65 ~ 5.51 % respectively.

Mineral containing Ca 57.72 ~ 7343 mg/100g, Fe 2.98~5.87mg/100g, Cu
0.11~0.23mg/100g, Mn 1.24~2.27mg/100g, Zn 1.08~1.67mg/100g were determined by
A.A, and Ca was highest contents of mineral elements.

Free sugar determined by HPLC were Fructose 1.02~1.94g/100g, Glucose
4.63~7.17g/100g, Sucrose 0.08~0.44g/100g, Maltose 19.04~24.97g/100g, Maltose were
sweetness and flavour appeared in malt was highest contents of Free sugar.

Water soluble vitamin Bj(thiamin) 0.11~1.42mg/100g, Bs(riboflavin) 0.37~0.66mg/100g,
nicotinamide 0.27~0.55mg/100g, niacin 3.11 ~ 11.23mg/ 100 g, ascorbic acid O mg/ 100 g
were respectively.

Harmful part : heavy metal(Pb, Cd, Hg), tar color, sodium saccharin etc. food additive
were not respectively.

Amylase unit were 263.34 ~ 348.84 respectively.

Screening of biological activity from Malt the certified traditional food

7.

Total content of phenolic substance determined by Folin-Dennis’ s method 3 different
extract compartments (H,O, EtOH and MeOH) were in the range of 1511.1 ~ 5202.8 mg
/ 100g respectively.

The DPPH radical scavenging activity of malt on methanol extracts antioxidant
acivity(RCso) was 33.0 ug

¥-Aminobutyric acid(GABA) was 264.3mg/100g respectively.

Keywords : Malt, Amylase unit, biological activity, total phenolic substance, Antioxidant

acivity, y-Aminobutyric acid(GABA)
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® JF BEEFE FHMEF,
pEE S

® I 2

Il BEHE
1. —Hps =M

TIRELS TAZZA 2003, A|7. guk

£23}e] 0.45m membrane filterE ¢
HslAdet. E47]7]= HPLC(2690, Waters
Co, USA), 7Z7]= RI detector® A}&-3}
%31, Carbohydrate Cis Column= ©]-8-3}%]
on oluf9] Column2%x 40T, °|5%
S Acetonitile (75) : Water(25) = A3}

Table 1. HPLC analysis condition of

free sugar

Item Condition

Column Waters Carbohydrate Cig

Column temp. |40C

Eluent Acetonitile (75) : Water(25)
Flow rate 1.0 mL / min
Detector RI

4. T84 dHERF &4

9 fFEd A8 AEE o]&dte] 4
717] HPLC(2690, Waters Co, USA), #HZ
71 UV detectorS AFE3}$331, Columne
p-Bondapak Cis, ©]&73-> 30% Methanol
with PIC By & AR&-3te] £33tk
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3= 2FFA 2003, A7. 2) v}EH
3. ¢ k:

THUE AEH, A F3 0 3) AY

20T, 30&

N NaOH 9 4 mL

= =2 >~
oI
200 mL —— 50 mL3]
0.IN 29T 25 mL
N NaOH ¢ 3 mL

N H2SO4 4.5 mL

0.1 N HeSMIEFHo = 273
A

1 ol dul7hA))
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>
]
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S+ AEEAE AAsk=d 4284 0IN
6. BT (ot 47 E]Q AR} E S| of
) ZELY : QVIEAIR F20¢g+10CF A HIEAFENAS HHsied Lad
F 480 mL—40CLZ 147 B3~ 0.IN E| 3P EFH ] ¢
A2A-Hxe] FAR S
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e E oF 20g =g odEE, W
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g2 g#F  33EE(protein, aromatic
amine, % phenol )Y ‘L& AHAEE

285nmol A FREE =4 ALY AR

3) ARHwol % BAE 57
0

4) & #H=4 =% (Total phenolic subs-
tance) $H&F

THEE=2

&HaFS Folin-DenisHH &
2 24 ¥ FEFES 1.0 mg / mL
A AZF F, 75 mLe] FFFTF TF

¥ 100 mL HAETAE 1 mLY 9l

&3} & Folin-DenisA|¥ 5 mL 9} ERAF
EF X384 10 mLE HEH=2 ¥ o
5 SFTFE WY sk AL 308 WA

- UV/vis-spectrophotometer(Varian Cary 3

Lo

Bio, Australia)Z 760nm oA TZ=E =
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Table 2. HPLC Analysis condition of y-Aminobutyric acid, GABA

Item Condition

Column Waoters AccQ-tag column 3.9 x 150 mm

Column temp. 37C

Eluent A : acetate-phosphate buffer(AccQ-tag eluent A)
B : 60% ACN &4

Flow rate 1.0 mL / min

Wavelength Ex : 250nm, Em : 395nm

Injection volume SuL

shacking?t ¥ A4Ee|slo] AsdS
T st
-Aminobutyric acid, GABA XT3 Sigma
Chemical Co.Al#s& AH&-3st] HPLC(2690,
Waters Co, USA) BF7A&7|2 B4
o} B2 Table 29} 2t

A3 2 23
1. —fE%

A5 guHdEe 7HF 100g B &
FHe)= Tot W 5

I= Table 3 7 2%oH, & F& 752~
1129%, 3% 1.69~2.11%, Z94HA 109
8~1221%, ZA 1.65~551%% UiERt
I HAFIEAAA =eiEa 22
o]l tE AlFol Hls] ok E=dTh

A=

ZEAs 24 o] thE
o wla) thae A e A% o718

ol Fig. 12 vehiich

B=)

=13

=

714 e Table 49F Ztth =,
Ca(Z%) 57.72~73.43mg/100g, Fe(d) 2.9
8~5.87 mg/100g, Cu(+2]) 0.11~0.23
mg/100g, Mn(*87h) 1.24~2.27mg/100g, Zn
(©}%) 1.08~1.67 mg/100g, & Ca(Z%)

Of

2. FIIEE(0|2HS &F)

ol 7V el FREl g TR o
Atk ol BEY ABL BHY F
ol o} ol ojdlo] Aol T &

73.43mg /100g ©]%it} o]HA A= Fi
o Yehh Atk

a3
)

3. Rl &

o] S-S Table 59 Vel oH,
fructose 1.02~1.94g/100g, Glucose 4.63~
7.17g/100g, Sucrose 0.08 ~0.44g/100g, Maltose
19.04~24.97g/100g 9} 29kal 37 5 0|2}
52 UE ¥49s= Maltose(Motd) 2]
stgol 71 =9tk T3 Fructose (9),

Glucose(E =), Maltose(old) 5 A T
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A= vgeards Sy 3 Fok
Maltose= 2]=2] o} who} Fx}o
=

¥, 53] S7E Holl g1 A9 F
ARol7|x= JltF 3 Maltoses HIEo]
1 glycogen®l] amylase”} 2188 | AJAJsH
th oA FdEE JHAH, 2849
glucose”’} a-1,4-glucoside 2oz AZAH
Aot} o]Ze] ©ukd HE-S 10022 3l

4. $2YM HIERIF 24 o}
B (thiamin) 0.11~1.42mg/100g, B, (riboflavin)

0.37~0.66mg/100g, nicotinamide 0.27~0.55

715X el =84 HigwlFe| e Fig

59} #shtt.

ol AdEe] B A3= Table 73 79|
+5%(Pb, Cd, Hy), BI2A L, s
T A7FE ARAEE AR A9 o)
r

ARl BF AEHA 2k

6. 24 Sd=(0lL2tA 47

F4 GAEE Table 87} 9kt = ofd
A G7IA7 A7) 263.34~348.842 HFA
7159 Ea 7Pt P wkem it A

Aol B3] FH=Z 85.58 % =t}

ofRelAl 7IAE ARE Fig 691 UEl
S

mg/100g, niacin 3.11~1123mg/100g, ascorbic o8 A/ IEVEIRE US>
acid Omg/100g, ©.% Z=843 WIEFY Z Ljo]o} Tt QA71ESHITE EE HEAE ST
2 ol mk 84 vEpge) garg oo n s SIS HER SU)
Table 69 LFERASITH 59 +o=2 a4 &Aool A UEwon,
HAA 7} 263342 A71E9 AFE 74
WANE BE F £84 HEE ) ;:f"r"}ij% R A A
% dolohdl #ao] bY wgtom AE T T U
Table 3. General composion of malt. (unit : % weight/weight)
= W A T o A

LAFRA7E (2852 | 3HES2H 4 HHY| 55 | 6.5

T(%) 791 7.52 10.35 8.07 11.29 10.55

3(%) 2.04 2.09 2.11 2.05 1.81 1.69

Z A (%) 12.21 12.05 11.52 1211 | 11.03 10.98

ZAIH(%) 5.51 2.43 2.19 2.08 1.67 1.65

,52,



A1)

Fig. 1. General composion of malt. (unit : % weightfweight)
ol e st
g2 (B2 (%) malE (%) Oxerz (%) Oxx %)
14 12.21 12.05 12.11
12 - i &2 11.03 10.98
10 |
8 I 1
6 | b.5
g : —‘ - 19 3 [ 67 65
: . [
1HEWIE | 2ugEy | 3slugEy 4y 5.002 653 P EEE
2 s o
Table 4. Contents of mineral components in malt. (unit : mg [100g)
= 0 2 S
LASSUIE | 228X R | 3HIEEER [4EWE | 50w | 65T
Ca(mg) 73.43 71.80 68.07 72.11 53.45 57.72
Fe(mg) 5.87 5.83 4.87 5.17 298 3.58
Cu(mg) 0.23 0.20 0.18 0.19 0.18 0.11
Mn(mg) 227 1.81 1.29 1.47 1.25 1.24
Zn(mg) 1.67 1.48 1.42 1.45 1.21 1.08

Fig. 2. Contents of mineral components in the certified traditional food of malt.
(unit : mg/100g)

60
40
20

mg

73,43

|

7|29 2J[Al =M

Ca

Cu
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SOOI SASAATRAE K143 (1) (2004)

Table 5. Amount of free sugars each 6 kinds malt. (unit : g/100g)
= oy A Fogoa
LAFUNE | 2982 [ 3HEEEY 4 H0E| sH= | 6.5
Al 34.16 31.44 31.42 31.36 27.78 25.89
Fructose(g) 1.94 1.02 1.75 1.45 1.76 1.37
Glucose(g) 7.17 6.29 6.80 6.59 6.54 4.63
Sucrose(g) 0.08 0.28 0.22 0.32 0.44 0.37
Maltose(g) 24.97 23.85 22.65 23.00 19.04 19.52
Fig. 3. Amount of free sugars each 6 kinds malt. (unit : g/100g)
S alct &5
ramand
40 34.16 31.44 31.42 31.36
30 | 27.78 25.89
20 [
10
0 . . . . .
1MENTIE | 22SEY | 3HIZSEZT | 4Fey 50|= 652
= W oo o
Fig. 4. Amount of free sugars in the certified traditional food of malt. (unit : g/100g)
MEGJ|IEe S|Et =M
fERmRsmEE s
30 2497
25
20 |
15 1
10 | 717
5F 194
O 1 1 0‘08 1
Fructose Glucose Sucrose Maltose el
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Fig. 5. Water-soluble vitamin in the certified traditional food of malt.

1>

SIE0l Ztst (1)

(unit : g/100g)

NEAJ|IE29] =2 M dH|E}D| &2

11.23

12

10 F
8 F

6 -
4 -
5 L 4 0.66 0.55 0
0 1 1 1 — 1 1
B1 B2 L ZElototo]=  Lfolotl HIEFZIC
Table 6. Water-soluble vitamin in malt. (unit : mg/100g)
5 0 2 Fog
LAFUIE | 2982 [ 3HEEEY 4 H0E| sH= | 6.5
B1(mg) 1.42 0.62 0.48 1.12 0.30 0.11
B2(mg) 0.66 0.48 0.61 0.53 0.42 0.37
YA golulo] =(mg) 0.55 0.35 0.48 0.41 0.33 0.27
1}o]o}4l(mg) 11.23 8.05 8.87 8.03 3.11 4.73
HIEFRIC(1ng) 0 0 0 0 0 0

Table 7. Heavy metal, Tar color, Sodium Saccharin in malt.

(unit : mg | kg)

= W A F A
LAFAVE [ 2.852% (300524 480 |59 (6.5

Tt = Pb(mg/kg) N.D N.D N.D ND | ND | ND
3 = | Cd(mgkg) N.D N.D N.D N.D ND | ND
= Hg(mng/kg) N.D N.D N.D ND | ND | ND

£ B2 A A N.D N.D N.D ND | ND | ND
B JTHHE N.D N.D N.D ND | ND | ND

N.D(Not Detected) : &7

,55,
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AF UIE o 208 BEE olerE, He
g, F2E2XE, B, 75% &S5 74 &
o] =74 s}l A AL 4A]7} sonicatorF-=3F
T BAE S FFt A= AL v
105C 4A1ZF Az sto] HAIAIOIH A 4
3 o FF FE %) TRt
S e AVIFS FEF8S Table 9
of Ve et

E FEE9](50.11%) 2 FE=58°] M3
=9kor, Weke FEE(18.31%), 75%°l

g3 FEE(12.46%), oﬂ%% —

H

==
0]

9
Atk 2R=XE %‘%%01 7}%} S F

of

pues

N
ST

)
f
n
)

aromatic
amine, % phenol %)5‘4 A=E
285mmell A FEEE 54 ST Al
0-1mg/mLQ74] TE%E HghEol] =<l

g shel 2t gojo] we
3}01 Table 109 YeERY
, wﬂ%—% FE5(0.3280), 75% olgt
B(02785), ole-E FEE(0.2197)
Ao = Ho} -slALg]_H
stetE=o] Mgk, o

o my ~
o
b
rulru

1 o mlo ¥@ oo o

¢

o
o
i
£

o & FE59 Yo o=

¢

3) AzH=olE F

Carotenoids 3 &>
45onmelN FHE=ES A5}
519 3110),
£ Yehle ZHEE 4990mme] FH=
gate] 2 Fs FetelA itst &
golr gttt

450nm, 490nm 3}l 4] %%157} nj)-&-
e AOE EO} 7FEH =0l =
U Zdiede A9 e A ¥
AL —%7‘ QOWE}

k1
]
ol

o o
R
,
i
ffo
H AN g
oo
off o md

I A S Y

o
£
i

A e el 9 285,
450, 123l 490nmelly FHF A
Fig. 8o YAt 285nmellAe viehs

F%4

FZEo|, 450nm 121 490nmol|ME Z
BEXIEFESEY FBAE =4 YEsth
4) F¥=4 4 (Total phenolic subsrance)
o
A% e FEEH S0 F=
1PE ¢F B F HewY IFEY
3+FS Folin-Denis®HoE #4314

Table 11°] YERHATE A5 27 wg
& FEE 52028mg/100g olEHE FEE

FZ5 115.62mg/100g
X Fo=A =

151.11mg/100g, =
o= wg
o] ko)

e

E9ith
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HEAE HAME S Ml 2EH A1)
Table 8. Unit of amalyase in malt
= 0 F o
LAFR7E (2882 |3 HEE2H 4N | 55 | 6.5
obdetA] KA h*|  348.84 300.96 28728 | 319.77 | 26334 | 277.02
* ol gA] 97}l= Windisch-Kobach ©$](© WK)E ¥ A3}
Fig. 6. Unit of amalyase in malt
otHatx BHEF(HIH)
o
400
350 |
300 F [34884
B19.77,
288 i 30096 pg7 28 6334 b77 0
150 |
100 |
50
0 . . . . .
1MENI|E | 2282 | 3H|YESEE 4E|u 3 50| 65= =
NEY
= W o
Table 9. Extraction yields of Malt extracts by solvents
extraction yield(%, weight/weight)*
Sample MeOH EtOH 75%EtOH CHCL3 Water
Malt 18.31 3.31 12.46 2.11 50.11

*Twenty grams of malt were extracted with 500ml of solvents by sonicator for 4 hours. After filteration,

the filterates were concentrated by vacuum rotary evaporator and extraction yield was measured.

,57,



SOOI SASAATRAE K143 (1) (2004)

Fig. 7. Extraction yields of Malt extracts by solvents

(W/W)% 8 83 FEr8
60 50T
50
40
30 | 18.31
20 12.46
- 3.31 2.1
18 1 ——— 1 1 —— 1
MeOH EtOH 75%EtOH CHCL3 Water 20}

Table 10. Absorbance of Malt extracts by using various solvents at 285, 450, and

490nm
various solvents
absorbance* MeOH EtOH 75%EtOH CHCL3 Water
285nm 0.3280 0.2197 0.2785 0.1746 0.1844
450nm 0.0111 0.0190 0.0386 0.0590 0.0581
490nm 0.0012 0.0101 0.0330 0.0510 0.0499

*The absorbance was measured with 0.01% solution in methanol over an optic path of lem

Fig. 8. Absorbance of Malt extracts by using various solvents at 285, 450, and490nm

20 = d} X
£33
| 285nm O 450nm O 490nm |

04

03 | 0.2785

0.2197

0o | il 0.1844

N I_ﬁ

0

MeOH EtOH 75%EtOH CHCL3 Water

,58,




Table 11. Contents of total phenolics in
malt extracts by using various
solvents.

(unit : mg/100g)

extract solvents Total phenolics

Methanol 520.28
Ethanol 151.11
Water 115.62

5) DPPH AHr2}t]Z(free radical)Z7H ol
o3t QU|E FEE9 s 59

TR ol /M =U0E W

i
0
o
i
x
0%
40
0z

SIE0l Ztst (1)

2k8hAIQl Vatamin  C7}F RCso @ 1.9ug,
BHT(butylated hydroxy toluene) RCso : 3.4
g, a-Tocopherol RCsp : 5.2ug0l W8] WH

g we pE) s 34 249 24
g 2l sk

Mge F32o i85 Aut s
e FFY Ao FPHM Fu3
3y 7489 £ 5 37 A7t 59
59 ek yes) g Aol

6) Zviotv] =g (y-Aminobutyric acid,
GABA)

GABA(y-Aminobutyric acid)= Z 2

HA ol A

E3] FEuku
GABAE §13+ 2]F0]

-
NoT
N
N
>

o

et
O nE 2 o A s U o

Table 12. Antioxidant acivity of malt extracts on DPPH radical scavenging method.

Antioxidant acivity*(RC50 : ug)

extracts

MeOH Water

Malt

33.0 106.7

Control Antioxidant
Vatamin C
BHT

a-Tocopherol

1.9
3.4
52

*Amount required for 50% reduction of DPPH(0.04mM) after 30min.
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T L4l GABAS] oFH|SHEQl sz
£ GABAFE£A°] GABAa 9} GABAbLZ}
484 3l GABAa: &3, HlEl, 7wl
g E}o] 7FA heteromer©]| ™
GABAb< sub-unit pE 7}% monomer©]t}.
T84 GABAax 1 TF Fo diole
cannelS 7}A a1 itk

ol HUB|E Apgo] ERF Aol whA|H
KNS RE FAHoR FHo] Eolx
of AANHSOZEA GABA AIZFA Eol A
GABA7} WZdth WEE GABAT T8
Ao} Afstar A9 Fx WS dol

sub-unitE

2

U} 94 o] cannelo] E¥ dA o]0
AZHE FY4=m 1 49 Az S48

s
b
B>
Kl
Q

ABAS| 21797 &7} 1}
7} gsjn,

o
T
re iz
2
o
=

olgl 9Es I3githe Zlo] YW
Az} Wdel A GABAS S73A1R 7164
21F9] o] 8 =i Utk

B4 A3 264.3mg/100g2] B 49| y

o
-Aminobutyric acid, GABAE & 3}31,
QA7 Ax T T ol o3t A

oz F3grk

W o

1. —#B%

A5 IRHEE 7HAF 100g B
H 7.52~11.29%, 3% 1.69~2.11%, =T
A 1098~1221%, ZAY 1.65~551%%

UEbsal AT 7IE0IM 2eds) 24

e} ol o AlFel vlsl oA =3tk

2. FUIME(O[EHY HE) &
T2 gee Ca(Z) 57.72~73.43
mg/100g, Fe(H) 2.98~5.87 mg/100g, Cu
(7-2]) 0.11~0.23mg/100g, Mn("d7H 1.24~
2.27mg/100g, Zn(°}<d) 1.08~1.67 mg/100g,
O F Ca(Zg)ol 7 Bel dirE e
F714+ ot

'rél:

3. waElg

2132 fructose('F) 1.02~1.94g/100g,
Glucose((2=%) 4.63~7.17g/100g, Sucrose
(AF) 0.08~0.44g /100g, Maltose(™}o})
19.04~24.97g/100g2} 243 FF F 77
o 59 FPE A= Maltose (Ho}
el ko]l 7P =dtk T3 Fructose
(&), Glucose(EET), Maltose(H ol
T A FRY FFol dEAVIRAA =

1O
g

0k

4. &34 HEHIR 2M Z1}

Bl(thiamin) 0.11~1.42mg/100g, B2 (ribo-
flavin)  0.37~0.66mg/100g,
027~0.55 mg/100g, niacin 3.11~11.23
mg/100g, ascorbic acid Omg/100g, ©.= <
73 HIER T yolopil kel =t

nicotinamide

5. ollME EMZ
iR FFZ(Pb, Cd, Hg), EF=A
&, IFFAME T HAME ARSARE A

g A o)LL felRe] BE A%
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6. 242 M-(0[Z2tH 47}

A2 BAEQ ohdek WY A
263.34~348.842 AES7I29 & 97}
7F 7P =om A HA Ao s

TAE 8554 % =4

7. HE IS0l MalEN 2R S
An
D ARRR BAS 3% 48 B F2E

=2

we o mE @

(50.11%)0] FZ5&o] 714 Egom,
& FEE(1831%), 75%°EE FF
(12.46%), A et& FEE(3.31%), F=2X
FEEQ1U%)Y Foltk FREXE F

0] 7P ¥ FEFES YEIH:

2) 8= 374

AE A7E F2E g s =
g2 4HF 3}3EE(protein, aromatic
amine, % phenol F)Y ‘L= AHAEE
285mmollA FREE 4% Ay, ves
F25(03280), 75% olge F=E
(0.2785), olghE FEE021979 F8A

bEe Aoz mol ey BT @
s
=

HEAZ NS 9 MIEN0 B (1)

Ao A9 gREel YA g Row F

gz

Folin-Denis# ©.

Els FZE 520.28mg/
100g &S FFE 151.11mg/100g, & 5
ZE 115.62mg/100gC. & WErS FEEo|

N FAEARA Pl

iRy
o
T

o rlo

5) DPPH A2}t Z(free radical)4=7 ol
ot V|E FEEY W3 2

A71EY HEE FEEY tsgo
RCs : 33ugl.2 = YEWth & F55
oAM= 1067202 WEkE FEE
gHiksl a¥tHYg ta Wit WesE F
59 it a9 gR2FE ARESE 7
Z9] &xlgkA|el Vatamin C7} RCsy : 1.9
1g, BHT(butylated hydroxy toluene) RCsp :

3.4u8, a-Tocopherol RCso : 5.2ugol HI3]|
kst g EHe
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=3 5 ==
g v e

A5 &1 sk

6) Zrulolu] = H-" 2 Hy-Aminobutyric acid,

GABA)

24 A3} 264.3mg/100g] GABAS 3+
3tk ol @AWY GABAY o]
1.80mg/100g1D31 Aol H]EhA A7|El=
B2 49 GABAZF EfrEo] Aol
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wdolth
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