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Quality Characteristic of Saccharified Materials Manufactured from
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Abstract Germination conditions were evaluated to obtain barley containing a high content of gamma-aminobutyric acid
(GABA), and quality characteristics of saccharified materials manufactured using germinated barley were investigated.
Water absorption content of barley increased but pH of the steeping solution decreased with increasing steeping time at
all steeping temperatures. The changes in water absorption content and pH were highest at a steeping temperature of 25°C.
The highest GABA content was obtained at a steeping condition of 25°C for 20 h. The highest GABA content was
obtained for a germination condition of 5°C for 36 h after steeping, resulting in an increase of 7.4 times more GABA
contents than that in raw material. The pH of saccarified materials decreased but titratable acidity, amino type nitrogen
content, and ammonia type nitrogen content increased during the saccharification period. GABA content of saccarified
materials increased with increasing saccharification period, resulting in the highest GABA content from saccarified

materials containing germinated barley.
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Table 1. Mixing ratio of saccharified materials for kochujang

Mixing ratio (%)
Wheat powder 25.92
) . Starch sources 2541
(Glutinous rice, barley, germination barley)
Wheat 5.98
Salt 11.52
A. oryzae 0.07
Water 31.10

sieve(aperture 3.35 mm)E A @t A2 FUst RE]E ARSI
ot &R AAEe FulntE A Fdste] AR, d
2 F=2 EHlo](F)(Sunchang, Korea)ollA A3l A-8-31%
ot @3l Enfo|(F)e] 3 a5 Alxzzle| wet 27°C
oA 15U7F F3telsion, WigH]= Table 13} 2ot

3 o wob =Y
F 400 mLS E35HE beakerol] W] 64 ¢S ¥

Zhzb O 2E(5, 15, 25°0)°A 24A17 ST Wl
sieve(20 cmx20 cm)ol] moist cottonS 23 33 WIS 9HA 72
o} Z}z} ThE (5, 15, 25°C)ellA 72X17F ol ATh =3 2
WolAlZl Bl FFAZR60°C, 24 h)sl2L roll mill(Single type
stainless roller, Shinpoong Eng. Ltd, Gwangju, Gyeonggi,
Korea)Z 53] A|&3}3t}.

SEIO WE S Wa 2N

FATFE AA L FAE FG3Ath 7 F TASIES
o] g3ty FEFTFES AEIFAY, FHENY pHE pH
meter(Orion Model 420A+, Thermo Orion, USA)Z =73}t
T3 Becker®] AP Q7YM-Mk <t "?)S o83t FEF
TEERTFR)E AU 714 M £ & F79 ST
(g H,0/g dry matter), My 27| F25%H (g H,0/g dry mat-
ter), t= = A17Hmin)°] .

GABA g2 Zhang 59] WR(28)S ol&dfe] njaor =
ATh =, Eppendorf tubeo] Al&E 0.1g2 #3 % methanol
400 pLE 7Ftal B2F2(75°C)ll A 8] AIAIZ T 7]
70 mM LaCl, 1 mL:& 7F8le] k(10 min)dt § H42](15,000xg,
15 min)dte] A5 700 uL= 0.1 M KOH 160 uLE w2 Yol&
eppendorf tubedl] F ek &, WRESE min)dkal A4E2](15,000xg, 10
min)3FI ek A5 550 L= A2 Eppendorf tubeell 3led 0.5
M K,P,0, 200uL, 4mM NADP 150 puL, GABase(2 unit/l mL)
50pLe 2z £ 3 UV spectrophotometer(UV-1650PC, Shi-
madzu Co., Kyoto, Japan)E ©]8-3}] 340 nmellX S3=5 &7
3I2L 20 mM o-KG(Ketoglutaric acid sodium salt) 50 uLE & 7}sk
o AoA 1A17F WX T 340mmollH FHEE S 3]
GABATHS T34t} olu] ZFEZZE GABA(y-aminobutryric
acid, 99%, SIGMAYS AR&-38lo] ¥E=/1S 733l
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pH & &z =X
pHE A& 588 57 45mLE 3]4]5te] A 2ox 271

% pH meterE ©]&3t] S35, 0.1N NaOHZE pH 83714
A4l =g T,

OlO|:=Ej &EA % fmLjotef A X

obulicE] H4E FormolHo® S5tk A8 2g8 47
flaskell #std SFF 100mLS H7IslaL (A17F wHkek o 0.1
N NaOH&9 o2 HAslo] pH 84Z 3t} o7]o]| £4 formalin
20mLS 7}8kal ThA] 0.1 N NaOH®N O = pH 8471 & wj71A]
24 et

URUole] AiE opvxE] A4 FAZ FUI AR 0.1
mLE& # 38| phenol-hypochloride WHg-o 23t A&A(FH+
1,000 mLol| phenol 10 g3} sodium nitroprusside dihydrate 0.05g
o] £d &)} BEAGHS 1,000 mLol] Na,HPO,12H,0 9¢g,
NaOH 6g, 283 NaOCl 10mLe] &3+ &) 242} 2 mLA
ol W AIZTH37°C, 20 min). 630 nmellA] ®¥kgle] T3S
AL, =4S (NH),S0,5 AH8-sto] 233l
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z= £ Rele FEEFES Fig 1A} 2t} 1
o] FEFFEL RnE A 25 FAMA $£3 A7ko] Aet
TE Z7RINAL, T2 2355 FESTER 35.02%(5°C),
46.69%(15°C) 2 59.8525°C)% EoHHt}. ol9} & Axe wi
o F3 24x7F 7HA] FEFTFEC] TR 3 25Ut =
STE FEELS(5°C 38%, 15°C 43%, 35°C 51%)°] A Jet
W Chung S(14)°] 2o} X818t 3 2= AEs 1
g9 FEFFEEAAFEK)E 5°ColA 0.0079 min?, 15°ColA
0.0104 min™"2, 25°CellA] 0.0124 min 22 &L o|EA 0] & Ao
2 YETHTable 2).

1y #3244 wE 53 899 pH Wshk= Fig. 1B 7
th BE $3 &5 Z4A 3 AlZte] Al w38
Ao] pHE #A3H, FHE/ E57E FH8d pHrt
ol 2427 A3 F 5Co) A 635, 15°Col A 5.89, 25°CelA]
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GABA A4S 93 & $32AS pH 558 R1s 13T
o, o]} 7+& 3 Fe] pH #HAE GABA A4 9% &
Aoz FAFA.

Bele] FHLE(5-25°C) 2 F3AIZH0-24 hydll w2 GABA
$HF Wshe= Fig 29 2tk 73 2% 25°C] 74 2.12 mg/100
el 3 Alzke] Zstell we) Ald: Zvisle] 2007F F GABA
gHgo] 11.90mg/100 g0 2 714 A F7leislen, 5°cs} 15°C
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Fig. 1. Water absorption content and pH of steeping solution during steeping at different temperatures and times (A: water absorption

content, B: pH of steeping solution).

Table 2. Water absorption rate constant of barley steeped in
water

Temperatures (°C) K, (min™'?)
5 0.0079+0.0005"c?
15 0.0104=+0.0006b
25 0.0124+0.0006a

YValues are mean=SD (n=3)
DValues with different superscript within the same columns are
significantly different at 5% level by Duncan’s multiple test (p<0.05)
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Fig. 2. Changes in GABA contents of barley at different steeping
temperatures and times.
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Fig. 3. Changes in GABA contents of barley at different
germination temperatures and times.
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Fig. 4. Changes in pH and titratable acidity of saccharified materials on various starch sources (A: pH, B: titratable acidity).
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Fig. 5. Changes in amino-type nitrogen content and ammonia-type nitrogen content of saccharified materials on various starch sources

(A: amino-type nitrogen content, B: ammonia-type nitrogen content).
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Fig. 6. Changes in GABA contents of saccharified materials on
various starch sources.
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