Check for
updates

1 ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
I Korean J. Food Preserv.

1 25(3), 337-343 (201&(3}

| https://doi.org/10.11002/kjfp.2018.25.3.337

&QEEE‘#EH’S%%%’E

The Korean Society of Food Preservation

Changes in the physicochemical characteristics and antioxidant activity
of barley during germination using different pre—-treatment methods

Ji—-Hye Park, Min-Jung Kang, Jae-Ran Kang, Jung-Hye Shin
Nambhae Garlic Research Institute, Nambhae 52430, Korea

Hxc| SHS =2olst Hef2] 2ot F ol=isty So R it 2y

O E B E R T E S

(M) ool 72

Abstract

In this study, we established the pre-treatment conditions that could increase the y-aminobutyric acid (GABA) content
during barley germination. In the process, three different barley samples were prepared, which differed in the
pre-treatedment processes. The specimens were stored at S0°C for 1 h after being kept in water at room temperature
for 4 h (HKW sample), kept in sufficient water for 4 h (KW sample), or left untreated (CO sample). After the
pre-treatment, the barely samples were germinated for 35 h. A sample was taken from each batch in 5-h intervals,
extracted with water, and physicochemical characteristics and radical scavenging activity were measured. As a result,
we found that the contents of phenolic compounds (18.02-30.63 mg/100 g) and flavonoids (1.87-4.63 mg/100 g)
were higher in HKW, showing similar trends. Also the GABA contents in the HKW and KW samples were higher
than that in the CO sample. Furthermore, the radical scavenging activities of DPPH and ABTS were the highest
in the HKW sample, having values in the ranges of 58.49-77.40% and 54.57-88.10%, respectively. All in all, we
found that in order to increase the antioxidative activity and GABA content of the barley samples, it would be
suitable to pre-treatment the specimens after the post-immersion heat treatment. In addition, pre-treating the KW
samples is appropriate only after immersion time. Lastly, the optimum germination time of the batches was found

to be 20-25 h.
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Fig. 1. Total phenolic compounds contents of barely with different
pre-treatment method and germination time.

All values are meantSD (n=3).

HKW, stored at 50°C for 1 h after keep in water for 4 h at room temperature before

germination; KW, keep in water for 4 h at room temperature before germination; CO,

control, not pre-treated.

"Means with different superscripts within the same pre-treatment method are significantly
different (p<0.05) by Duncan’s multiple range test.

AMeans with different superscripts within the same germination time are significantly
different (p<0.05) by Duncan’s multiple range test.
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Fig. 2. Total flavonoids contents of barely with different
pre-treatment method and germination time.

All values are meantSD (n=3).

HKW, stored at 50°C for 1 h after keep in water for 4 h at room temperature before

germination; KW, keep in water for 4 h at room temperature before germination; CO,

control, not pre-treated.

"Means with different superscripts within the same pre-treatment method are significantly
different (p<0.05) by Duncan’s multiple range test.

AMeans with different superscripts within the same germination time are significantly
different (p<0.05) by Duncan’s multiple range test.

2o} AjzZtoll m2 GABA &zteist

AA T 2213} Polr7hd K| GABA EFg 4%
A} Table 33} o] BE A|5ojlA] Wolr|zke] 7
o] ghko] Frkshe AdE Holohrl oAl skl
o, AAe] 23 wre} 1 A3 tha Adelsiiith 5,
Helol] &5 53] FFAIZ £ 50Tl 1M7E B3t G4
2] 3t He]E AMS-gF HKW Al 59] 79 o} 2541 717H4]
GABASQ] a2k Z71ako] 22.25 mg/100 gO & & 132
HQl & FHasiith. dAelE A A &2 11xH Co
AlRe] S 3714 AR F GABAS] &efo] 71 wgkor,
dho} 30A]7ko]| 12.31 mg/100 gC &2 H ks Hel & 1
greFo] ohA] ZHastaith BRA gk A £ dopal
KW A|5.9] 7-$-% o} 3041710] 16.15 mg/100 go. 2 #11
#= B o|F 1 Feko] v rasiiith

Table 3. GABA contents of barely with different pre-treatment
method and germination time

(mg/100 g)
Germination time Pre-treatment method”

M HKW KW co

0 12,480,697 5.45£1.20 1.7240.34
5 13.87+1.44% 7.89+0.53% 431£1.03"
10 15.3240.53%¢ 10.71£2.30® 8.84+1.55%
15 17.77+0.72%¢ 11334040 9244122
20 19.55+0.24% 12.0241.55® 10.55+0.49°*
25 22.25+0.20° 14.44+0.53%® 10.900.01%*
30 17.78+1.44%8 16.15+1.11% 12.31+1.92
35 16.5142.08° 15.01£1.05% 11.5240.34%

DHKW, stored at 50°C for 1 h after keep in water for 4 h at room temperature
before germination; KW, keep in water for 4 h at room temperature before germination;
CO, control, not pre-treated.

PAll values are meantSD (n=3).

¥Means with different superscripts within the same pre-treatment method are
significantly different (p<0.05) by Duncan’s multiple range test.

9 Means with different superscripts within the same germination time are significantly
different (p<0.05) by Duncan’s multiple range test.
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-swq—g]. gl-/ﬂ S DPPH ¥ 21 ABTS ?4-1:]% /\ﬂ pﬂ—xé 2 %*H
Nl %iﬂr% ZY7} Table 4 3 59 2t} o} A A 5ES
DPPH &2 &84 S(Table 4) 64.72-68.72% % A4
A ezt filont Wol 5A 7 EAdo] FA3] A}
o 5248-5849% = 717 wkoytiz) thA] wrol A 7to] Ax)st
of e} FzH o7 Fido] F7tskith HKW= 204 1H}
2541 7F ol Algo| A Zh2 73.72% %} 77.40% % F A=
7re] frefab glo] &4dol 7Y E%kal, KW Al5= 25418
ol Al 71 &do] =Skt

Table 4. DPPH radical scavenging activity of barely with different
pre-treatment method and germination time

(%)

Germination time Pre-treatment method”

(h) HKW KW co

0 66.44£2.6879) g4 700 70 68.72£2.21%
5 58.49+1.49° 52.48+1.08" 5256+1.574
10 60.330.95™* 57624225 56.98+2.28"
15 6421346%8  61.32£2.90%8 57514218
20 73724242 70.27+3.66° 62.50+2.72
25 77.40£0.50® 75782178 65.0211.44°%4
30 62.472.74%A 69.14+3 848 62.75£2.39
35 67.4021.614® 719143.16™® 65.45£2.50

YHKW, stored at 50°C for 1 h after keep in water for 4 h at room temperature
before germination; KW, keep in water for 4 h at room temperature before germination;
CO, control, not pre-treated.

PAll values are mean+SD (n=3).

%Means with different superscripts within the same pre-treatment method are
significantly different (p<0.05) by Duncan’s multiple range test.

9 Means with different superscripts within the same germination time are significantly
different (p<0.05) by Duncan’s multiple range test.
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Table 5. ABTS radical scavenging activity of barely with different
pre-treatment method and germination time

(%)
Germination time Pre-treatment method”

() HKW KW o

0 88.10£0.137B9 857241 76" 87.46£0.29™8
5 54.57+0.70°3 46.28+2.04 58.1540.59°
10 68.72£0.29 51.18:1,00" 58.20£0.80°
15 6631049 5257148 60.97£0.71"
20 64.36:0.58% 58.400.42%4 63.67£1.03%
25 71762074 71.5420.89% 70.97£0.51
30 80.25£0.83% 76.36+0.932 71.400.784
35 60.26+1.32" 74.37£1.00° 65.46£1.22%

YHKW, stored at 50°C for 1 h after keep in water for 4 h at room temperature
before germination; KW, keep in water for 4 h at room temperature before germination,
CO, control, not pre-treated.

PAll values are meantSD (n=3).

JMMeans with different superscripts within the same pre-treatment method are
significantly different (p<0.05) by Duncan’s multiple range test.

9"Means with different superscripts within the same germination time are significantly
different (p<0.05) by Duncan’s multiple range test.

e %
Axg] Whgo] WolHele] GABAS 4107 3 284
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A2 A E)gk Al SHKW)SF Be]7t 93] o 7=
= 3lo] 4A1ZE B2t AN AlBEKW) 2 AA R E AR
] e NEZHCO)L.2 T-Eato] 354 7171A] dloba] 7™
A SAIE P02 AR E FH kit Helr| 3t B3 HKE
N B4 ZF #H53}HE(18.02-30.63 mg/100 @) Se}E -
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] =(1.87-4.63 mg/100 g)°] Fo] BF Al gl Hla =X,
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