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Effect of Conversion Rate of <Aminobutyric Acid (GABA)
by Yogurt Fermentation with Addition of Nanoparticle Winter
Mushroom and Hydroponic Ginseng
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Mushroom Science Division, National Institute of Horticultural and Herbal Science, RDA, Eumseong 369-873, Korea

ABSTRACT: pAminobutyric acid (GABA) is basically neurotrasmitter produced by the decarboxylation of L-glutamic acid
catalyzed by glutamic acid decarboxylase (GAD), which was known to convert monosodium glutamate (MSG) to GABA. To
investigate enhancement of reversion rate of GABA, the yogurt fermentation with addition of nanoparticle winter mushroom and
hydroponic ginseng was used. The conversion rate was revealed to nanoparticle winter mushroom and hydroponic ginseng
fermenter (88%) > winter mushroom fermenter (52%) > nanoparticle winter mushroom fermenter (44%). The results showed
that nanoparticle winter mushroom and hydroponic ginseng supplemented substrates for enhancement of GABA may be used

more effectively as one of potential sources of functional foods.
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A F83 AL = 2 2ol s AAFHolY
AARM ARGl A= AR dHA Utk(Mody et dl.,

1994; Abe et al., 1995). ©] 2lol= o|=2hg-, 3¢-252
J [e]

&, SRS 5o a3st gEo] AT EES 2
Aol Ao, FF 43} B HEF A5 oF
o7 5E59 I} (Krogsgaard-Larsen, 1989; Leventhal
et al., 2003).

GABAT 75 ofAl, #4, &, T Tl g8 FxH
RO AR 2 o] wof A 2e-S YERY
E 5EE d7] dEH(Mody ef al., 1994). o|2]3gF o]
2 FH GABAY] S =91 2 F A9 o] ghiks)
o] Fo|R| 3L Ut} FHZolle FAv]e FIEA A5}
GABA®9] g3 =91 4% (Oh and Choi, 2000)°]1} 2}
A4S 7] HEsl] GABAY FHES ¥ 7MIER}, 1
RAES o]&3lY GABAE 738t A% AxZHOZA F
A, St B3R 55 o83 AFEINEe] o]FoA
A tH(Komatsuzaki et al., 2005; Yang et al., 2008; Yoko-
yama et al., 2002). §AREL 2= dgaricus®] dA IV
AHAA e o7k Zlo] ®BAalEo] =t pH Aol 40°C
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ool Fare ot AHIE sPH oA A=
GABAd= 2ol <l Al 7} F=th. 3 GABAR
H3lg go| vt}

§H, 13k A BT YES ZAR st 2 =
Soll thgk Q123 AZ|7F vl =& ofAjoltt. 13k Wi AF
Z (saponin)®] TFHFE 4-10% T2 LHA AL, A
Zde] 3H, 6¥ Bael A% gAY FR, 94, 7
of wt &Rk, BRI, wshA] F thde Az
ol b= A2 4eA Ut

o] MAlLe A ERFOEA] frhu] AR FF
ElflAto] FHSIH o] FAAE o] &3 wauFol
AP 9 A5t A4 A a3t vk BaEw (F
5, 2004), T 28 B k8wl Hls] GABAS]
o] 72.17 mg/100 g DW(Dry weight)Z A 2 =& 3
< e 2 Aok B7 Avk(Kim er al., 2001). B3
oAl Yol WAleH= GADS] GABA 439 HA 3=
At pHEA 9 =z #ek AFrh BAElo
(Shirasaka et al., 2011).
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H Ao AH8¥ GABA 28 QTEEE A|%87] 9
3l Azl Fjsl= NARS] 82 E 1570E 50 mL conical
tubell ZHz} 50 mIA Hol ¥41E-2] (4°C, 1 hr, 4,000 rpm)
st 7Rk pellets §F tubeo] Eof ikt &AL
THE T ©] FFd - 1200 mlE Yo FILF 4
G A S Az T

IFE2 GABAS T3t Ha QT 2EE A|Z237] ¢
3 solEke] k=] 9 AR Aol w2 GABA
Agel ztolE gRlstaat sttt AelF2= - Ak
¥ 100 miol] #Jo]ET 10 g, MSG 1 g, pyridoxal 0.5 g
< 23 F Ejtete] whE ol A, S Ak
100 miol] o= o] 2 LS AIEY (FluidizedBed
Jet Mill, CGS10, NETZSCH/ Germany)Z ©|-&3}o] 1h=
22 Biste] Ha 274 10 ume] BEE 23] 10 g,
MSG 1 g, pyridoxal 0.5 g& ¥ & &E3}ste] vHE o]
e A2, $f 2 100 mlo)] BojuieR e 5o
Ol 59 MSG 1 g, pyridoxal 0.5 g& ¥ 2 &3
sto] THE FoluhliHtd At E A2S T 164
7HEt Ayl IET) ((F)BAAA)E EE AT
AY 2L 2A F FARFY 100 mIE B2 A2+

£ 1617k HE ko] ARGl

T © he] Aot e 28 87 EE
dapA ol 2t 7} SRS 10 mldl] Yol FE3 v
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syringe filter (0.45 um, 25 mm, PVDF membrane)Z <
Itk AHFE A N2l GABAS] a8 Felsty] 9
§F tx oz ol EHa QMRS SRl ¥l =
o] 1%7} A Ak & syringe filter (0.45 um, 25 mm,
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TLC BHEY

GABA®S] AAHS gRlslr] flaf #AA s iz,
GABA % MSG 1% 3£7H-& Merck TLC silica gel 60
Fysoll 3 u® HAe & o2 st Rl o]
uf] AR5 8 e] AL n-butanol : acetic acid : water =
5:2:22 E3Iste] ARSI TH(Yoon, 2011). 1% ninhy-
dring 2=2xgo] g &, IS 7lste] HAEigIT)

HPLC B34

YR QTEES] GABAE A% EAsl] flsto] &4
AEE AccqTag Reagents AME-3ted &3 f=As) A7)
¥ HPLCE col&sto] S48t AHE HPLCE
WatersAl2] Waters 515 HPLC pump, Waters 717Plus
Auto-sampler, Waters Pump Control Module, Waters 2475
Fluorescent detectorg  ©]-&3%T}t.  Column  Accq-
Tag column(3.9 x 150 mm, Waters)S ARE-3}10H, o]&
Je ASTE 10% AccqTag Eluent A €9, BE&r 2
60% acetonitrile 8-S gradient modeZ 1 ml/minS.&
S8}, Injection volumne 10 pl& FY3L UV
detector (4=249 nm, 36°C)E AM&-3ste] HZE3HATH(Jhune
et al., 2012).
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GABA ‘4 glol

54 AFEY, s2HY, =23 ZH, GABA
o 72 AAHY =42 Ao Fa3 94Ts v
A A Tt et GABAY AAS F7] 98 2a o
TEE] M7kl FAh. T3 o] HAl ] GAD| &4
< I 3l w2z wol ol&HE A HHE
¢l Momosodium glutamate (MSG)E <¢19]% o2 )5}
o MSG9] GABAZS] H3HS gIstct. oAl
of EA|5= GABA ¥ & QT EES GABA A4S
glslr] flall TLCEAS AAg A3 Fig. 13 2ol &
© AEFelA GABAS A48E 1T 4 ATk AF
ANE= AHEE o] ZA WHellM® 2F7ke] MSG2H GABA
7} #2150tk (Fig 1.(B)). ©]+= Kim et al. (2001) o)
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Fig. 1. Production of GABA by TLC analysis. (A) Hydroponic
ginseng, (B) Winter mushroom, (C) Yakurt, (D) Particle
winter mushroom fermenter, (E) Nanoparticle winter mush-
room fermenter, (F) Nanoparticle winter mushroom and
hydroponic ginseng fermenter, (G) L-glutamic acid, (H) »
aminobutyric acid.

WAl W GABAZF EAlgth=s Hareh IX|Pch(Kim et
al, 2001). 202X F FAkte] A9e &we]

MSG$F GABA7L Sthe A2 2 YElsth(Fig 1.(C)). 5
3], GABAS] S £xIA717] 918 = A4k A
g AgFelAe oE ATl Hla]l dAT MSGE
GABA=9] 7 gho] gR1= S th(Fig 1.(H)).
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oliate] kA 7] 9 QAR A 2ld w2 GABA
o] MAL el 9d HPLCEAS 33l th. HPLC
14 A3} Fig. 20049} e A2rtEadS A4S = 3
ATk MSGE GABAZS] H3E2 Fig. 3o YepT).
1%2] MSGH# &l W2 GABA A Btz H3
&2 ARt 2 A 7} 7; soltE wE o] 52.04%,
o g Whg o] 44.04% 28] 3 Fo|upmel A
g o] 87.46%T}. ol TLCEA A s} HA3HA =
O R g oA 2] GABATSHE o] 7MY =&
Aoz Yepsth. wetA GABA H3HE2 oIt
ok wtg ot > ol whg gt > o wa s
o2 Yehgth. olglg Ad= WolwAe] GADS]
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e At
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Fig. 2. Production of GABA by liquid chromatogram. (a) L-Glutamic acid(MSG), (b) jAminobutyric acid(GABA), (c)
Hydroponic ginseng, (d) Winter mushroom, (e) Yakurt, (f) Particle winter mushroom fermenter, (g) Nanoparticle winter
mushroom fermenter, (h) Nanoparticle winter mushroom and hydroponic ginseng fermenter.
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Fig. 3. Effect of conversion into GABA with treatment of
Nanoparticle winter mushroom and hydroponic ginseng. (a)
Particle winter mushroom fermenter, (b) Nanoparticle winter
mushroom fermenter, (c) Nanoparticle winter mushroom
and hydroponic ginseng fermenter.
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