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Abstract

¥-Aminobutyric acid (GABA) was produced by the sequential fermentation of the fruit extract of Pyrus ussuriensis
Maximowicz (PFE) with two strains of lactic acid bacteria. The soluble solid content of the PFE was 5.25 °Brix
and it also displayed a high potassium content of 127.6 mg/100 g. The first lactic acid fermentation of PFE was
performed with Leuconostoc citreum S5 at 25°C for 2 days. Subsequently, the second lactic acid fermentation was
caried out with the first fermented PFE fortified with 3% monosodium 1-glutamate (MSG) by Lacobacillus plantarum
EJ2014 at 30°C for 5 days. During the first fermentation, the pH of the PFE medium decreased from 4.42 to
4.19 and the acidity increased from 0.28% to 1.03%. After the second fermentation, pH was 4.64 and acidity
was 1.23%. The viable cell counts of Lc. citreum S5 and L. plantarum EJ2014 were 7.94 log CFU/mL and 9.18
log CFU/mL, respectively. The amount of the reducing sugar in PFE increased during the first fermentation period
and was nearly consumed during the 2™ fermentation. Notably, MSG was successfully converted into 1.78% of
GABA during the second fermentation. In conclusion, high yield for production of GABA was achieved by a
novel mixed fermentation of lactic acid bacteria, which highlights PFE as a functional food material.
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TS0l Haxo] Stk oo ¥HH AFEE HA e
Z Akt Lacotobacillus sp.©l 2]+ GABA A2H10), 7HHS
FE2E9 Ziht HE S 53 GABA K11, o] 2
1akgtol] 23k GABA AJ4k(12) 5] S

SHH, SR Pyrus spp) = A0 el Sk HP
o= 1 due 288y ofye} RIzkeko 2 Jdg| AL
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CH;CN), €7 B(60% CH:CN, 0.015% EDTA)S 5= 74|
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Ho|=E 50% EOHAA 718 =4 23 HActy Bu
sttt o] & Az bEn] A A FEES BAS 2
Ao} vHlwglg wf, AhEue ZejdE Y FeE e
ot e SHE AYHT v =2 o2 YEyTh

71 78] A4 A, ZFel 1276 mg100 g = 71
S FES JEon, Lim 562 ZE] 477}
UEF &5 Adle] 227 Jvka Bk vf glvh ohee
2 9] 852 mg/100 g, 2% 5.11 mg/100 g, vF1u| % 4.78
mg/100 g, ZF 3.51 mg/100 g, 2 0.23 mg/100 g, &3t
0.05 mg/100 g To 2 i3t de= A st

Table 1. Proximate composition of PFE

Items Value

pH 4.50

Acidity (%) 0.28
Reducing sugar (%) 143
Soluble content (*Brix) 525
Polyphenol (ug/mL) 400.41
Flavonoid (ug/mL) 29.50

Table 2. Mineral contents of PFE

Items Content (mg/100 g)
Potassium 127.62
Phosphorus 8.52

Sodium 5.11
Magnesium 4.78

Calcium 351

Ferrum 0.23
Manganese 0.05
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L. plantarum EJ2014 @ Z4F AR oA JIHA TR
glucose 0-2%, yeast extract 1%, GABAS] 152 MSG
3% FHe T 7970 FaE Y3 S u TLCE B3l
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LE7F s = 5 pH7L oA o= Frksle] 23F R
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7] ] Ao R AlgE AT

PFEQ] %7] A=+ 717} 0.26, 028% = UElstow, 13}
LE7F K whet Ato] Ao 242t 0.73, 1.03%E
Yehdt}h. 1 F 23 B8 19 2}l sucrose 0% 2712
A5 oAl A = F WgtE JERR| gske 24k
g 7Y Aol 043% 5 UERHATE WY sucrose 5%
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Fig. 1. TLC analysis of GABA in PFE fermented by L. plantarum EJ2014.
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0 1 2 0 1 3 s 7 Em L
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o
(B) : %ﬂ o |
=it
2.5 EE
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== 8 7
=R
2 r § =
=2
3|
1.5
g 6 L
£, 0 1 3 s 7
3 Fermentation time (days)
Fig. 3. Viable cell count of the PFE co-fermented by Lc. citreum
s T S5 and L. plantarum EJ2014. (A) Le. citreum S5, (B) L. plantarum
EJ2014.
0

Each value is a mean+SD (n=3). Different letters in the same condition mean significant
difference by Duncan’s multiple range test (p<0.05).

0 1 2 0 1 3 S 7
1°* fermentation 2nd fermentation
Fermentation time (days)

Fig. 2. Change in pH acidity of PFE co-fermented by Lc. citreum
S5 and L. plantarum EJ2014. (A) pH, (B) Acidity.

Each value is a meantSD (n=3). Different letters in the same condition mean significant
difference by Duncan’s multiple range test (p<0.05).

12} ZAak g o) o] 83t Lo citreum S52] AT 7.59
log CFU/mLO| A 12} 28 2% Aol Z}7} 8.75, 8.87 log
CFUmLE S7}stgit). ol § 221 &7} 2= wA d
7h AnbA o & gHasstod, 221 WE 7Y Aol 8.48, 7.79 log
CFUmLZE Jebsth 221 W& Al L plantarum E12014 23
E 93l 7.46 log CFU/mLE %311 2.H, sucrose 0, 5%

T 21 25 220 ¥E 5Y Aol 9.07, 9.18 log CFU/mLE . . : =
=713k T 2z vty 79 Ao u|n)EHA A D}(Fig. Fig. 4. Comparison of Lc. citreum S5 and L. plantarum EJ2014.
(A) Le citreum S5, (B) L. plantarum EJ2014
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o] A% 28 1Y 2ol 1.71%2 Z718IAEH, ol Leedt
Park(29)2] A2} X Leuconostoc sp.©l 23] sucrose”}
glucose®} fructose® F3llEl Az o] v|EAY &<
sucrose”} &3l = WA SHAAH DRI glucose$} fructose= %
ShE 7] ] Ao m Attt 1 HE 2 A
1.40% % 7HAastsl o 23 g 3Y 271A] 029% 2 72
Ao 2 7HAaslthFg. 5). 12k Havt 2= B 3
Fo] frasteE AL AdE glucose?} fructose”t ZH7}
dextran, mannitol = 4, A H30) HUA7] W2 A=
et ek 22 wavt dE = Bt Sddo] A
St A2 L plantarum EJ201401 2]&] gklgdo] 22159
7] W29l Aoz HAFel om, o]= Song¥} Park(31)2]
AFA e} AR

Sucrose concentration (%) {10 —-5

a

=
[}
T

-
T

Reducing sugar (%)

=
th
T

15t fermentation 2nd fermentation
Fermentation time (days)

Fig. 5. Change in reducing sugar content of PFE co-fermented by
Le. citreum S5 and L. plantarum EJ2014.

Each value is a meantSD (n=3). Different letters in the same condition mean significant
difference by Duncan’s multiple range test (p<0.05).
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GABA 445 3 MSG 2%s

%27] sucrose Fxol 2 R4k &3 HE 29 MSG
2713 GABA A4+ ¥lwal7] 9184 TLC plates ©]-8-3}
o] #13l A=} sucrose 0% ZAoNA 231 TE 79 =}l
MSG7} ZHEshe A2 E1sith W sucrose 5% 2271
745221 2E 5 Ao AL E MSGZF AAEHE A
gl sl thFig. 6). WA sucrose 5% S A 7Fske] 23F W
85 597 JdPsl= Flo] GABA Atel oAl HA =
olgta AT o] & HE V| W UG A
3} A3} v w3 E i, sucrose 0% Z=71 A sucrose 5%
z2213 g 22k HE 27 Ao EAlSHA] FUd ST
FHeFo]l MSG 42713 GABA A4l 432 7137] W&]
Aoz AHUT weby 7] SdFe] == MSGR
Bl GABAE A Wl w5 83 WFE A8y
ZoZ g, o]z IEA o] £ A5 A A
shA| ol GADE A E4o] "ol o2 Qe GABA
Aatoll dgks 71 A the AFEIGB) 0k AR Bk U
ER ATt

HAzAC R IH sucrose 5% F719] 23 vHE 5
2} sample®] glutamate?} GABA &S HPLCE o] §-3}¢]
B8 A3} 7501 mg/100 g glutamate’} Z+E3}aL,
1780.77 mg/100 g2] GABA7} A€ AL Folagitt
(Table 3).

Table 3. HPLC analysis of GABA in PFE co-fermented by Lc.
citreun S5 and L. plantarum EJ2014

Content (mg/100 g)
75.01
1780.77

Glutamate
GABA

<]
9 GABAS 448 & glglom, ot 4 gow
2851 ek e US| 8T Y

11

-

e
o
(L
4
%0,
vl
ko

%2 dilution

900
1is

MSG GABA Sucose 0%

Sucose 5%

Fig. 6. TLC analysis of GABA in PFE cofermented by Lc. citreum S5 and L. plantarum EJ2014.
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