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Utilization of Fermented Barley Extract Derived from a By-Product
of Barley Shochu for a Microbial Medium —Note—

Yoshifumi Furuta'®, Naruyuki Maruoka', Akihiro Nakamura', Toshiro Omori!, and Kenji
Sonomoto?? (Research Laboratory, Sanwa Shurui, Co. Ltd., 2231-1 Yamamoto, Usa, Oita 879-0495 1,
Department of Bioscience and Biotechnology, Faculty of Agriculture, Graduate School %, Department of
Functional Metabolic Design, Bio-Architecture Center®, Kyushu University, 6-10-1 Hakozaki, Higashi-ku,
Fukuoka 812-8581) Seibutsu-kogaku: 87, 16-19, 2009.

Fermented barley extract (FBE) obtained from a barley shochu by-product (shochu kasu) was evaluated
as a nitrogen source for a medium of Lactobacillus fermentum NBRC 3071, Lactococcus lactis subsp. lactis
ATCC 11454, Enterococcus faecalis NCIMB 8275, and Bifidobacterium longum JCM 1217%, by comparing it
with a nutritionally rich laboratory-use nitrogen source (yeast extract, polypeptone, casein, and meat
extract) in the basal medium at the same level of total nitrogen (TN). The FBE medium yielded higher
rates and maxima of cell growth of L. fermentum NBRC 3071 and B. longum JCM 1217" than the basal
medium. On the other hand, the FBE medium yielded slightly lower rates of cell growth of L. lactis subsp.
lactis ATCC 11454 and E. faecalis NCIMB 8275 than the basal medium. However, despite the inhibitory
effect in the initial phase, the final cell growth level in the FBE medium was the same as that in the basal
medium.
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WORBEEM L E LKL AIEEEAEmESNTY
2\, FBEITIFEELGFERE S E LTX N7 H (73
SRR TF Ri2E) DI 45% (w/dry weight) , HE¥HE
(BREA ) IHEZR E) H%937% (w/dry weight) FRE S
FNTVDY. LA Lo EIcOnTIE, FilY I
THE L7k 51, FBEIRTX / — VREHADRIK CTH
DO EACTREAFEEIIIZ LA LG EN TR
W, ZZTARTIE, ERXFBERICEREICEINIER
B (XN 8) ITERL, EEICE I EREE
FLWEZER (TN) =D FBE THEIRL 72554 DR )
il D\ CREM 217 - 72.
KRR DF I 2 KE B AR K 5 7 — ¥ 28,
HOOHE (12,000 x g, 10 min) (< & O BERE, BIBEE(R, ik
MEZEDOTNEEM 2R BRE, BELR LERTDH D
FBE Z2{37:. ¥t e L TR T 2RO FBED =% 257D
RE (Brix) (ZOWTEEHTET (Atago PAL-1) 2 H W
THEL 72, HRHDOTNIZ OV TIERSHTEH (LECO
2w /N FP-2000%!) 2 H»THlE L 7.
SEEKIZIE, FLEBEE & L T Lactobacillus fermentum
NBRC 3071, Lactococcus lactis subsp. lactis ATCC 11454
B & U“Enlerococcusfaecalis NCIMB 8275 D 3Kk 7%, ¥ 7 «
X AW & L T Bifidobacterium longum JCM 12177 2 H L
7o, REEE & pH %, L. fermentum NBRC 3071 (DWW
TIE37°C « pH 6.01T, E. faecalis NCIMB 827522\ T
(& 37°C « pH 7.01Z, L. lactis subsp. lactis ATCC 11454 (T
DWTIZ30°C * pH 6.0 ITHBL OOFEES ¥ — (215
FETERE, BEHbaR 0 A A& 1200 mD) 2 L7 (250
rpm) K5 24T 5 72, B. longum JCM 1217712 DWW T I3RS
HOWF pH % 7.0 [THHEL, 37°C THXA ANy 7N
TO=MT7 77X B00ml A7 7 X3, REHIER D AA
i 100 ml) ZHWFEREZEBL 7. BHEDOWY
BB AE S (Dry cell weight) ITDOWTIE, HKEHIL7cE
T &m0 HE (10,000 x g, 10 min) L CHEEL, 20
WHREPRRKEFEEOKA 4 KT 3 Bk, WEEE
(121°C) T—BpEzfE L TRz,
ARRITILLTIOR LR O Rz fivfe. FLIRE
DX IREEHL & LT, TN & 0.23% (w/w) @ TN 0.23%
(w/w) CMGEZHEL (1.00% (w/v) yeast extract, 1.00% (w/v)
polypeptone, 0.50% (w/v) NaCl, 5.00% (w/v) glucose)
&, ERED A 2 ZOF53IT L7 TN 0.12% (w/w)
CMG K3H#b (0.50% (w/v)  yeast extract, 0.50% (w/v)
polypeptone, Z DA 53 IZTN 0.23% CMGEEHE & [ &)
BIUOZERBDAZZ HITZ D43 L7z TN 0.06%
(w/w) CMGHEHE (0.25% (w/v) yeast extract, 0.25% (w/v)
polypeptone, Z D53 1E TN 0.23% CMG Kt & [F]
) O3FEAEHW. kI, ©7 0 AAEOXBEE M
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ELT, TN A0.23% (w/w) @ TN 0.23% (w/w) Bifizus
Beih (1.00% (w/v) casein, 0.50%6 (w/v) meat extract, 0.50
% (w/v) yeast extract, 1.00% (w/v) ascorbic acid, 0.30%
(w/v) KeHPO4, 0.05% (w/v) cysteine hydrochloride,
0.10% (w/v) Tiveen 80, 1.00% (w/v) glucose) &, ZEHRIR
DHZZ DX L7 TN 0.12% (w/w) Bifizus 5% Hy
(0.50% (w/v) casein, 0.25% (w/v) meat extract, 0.25%
(w/v) yeast extract, Z DBES1E TN 0.23% Bifizus 55
HEFE BIUERRDOARIHITZDFITLR
TN 0.06% (w/w) Bifizusi5H#1 (0.25% (w/v) casein, 0.13%
(w/v) meat extract, 0.13% (w/v) yeast extract, & DAhpL
533 TN 0.23% Bifizus55Hb & [F &) D 3L H W72,

—7i, FBEZHWAME B LU T « X AEDORH!
ZOWTIE, MR E TN ERHEL <% 25 X5 ICFBE
DL ¥ 25 PR %% L 72 Brix 4.6 © FBE #5# (TN :
0.23% (w/w)), Brix 2.3 D FBE};H (TN : 0.12% (w/w))
B LU Brix 1.2 O FBERGH (TN : 0.06% (w/w)) D 31
PR L7z, ks, FHEREA O T XN TOFBERHIIC DWW
TlX TN 0.23% CMG £330 & [F & D 0.50% (w/v) NaCl,
5.00% (w/v) glucose Zffie L, €7+ AAWHD T NT
@ FBE B5IZ 13 TN 0.23% Bifizus 55l & [[ =D 1.00%
(w/v) ascorbic acid, 0.30% (w/v) KesHPO4, 0.05% (w/v)
cysteine hydrochloride, 0.10% (w/v) Tween 80, 1.00%
(w/v) glucose Zffi /& L 7z.

Fig. 1 AT L. fermentum NBRC 3071 O#4Ja i %, B
(ZB. longum JCM 1217 DRI 2R L 72, FLWTN
EOREREH & FBERTHL & 2 LU U 72355, L. fermentum
NBRC 3071 & B. longum JCM 1217T D EH 5T DWW T
b, WFNDOTNEITBWTH LI IR & T
FBE 55 TOHIANHE L, 1§ 5N AKE KRS FBESS
WGP o7, FBEO X J — LAy (E1HE
53) Ze A & (R U RSN U 7235802, L. fermentum
NBRC 3071 & B. longum JCM 12177 DIEHE - BEE ({2 1
BN EZRITHRELTVDD, 2, ThH 2K
XL TIEFBED T X / — )Ltk sy (ESEIf) IZH 4T
DIEHRP RSN TN DD, GE%F L WTN & THIE L
72 b 5T, L. fermentum NBRC 3071 & B. longum
JCM 121 7T DIEHEHI R FEREM & [N CTFBERSH CREE 1T
TNTWDIE, FBEZEEND N5 2WEITH T
LIERERTFICL 2D EEZ LN,

WIZ, Fig. 2 AT L. lactis subsp. lactis ATCC 11454 D3
JEHIER %, BT E. faecalis NCIMB 8275 Dt i % 7%
L7z, FLW3EOTNE (TN :0.23,0.12, 0.06% (w/w))
TxfREEH & FBE R 2 HLBC U 72358, L. lactis subsp.
lactis ATCC 11454 & E. faecalis NCIMB 8275 D EH 5D
HIZOWT HZIFAEDOHEAA RSN 742D B, FBE
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Fig. 1. Time course of cell growth of L. fermentum NBRC 3071
(A) and B. longum JCM 12177 (B). Symbols (A): O, TN 0.23%
(w/w) CMG medium (1.00% (w/v) yeast extract, 1.00% (w/v)
polypeptone); &, TN 0.12% (w/w) CMG medium (0.50% (w/
v) yeast extract, 0.50% (w/v) polypeptone); O, TN 0.06% (w/
w) CMG medium (0.25% (w/v) yeast extract, 0.25% (w/v)
polypeptone); @, Brix 4.6 FBE medium (TN 0.23% (w/w));
A, Brix 2.3 FBE medium (TN 0.12% (w/w)); B, Brix 1.2 FBE
medium (TN 0.06% (w/w)). Each medium was supplemented
with 0.50% (w/v) sodium chloride and 5.00% (w/v) glucose.
Symbols (B): O, TN 0.23% (w/w) Bifizus medium (1.00% (w/v)
casein, 0.50% (w/v) meat extract, 0.50% (w/v) yeast extract);
A, TN 0.12% (w/w) Bifizus medium (0.50% (w/v) casein,
0.25% (w/v) meat extract, 0.25% (w/v) yeast extract); O, TN
0.06% (w/w) Bifizus medium (0.25% (w/v) casein, 0.13% (w/v)
meat extract, 0.13% (w/v) yeast extract); @, Brix 4.6 FBE
medium (TN 0.23% (w/w)); A, Brix 2.3 FBE medium (TN
0.12% (w/w)); B, Brix 1.2 FBE medium (TN 0.06% (w/w)).
Each medium was supplemented with 1.00% (w/v) ascorbic
acid, 0.30% (w/v) KeHPOy4, 0.05% (w/v) cysteine hydro-
chloride, 0.10% (w/v) Tween 80, and 1.00% (w/v) glucose.
L. fermentum NBRC 3071 was cultivated in a 2-/ jar fermentor
with the temperature, pH, and agitation speed maintained
at 37°C, 6.0, and 250 rpm, respectively. B. longum JCM 12177
was cultivated statically in a 300-ml conical flask at 37°C in
an anaerobic jar.
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Fig. 2. Time course of cell growth of L. lactis subsp. lactis ATCC
11454 (A) and E. faecalis NCIMB 8275 (B). Symbols: O, TN
0.23% (w/w) CMG medium (1.00% (w/v) yeast extract, 1.00%
(w/v) polypeptone); A, TN 0.12% (w/w) CMG medium
(0.50% (w/v) yeast extract, 0.50% (w/v) polypeptone); O,
TN 0.06% (w/w) CMG medium (0.25% (w/v) yeast extract,
0.25% (w/v) polypeptone); @ , Brix 4.6 FBE medium (TN
0.23% (w/w)); A, Brix 2.3 FBE medium (TN 0.12% (w/w));
W, Brix 1.2 FBE medium (TN 0.06% (w/w)). Each medium
was supplemented with 0.50% (w/v) sodium chloride and
5.00% (w/v) glucose. Cells were cultivated in a 2-/ jar fermen-
tor. The temperature, pH, and agitation speed were main-
tained at 30°C, 6.0, and 250 rpm for L. lactis subsp. lactis
ATCC 11454 and 37°C, 7.0, and 250 rpm for E. faecalis
NCIMB 827, respectively.

HkT 5 Lz XN %72, FBEFITE EN 5 HEEMIC
X BHIEBAE & 2 S, MR (1 x CMGRS
H1) 12 Brix 4.6 D FBERGH & R & DA MR (0.20% (w/v)
citric acid, 0.10% (w/v) lactic acid) Z¥In L CTE#E 247>
7o. LLADS, Fig. 3IRT LI, TNHDRE
IR 2 HHIRIC X DIHEHRIIIEFITNZI o,

FBE BHiDE D —> L LT, MM TH 5 CMG
Bt <° Bifizus ¥ & RN TEEFFICHED LT FF
DEEGNEN ENBT LN, T I/ BREICHT
LT F FEOHEZ, FBE M T25 CMGEMT
1.6, €7 4 XAREHT2.0Th - 7. FLEEEHEIEICE T
LRTF FORYIAADEEEIZOWVTFLIZLIEER L
LNTEY 0 L7 EMFCIIERRE L CERED
7 I BRICEHARTA Y IXRTF FOFHEEEENDE
ERPENEVSIHELH D10, L Lass, K

EMTH 8TE



Dry cell weight (g/l)

0 I I
0 10 20 30
Time (h)

Fig. 3. Time course of cell growth of L. lactis subsp. lactis ATCC
11454. Symbols: O, TN 0.23% (w/w) CMG medium; A, TN
0.23% (w/w) CMG medium contained 0.20% (w/v) citric acid
and 0.10% (w/v) lactic acid; @, Brix 4.6 FBE medium (TN
0.23% (w/w)). Each medium was supplemented with 0.50%
(w/v) sodium chloride and 5.00% (w/v) glucose. Cells were
cultivated in a 2-/ jar fermentor. The temperature, pH, and
agitation speed were maintained at 30°C, 6.0, and 250 rpm,
respectively.
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extract) DFLEREE (L. fermentum NBRC 8071, L. lactis sub-
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L ToNfiz, FLWEEER (TN) & THER M
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8275 T DWW T, xRS & N T FBERFHL Tl B &Y
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