&
it
=
Kt

NS PUIER R ) 50 128 e RS zUliR T

f:r N '/‘ 1,2,3 75— > kl,2,3, F,Z'f\ 1_1;:7: 1,2,3’ %)?Sg 1,2, SUJ ﬁo 1,2
(Lﬁ%k?TWiM&Aﬂﬁﬁﬁﬁiﬁé,n%%%zmnmzﬁwk%i%Tﬁ%%,ﬁ%%%
214122;3. LR R &M% 258 B RA O 100 88 214122)

WE: FLwBRRARBETHES AR T B EERE, A RMH AR RE ZE TR
LEEM A INRBROBRRAEEMX R, AT BARE b A B 42 2L F B S B ol Ak N R
HARE , FFR KA RBRIEREAR groEL A A F B wBERARITT 5 &4 0hik, 17
3| —#k Tetragenococcus halophilus R23, %+ 3% B AR A2 7 B 32 7 iR B Ao 35 R JE T 0 M 2UBR A A 1
1&41"3’ FR, HEREW . £ 30 °C,180 g/ NaCl 35 &4 T , 78 h wa B2k B R23 4 A 45 AR Av N
BRAE 7 ROk, AL 2 A1 A 100.0% A 64.3%, 3, AR A RBR 0933 0 5 o RAe ) BN ZUBR 49
ﬁ%oE*%%ﬂ%%%miﬁﬁﬁ¢ﬁ£?&c%ﬁ%%mﬁ&%ﬁ%%ﬁéééxo
KB E R WK ;B AL TR T B AR N AR
FESES.Q93-3 XEIREB:A XEHRS:1673—1689(2016)01—0048—06

Isolation and Arginine Metabolism Detection of
a Tetragenococcus halophilus Strain
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(1. Key Laboratory of Industrial Biotechnology , Ministry of Education, Jiangnan University , Wuxi214122 , China;
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Abstract: The Tetragenococcus halophilus species is a halophilic lactic acid bacteria (LAB)
exhibiting in the later fermentation of soy sauce moromi. The arginine metabolism of this species is
closely related to the accumulation of citrulline which is the main ethyl carbamate precursor in soy
sauce. A Tetragenococcus halophilus strain R23 was isolated from moromi by selective medium
cultivation and PCR  (targeting on the groEL gene) screening. The arginine metabolism of the strain
was investigated under different cultivation temperature and salt concentration. A highest utilization
of arginine and citrulline for 7. halophilus R23 was observed at 30 ‘C in the presence of 180 g/L
NaCl,with degradation rate of 100.0% and 64.3% ,respectively. In addition, there was no citrulline
detected with in arginine consumption of R23,which provided a potential application of citrulline
reduction in soy sauce during fermentation process.

Keywords: Tetragenococcus halophilus ,soy sauce ,ethyl carbamate , arginine, citrulline
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0.2, —/KAEmRE 0.05, FRE 0.4, HFER =4
2.0, BRFRES 0.1, Mg I -5-B5 R 0.05, B = — 41
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MK TES 180 d B h IR, IR IR 245t
Tofs S5 8 S U A T 40 B TR b, 30 CHRE SR 7 d ik
FEDGH AEY FLE /N K& R
AT b 00 4R 43 5 T U U 42 SR 9 B R B SR AR b b
F& 4 d, FEBUE R A 6 18 £ DUBR IR I groE L JE
751, FIH Primer Z AR5 983 groEL 3L,
S9N . groELF.5° — CGTCGTTCAATGCTTA
ATGG -3’ ;groELR ;5 — TGCTGCCAGAAGAAACTT
CA -3’

DA £ DU B B B S DR 41 B A, PCR B 38 4%
4,95 CHIZAE M 5 min, 30 NG ,95 CAEE 30 s,
54 CiRk 30 s,72 CHEAH 30 s, 2935 JEHHBE I L TK
K4 5 25 54
1.3 BHMELERBEERESE

1 groEL JEPR Y14 45 5 b BH M 1) Bk 4 7 3 4k
O3S WIS BT VR B R TR SR T R R 4 dL 4R
LR 2, R 4N 168 rDNA JE K3 FH 51 9 it 17
PCR ¥4 16S rDNA 2 XK 5], 51HFH T .
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5’— GGTTACCTTGTTACGACTT -3’
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67 Tetragenococcus halophilus R23

Tetragenococcus halophilus NBRC 100498

Tetragenococcus halophilus JCM 2020

Tetragenococcus solitarius DSM 5634

100 Tetragenococcus koreensis DSM 16501
68 Tetragenococcus muriaticus
ﬁr ——————— Melissococcus plutonius ATCC 35311
20 Enterococcus faecalis ATCC 19433
Vagococcus fluvialis ATCC 49515
Weissella confusa JCM 1093
% Lactobacillus casei IMAU 20048
99 Lactobacillus sunkii DSM 19904
5 Pediococcus parvulus NBRC 100673
Lactococcus lactis NIRD 712
—100|— Streptococcus agalactiae JCM 5671
—oor—

E1 R23ET 16S rDNA FIHERFZEE T
Fig. 1 Phylogenetic analysis of 7. halophilus R23 based on its 16S rDNA sequence

P RE A A I &= R L) S ARSTRE T, ¥ T halophilus
R23 B T A MA BRI R R 5 b 5535 AR5 Al
JNEIR LAY R &, 45 RWE2, T
halophilus R23 7EAK4E (100 ¢/L NaCl) #1545 (180 o/
L NaCl) £ F F R & & 19 R % 64.3%F1 17.7%,
VLA T. halophilus R23 X )N R HAT — 52 (18141 g
J1 o ELAEARER TRy R S5 10 T TN R 5% 0 1 5 &= RR 1Y
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2 T. halophilus R23 5 E
Fig. 2 TEM observation of 7. halophilus R23
F1 NaCl FT2REXIEHMEKIKE R23 HRE R G R0
Table 1 Effect of salt on 7. halophilus R23 arginine

metabolism
NaCl/(g/L) AOrn AL %
100 5.00 0 3.04 79.3
180 4.88 0 3.44 92.9

F2 BEHNEIKE R EENLNI®RBES
Detection of citrulline degradation by T.
halophilus R23

NaCl/(/L) 5 4L /%
100 1.93 1.45 100
180 0.53 0.40 100

Table 2
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3 T. halophilus R23 3 L X B K £k
Fig. 3 Growth curve of T. halophilus R23 cultivated in a

3 L fermentor
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2.5 FERMEABKERBEKMNBRE, NSRS
T B A e i 01455 R AL 45 AR IR (16 °C) A L (30
CYMANBrE, I THHFEIREXS T, halophilus R23
KA SRR R 1 052 m, ¥ T. halophilus R23
FEAR IR AR R AT T 3E e 35, I T AR i 55
3% (15~20 °C)J5 T. halophilus R23 kg & R Al K&
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AR SR o5, AR IR 3, IREE 20 d
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SRAEAE, A BAL TR S 5 d J5 T. halophilus
R23 Fi FIHRG 202 A2 R 1) g
#3 (REEFIEHNBERE R23 A AEER, SR
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Table 3 Effect of cultivation of 7. halophilus R23 on its

degradation of arginine and citrulline at low

temperature
1)
mam 134 0 1.06 0.57 0 0.39
TN 2 0 0.43 0.29 0 0.15 0.09
3.0 A
325
£
2 2.0}
O
& 15)
Ry
= 10|
il
H 0.5
0
0 5 10 15 20 25
il /d

—=— 16 C, 430 C.

B 4 T. halophilus R23 R [ERE T 4K &
Fig. 4 Growth curve of 7. halophilus R23 cultivated at

different temperature
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