SR = T S

Journal of Chinese Institute of Food Science and Technology

23 % H 11
2023 4 11 A

Vol. 23 No. 11
Nov. 2 023

BBHEIKENFER AN SEBSE N LB

gﬁ /f% Iv

A

EREW', A E!', XRR', #HHEX', A E'2, HAHNE??,
(kVBIXRFLAREAMIRFR K 410114
2 Pk A B T RE KA P K 410600

3 g oh S A A A PR G K 410600)

= H
BT

HE ATHRNEGHIRATHEMSE DAY 0, RESZEHSET A TR AT B L KF 3k Z0mik
b BT A9 W R JLO4 JLIS JL17,16S rDNA i P 2E & 2 2 AL A S T AABR N HRY . AN IRE AN
HRW, EHEMIEWLMS ISR ANEmIBERTAHN 60d LB, p A BT RPERE ERAASRNE
WLEREII AW e FE P EREGAN REEBRAARRA T, L P JL04 EBRZH, 4 15.61 g/L,JL1T7T A AR
R &, A 9.31 g/l HPLC % % 5 47 - Jm JLO4 JLIS JL17 #9 X 8 i F 6 A A MBS A%, 5 A BT BAmT 37.53%,
24.06%% 25.90% , = &% L g LB R BR AR A, A A8 G- SRR 5 AT A e 3 AR K K il o) HER R R
BRENBEEDRAETAERG, L P JL04 T BAR ST 116.09%, A Tl Ll B XA T m A L 5HEOA
MEA TR MEEMEEL, REFLRF 3RG R A TR 0 FLAE R, SAMHEER T L HHke 34
WA RE LA RMPRRAIER LA LB R RS RO, THEAR T HmE om A& FF Fbikok BikFwmsFa9

Rk 8w R T % o K 8%

KR HHA ARG, Fk; HEMSE G, AN, BLAERARD R

XEHRS 1009-7848(2023)11-0125-12

W2 Iy s A A BB AR T R () A SR R
df, LR LR RS 2 W i B, R R
L /N G A Wy T R T R, AT R B T
Pt 7 PR TG )R AR RUR 21 i i R i D W A
i i 3 R Bl B B2 2R A A OB B, P T
FE P fole A 0 B0 AR B B R A R RE T 368 3 114 XU 5
A 5P, 2016 AR, 3 R LS Al 36 il 4l B x4 il
FRETT R T R A Bk B = s i i i
B LA B AR S A T BN T IR
3R A I S 5 AR R B 2 T2, X T 2R
BAr MBI 15 1 T T T 2 R A A Wy v
B RS, sl A T PR R D REE AR W B F AR
FEROT il A R T 1%, B R R e R I
KWk oy w T E R R 7O (R Ik
T, PR, AR AR T AR B A AUk L e

gia=p:
HEE£mH:.

2022-11-14

WA H SRR 4 T 135 H (2021]J30700)
WA HE T EAINH (21A0197 ) 5 1 75 44 4
A % 75 H (2023NK2035)

S AR

HER  E-mail: jxw_72@sina.com

E—1EE:
BIEIEE

DOI: 10.16429/j.1009-7848.2023.11.013

AR TR T2 i i, DA B O R e PR R BE O R A T fE
P RURA PRT A i T 3 Tl XU R i Joi (%) S gt

RSB 356 i1 A A DU R AIE 2 By 6 A A
it 7 P R0l G R B SE TR RS AN ELE 11, Herh
TR J% 32 R 5T il b DL FLIR A SR T AT Bl
BRI H 7 1R 240 D A A A B T 5 7 2 3K TR R T
SRR R I B R AN I, A R e
B AR A R KA a1 A SR RE O e E L e
PR IR R Ik LR IS A= 2 BR T (S, saprophyti-
cus ) FIUAE H 4 EK (S, xylosus ) RE P A= 85 H il /K
RNV 1, A BTl i e R B 2 AR Y
U 35 figy e W v 40 B3 1Y PR 8 49 35K R (S,
carnosus ) W] ;7 A 1 & A ER R AR 8 IR |
A T L S ph b R L 2 R TR R LR
W) 74 T2 A ]t 80 XU B i JBiE 3 Tl & I P A T
] A R AU TG0 S O 2 | T R M RE B A B il
P b B PR AR AR A | iR TR ABIESY , AR SCDA
Eh AR BB vh L R S 45 s 0 8 A T 4R RE ARG R 1Y)
A2 BR A, O i B R i 5 B SR AR AT HILIER B
A T RV ) JoE 1) S0, S 3 T ) 2 R T 7 3
P 32t F A4 R FH B B Al



126 hoE

M

2023 55 11

1 #REFE
1.1 #R5iHF

KIS d B R ER A A HE IR A e
I, 4 CIEE

Ty 58 (T e g ), i 22 se bk A= AR
ABRAE R LR SRR LR AR BRI
M2 @ SR (B ik ai g ) , 254 Bk 2= R A
R W5 B BF R S SR (X o Brali gt ) | [
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Fig.1 Screening results of Staphylococcus in moromi
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NCBI X285 R e 2 525 J1L04 O A ) 28 3K 14 (S.
comdimenti) JL15 2 f R T Z BRI (S. piscifer-

mentans ) JL17 N A ZIRE (S. carnosus) o

(a) ERIE &

JL17
A EERE HSP-S14 ( Staphylococcus carnosus HSP-S14 ) MG669647.1
A EBRE HSP-S16 ( Staphylococcus carnosus HSP-S16 ) MG669651.1
98% 1| B EBRE HSP-S10 ( Staphylococcus carnosus HSP-S10 ) MG669642.1

98%

ose4| | JL15

JLO4
100%

0.010

s || @ RBAEIRB PU-87 (Staphylococcus pis

ife PU-87) Y15753.1

ERFEIRE CIP105760 ( Staphylococcus condimenti CIP105760 ) NR 116435.1
TSR ZF 74T & FZB42 ( Bacillus velezensis FZB42 ) NR 075005.2

(b) T R 58 % Y
B2 SHENEELER

Fig.2 Identification results of the three strains
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Table 1 Biochemical properties of the three strains
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during the moromi fermentation

FHLG,JL17 BEOASBEAR HE# i h SR FAR i AL (H ik
PR T A AR R B R BR LR N & 1 1Y) 3 i v
PR o i A H AT T 39.17%., A ,3
R A 78 Bk T 4 A R T A HLER A RATE R L



130

2023 455 11

Pyl

JL04

I3.0Al§1

= o= R
S o W

[ .
ol
>
S

P2

Organic acid

MR
Soy sauce sample

TE - PR B A HURR TR MR, B /L B AR HLIRTE 4 AL Ik v A R X 55 4 DR/ | DO €028 O 1 (0 AU SR AH

X i I

B4 &Hih6MENNKBSENLE

Fig4 Heat map of six organic acid content in soy sauce
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Screening of Staphylococcus spp. in Moromi and Their Effects on the Fermentation

of High-salt Liquid—state Soy Sauce

Zhang Wei', Wang Jieli',
Zhou Hui'?,

Lin Chen',
Zhou Shangting*?,

Liu Junliang',

Yang Junwen',

Jiang Xuewei*

('School of Food Science and Bioengineering, Changsha University of Science & Technology, Changsha 410114

’Hunan Provincial Engineering Technology Research Center for Condiment Fermentation, Changsha 410600
fiajia Food Group Co. Ltd., Changsha 410600)

In order to investigate the effects of moromi Staphylococcus spp. on the fermentation of high-salt liquid—state
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soy sauce, three Staphylococcus spp. (JLO4, JL15, and JL17) with good acid—producing performance were screened from
high—salt liquid-state moromi using acid—production as an index, which were identified as S. comdimenii, S. piscifermen-
tans and S. carnosus, respectively. The three strains were added to the 15" day high—salt liquid—state moromi for a 60
days fermentation, and analysis of the changes for reducing sugar, total acid and ammonia nitrogen during the fermenta-
tion process showed that all three strains could accelerate the utilization of reducing sugar in moromi and increase the
content of total acid and ammonia nitrogen. Among them, the total acid of fermented soy sauce added with JLO4 was the
highest, which was 15.61 g/LL; and the ammonia nitrogen of fermented soy sauce added with JL17 was the highest,
which was 9.31 g/l. HPLC quantitative analysis for 6 organic acids in the fermented soy sauce added with JLO4, JLIS
and JL17 increased by 37.53%, 24.06% and 25.90%, respectively, compared with the control group, and the main or-
ganic acids were acetic acid, lactic acid and succinic acid. GC-MS analysis for the volatile flavor compounds of soy
sauce fermented by three strains showed that the content of esters was significantly increased, among which JLO4 in-
creased by 116.09%, mainly acetates and lactates, and it was positively correlated with the increase of corresponding or-
ganic acids. Sensory scores showed that the addition of three strains could enhance the aroma and taste of soy sauce.
The three strains screened from high—salt liquid—state moromi had the characteristics of accumulating organic acids and
promoting the synthesis of corresponding esters. They could be used in soy sauce fermentation as flavor bacteria to impart
suitable sour taste, enrich taste, and enhance aroma.

Keywords moromi Staphylococcus spp.; screening; high—salt liquid—state soy sauce; organic acid; volatile flavor com-

pounds



