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Saecium R7 |y EHEVE R AR 5 TR A BE R
22 5B R S 0 B IR
L. 2 X

SR 7 G 5 P T e 6 e L I R 2 AR U i
FHEATE S W T 2[5 Sigma 23 7] (5 B 251
TR Merck 24 7] 5 Hax il 34 4 o A all, W 1 [ 24 42
2R BR A

YPD K 310 g/L #i%bE. 10 g/L LR ¥y
20 g/L HEH .

MRS # 5% 3. 10 g/L & [ Bk, 10 g/L 4 W H,
5 g/LWebRE . 2 g/ L AP IR A — 8, 20 /L #j % b,
1 mL/L ki 80,5 g/L ZR#H, 2 g/L WElR = — 8.,
0.85 g/L BifREE 0. 25 g/L HilR%h -

1.3 {438

1260 Infinity 1T B30 AH 351X, 35 E Agilent 2>
"l; CAPCELL PAK C-18 MG I 43 & # (5 pm,
4.6 mm L.D.X 150 mm), H 4% Shiseido 23 w]; 1.-8900
AR 4 A 3 BT, H A Hitachi 23 &5 6890N/5973
A B B AR . HP-5MS AR M M B 4045 #E (30 m X
0.25 mm, 0.25 pm), 3 [E Agilent A H] ;75 pm CAR/
PDMS £ 475 B3k , £ E Supelco 24 ] ; Kjeltee 8400 Al
H Sl G E AU Bt FOSS 24 ] s UV-2550 B2 4p )
FECRET 95 M 5 AR A W s PHSJ-3F RUERJE 11, |
T TR AR A ]

2 ik
2.1 £YIRRMEBENE &

B —80 CIKFE P A-TEN) M. farinose A3 Fl E.
faecium R7 43 514E YPD A1 MRS ;72 3L g 2216 1k
2 W, 1E 4 °C .5 000 r/min 4 F &L 10 min, FE L
TS B UTTER 4 A FH 0. 05 mol/L, pH i 7. 0 R
TEANEIR S AN pP IR 2 GRS AR R
B E A 10" CFU/mL, B4 Bk 2 Fls
BWIRA Wl 1 1 EEREME. 3 R R i A7
T4 CokFHE&EH.

2.2 RMEMEREBRENEELRERE

WA S 19. 200K BE O d g3k 4 (N =
3 RHMFE =N 500 g, A3 43R M. farinose
A3sR7 R0 E. faecium R7; 525 W HM G F
JE T 5 % BRZH (ControD) : A S5 TEH K . fEKEE 0 d
FAY S A 22 0 5 e TR e AL 42 At 4 R A0 58 o i 5 R I8
FIAFIEL R 508 Fp IR A 3850 78 30 °C L6026 18 & 4%
PF R, 7EREE 0.5.10,20,40 F1 80 d FHEUFESIHT .
2.3 pHELZMRERMEERTSRSENNE

pH %  BURE A (10. 0 @) F 100 mL 2 b (1) 25480
KL FERR R 200 r/min $73% 30 min J5, 485 2 000

r/min 0> 10 min 155 B3, A7 pH i1l & k
B pHHE R HEER LA (TVB-N) I %2 5% Sun™ §f
ARERT 4 B s EL R E B 2, &5 R R RN
mg/100 g; 2 L R S A (AAN) il % 2 % GB5009. 5-
2016 H g e Jr i B ok g/100 g,
2.4 WEMEYENE

PSRBT I £ 28 R s 9 . B 10 g £ R
BT 90 mL JCE AR AR K L i B £ 10 fi5 R B
ST A PCA [EIREE IR AL 37 "CHEF% 48 h T4
FLERTE : MRS [ R 15 75 3k 30 “CHi 5% 48 h 140G T
B . VRBDA 573 37 ‘CHi 3% 48 h 14k,
2.5 Kk R & ERNE

A MR R ) 0 2 2 B N
25 I BER B o B 5. 00 g FEEFE N BT 25 mL i
SHRERL LA 2 pg AR TMP (= H LR RE) , F
50 CHMFFHEHEFE 10 min, SR J5°¥ CAR/PDMS £
A AL HCR A AKE SO W 30 min, 55 2 BRI A
GC/MS £ 250 °Cf##r 5 min, {# ] HP-5MS JE
BB AE (30 m > 0. 25 mm, 0.25 pm); GC/MS
SR E AR TR 1.0 mL/min; #2465 15 5
40 °C, L) 5 °C/min FEFEFHEE 150 °C #4351 min J5 .
LA 6 °C/min B THEZE 230 C,434% 5 min; 5 7
TR 200 °Cs LFRER M 70 eV I it FH Al [
35~350 m/z, K MEY) 4 % B4 S IR E AR
FAE .
2.6 FEIRERSENNE

FESH AN B REFER 0.5 g A 5 mL 52009 =
ARV F A 2 B 5T 9% )5 - 10 000 1/ min B
> 15 min, BRI THEZE k4 21, 0. 02 mol/L
MERIRE A E 10 mL, 43 0. 22 pem JEAR S HE EALINE
M5 - 1-8900 2 IR 4> A 2/ A A FE L A 5 Bl = AT
254 nm BRAMEM & KRN mg/100 g,
2.7 MRS EMNE

A 0 e DN 7 SR P oo 80T AH PR P AT T AT A= 55 Ak
R 5 - CAPCELL PAK C-18 MG 3 B4 (5 pm,
4.6 mm L. D.>X 150 mm) . A f §i5 b 2 DL K = RORAH
SRR ESH T2k AP RN me/kg,
2.8 HIEAIB S5t ot

YR EE 3 K, T 45 5 R A E 3 = bR i
ZEFR L SPSS 20. 0 #E4T B 2R 5 2 0 BLAR X
B8]k 95 % (P<0.05), f# FH Origin 9. 0 FAFHAER .
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PR T AN AT P 0 1 A B K i A, L o 3 Bl
P Esf [] ) A T T R X 4 A AU e P B i
TEREE 0~10 d W] d 25 v T B2 (P <<0. 05) o fH /&
Bifi 5 & P I [B) S 4K 25 S0/ . R7 A AR & 2L 78 k8%
0~40 d W], LR /8 B0 W 2 = T A3 2RI X B4
(P<C0.05) ,fE &% 10~40 d #[a], A3 AH IR 5 &

L T B L (P <<0. 05) JHJRAE L T 80 d I, ik 56
AT B LR B A T B 25 7 (P=>0.05) . FER
% 0~5 d i, a6 4 Fn Xt BE 2 £ 58 i T B 00 i AR —
AR 10 d J5 . AT s B HET - X RRZH > A3,
R7>E AU 8RB 80 d W}, &2 4 41 #0538 I FF 1 B0
AH XS BRAH ISP T 43. 5400,

*1 ARLZBRHEMENETL
Table 1 The change of bacteria accounts of fish sauce during fermentation
Ik I [A] A 9T % Bacteria accounts/cfu « g !
Fermentation YN
time/d Batiiﬁffftrol Bﬁfhﬁﬂl\fﬂ Bft:hgﬂlw Batth |rjniggture
0 2.1240.09¢ 2.1540.04° 4.8540.11° 3.680.09"
5 3.01£0.11°¢ 3.1420.07¢ 5.0140.15° 4.49+0.12°
AR 10 4.55+0.12¢ 5.6640.15¢ 7.1340.09° 6.8840.21°
Lactic acid bacteria 20 5.78+0.08°¢ 7.2340.13" 7.9240.21° 7.4540.09"
40 7.2340.15¢ 7.6440.11° 8.360.23° 7.8840.14"
80 7.630.18 7.890.14 8.4740.21° 8.0440.12"
0 1.17£0.05° 1.1640.02° 1.26420.04 1.184-0.04*
5 2.3340.08" 2.24+0.09" 2.66+0.11° 2.260.07
AT i 10 3.2540.09° 2.944+0.11° 2.9840.08" 2.5140.09¢
Enterobacteria 20 4.6340.14° 3.7340.11° 3.5140.12° 2.7740.09¢
40 4.9940.13° 3.5340.14 3.4340.09" 2.8040.11°
80 4.8040.15° 3.4140.09" 3.3240.10 2.7140.13¢
0 2.4740.05¢ 5.3440.13" 5.8740.14° 5.2740.16"
5 4.6240.09¢ 8.16+0.19" 7.9140.16" 8.7340.16°
R 10 8.2440.21" 9.014-0.25° 8.74740.22° 9.464-0.31°
Total aerobic bacteria 20 9.5540.29" 10.45+0.21° 9.154+0.19" 10.6740.33°
40 9.934-0.34¢ 10.80+0.15" 10.0240.27¢ 11.3340.19°
80 10.62+0.31" 11.2140.30" 10.98+0.15" 11.56+0.31°
TE X BRI R L A3 HARREERD M. farinose A3 W858, R7 AR E. faeciuwm R7 W fs . A HRREMZ SRR Mg TR, |5

— AT F R R R 25 5 B 3 (P<C0. 05),

Note: Batch control is fish sauce without starter culture, batch A3 is fish sauce inoculated with M. farinose A3, batch R7 is fish sauce inoculated with E.

faecium R7, batch control is fish sauce inoculated with mixture of M. farinose A3 and E. faecium R7, and the following tables are the same meaning.

Different letters in the same line show significant differences (P<Z0. 05).

3.2 YRR EX &5 pH KI5

5% AR R P g 4 R B pHL 9 28 Ak T &
1R, i gmeH Aot B4 fa 58 pH 122 fia 3 —3%, )
e L ABEE BT T . 7R 10~80 d B[A], Joig &
P M. farinose A3 F1E. faecium R7 b 2B GH )
5% pH ARG T X0 B4 .
33 EYEBEBEMNEAEELAERERNEERSRE
SENRIE

e K T o B b 4 R 1 Eh A A A Ak 0 1#

2CA s I 2 ol i 5 i A TVB-N & B
2 EFH#EG H 0~20 d 3R, bl S KR g2 . 7E
K210 d )5, iR AR TVB-N &2 B2 T X R4
(P<C0.05), fE% W 80 d W}, 5%} MEZHAH H. A3 41
TVB-N F b 25.06% . R7 4/ 31.35% . &4l
WP 50.31%0 . FIEMA A &L 2(B)BiR -
1EREERT 20 d, AAN G Kb, 2 58 T 22,
£ 0~5 d, B4 M AL s AAN 3 BESEA — 5
£ 10~40 d, A3 R7 & 45 4 £ 5 AAN i 1 8 3%
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6.0 1 —o— A34 Batch A3
—~—R74 Batch R7
56 4 —— & 4 %0 Batch mixture
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o
5.2 4
4.8 -
4.4 T T r y T
0 5 10 20 40 80

A 8] Time/d

O BRI 0 58, A3 QURERIERD M. farinose A3 HyfaisE, R7 40E
R E. faecium R7 Wge . &G HAREF Z A B G EE, T
[d . Batch control is fish sauce without starter culture, batch A3 is fish
sauce inoculated with M. farinose A3, batch R7 is fish sauce inoculated
with E. faecium R7, batch control is fish sauce inoculated with mixture
of M. farinose A3 and E. faecium R7, and the following Figures are the
same meaning. )
K1 g K E pH 21k

Fig.1 The change of pH of fish sauce during fermentation
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&R EATVB-N/mg-100 g
- [
(=] (=]

A 1] Time/d

T XTRR4L(P<C0.05), H A3 iR A4l T R7 416
KW 80 d B, I Al fh g AAN B i i TX R4, HK
920 22 (8] JC ik 2 25 - (P =>0. 05) ,
A EYBREBRENEEEYREENIT

578 A eIt R rp 06 A R X R A R AR B A
HAE 0~20 d VB, Bl S0 5% 5 Kk I A RR AR )
¥ B e R AR IR Oy 7 I T i S Mg 2L 1 L £ i R R 2
e CULIE 3) . DAL 3 CA) AT, i 56 2 £ 1% 21 e 7% 5 I
AR TR BEZH (P <C0. 05) , 8 M. farinose A3 K&
5 W R ZHMAE 40~80 d W] & #E N B, £E 80 d B,
A A A e o R I A X B R R T
54. 7500 JREFNE I TT AR N B AR AR AR T L
EATAEAERE IR 4 B i B e T & ARtk an &
3(BAI3(C), FELTE 10~80 d, iR U2 £ 5% 7 Bt A
e £ i I T BB 41 (P <C0. 05) , Hor A3 1 R7 41
g P S AL B A AR A (P <
0.05), gt e AR 2 e AR ALk 34 5 7 e g
AL UL 3 (D) (3 (E) F1 3(F)), 7 & 20~80 d
Bof s X B A £ 5 T e L €0l RIOR 2 e 5  f 5  TlR

1.0q B

I:l % #4840 Batch control
A34 Batch A3

3 R74H Batch R7

£ 4 4 Batch mixture i

0.4 4

2L

<
i

o

REMETH AAN/mg-100 g™

e

0.2

20
At ] Time/d

—_
(=1

([a]— B[] AS [a) Bl e /R 22 53 3.2 (P <<0. 05) , Different letters in the same time show significant differences (P<C0. 05).)
K2 g R TVB-N(A R AANB) 7251k
Fig.2 The change of TVB-N (A) and ANN (B) concentrations of fish sauce during fermentation

Z(P<0.05), MK 3BA[15HI M. farinose A3 X}
W 5 E. faecium RT AHAL, X 2% £ i 9 490 i 25
RIRTF E. faecium R7, %501 00 Hil ORI T E.
Saecium RT7 545 TG I €2 TR 2 Jig () 41 ) 5 SR
B, TERE: 80 d Bf, M. farinose A3.E. faecium
R7 DRI A5 R 5 A 00 Je ) 40 1 232 4303 O 36. 25 %
33.3700H148.61%.
3.0 £YEREREN AEEL XK @ EF N
ARG EBTF A IS e 11 A BRIk S
YRR G A K 80 d M E 2 i S5 R LR 2, M

FXTHRAL. A3 R7T IR E A =P &0 n T T
1.63.1. 45 fi1 2. 08 ng/g, iR S BAM F T 2. 41,
2.77 F1 3. 12 ng/g, vl LATE 52 A B = F e R B 1)
RAARG A0 R B I 35 (P <0. 05) s TEIR B 2 0 75 P, E 2 )
J 3-FUBRBE N L 2- T S I L 3- 3L T L U D 23
SR & A T, HAEE A A b & B,
ER X F R T 1 J5-3- W 2- 1 3 1- T R
RIS T I8 LR PR e At b i |/
BHSRT H>A3 >N A, B A AL X A & &
5 71.52%,

b
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W R, SR T A e A A TR KT 0 D e R B I R

J& % Putrescine/mg kg 4 ¢ Histamine/mg-kg™

{a % Tryptamine/mg kg

(A) (B) a
[ xtm4A Batch control 400 - XT‘E‘E‘ZE Batch control i {
2001 ZA a3 Batch A3 - [ A34 Batch A3
. ' N
)R 741 Batch R7 a 2 L 5755 BAthRT E
5 &40 Batch mixture { é‘) 2 2 &4 Batch mixture
150 4 < 300 4
g b b
o 1
-‘E 3
1001 2 3 200+ 4
el &
a 2 B 100 4 %
50 Jaaa ? §3
0 5 20 0 5 40
A [A] Time/d At (8] Time/d
250 (O (D)
I:lefﬁﬁ?ﬂ Batch control 300 - :IXT,EEZE Batch control a
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200 1 EXJR 74 Batch R7 - 250 1 EEXJR74 Batch R7 2
@ & &4 Batch mixture ﬁ) 2] & &40 Batch mixture ;
on
150 A g
S 200 -
g
5
100 a,a £ 150
] &
0 £ 100 4
N
2N
72X
0 50 4
5 20
At [A] Time/d At (8] Time/d
- (F)
160 9 (E) 1009 ¢
|:| X} FE£H Batch control i i i X} F8£H Batch control . i
77 A3# Batch A3 i % 2] A3% Bateh A3 T
120 RS R 74H Batch R7 g
2 & &40 Batch mixture f b _g
e : b
a 3 = b
£ i
80 b E c
7 =
N £
. 72\
40 " S
N =
alaa 78 ] ]
7 n g ;i i

10

A ] Time/d

SR

Total biogenic amine/mg-kg

‘1

A 8] Time/d

20 80
15007 (&) .
:IXTE@?E Batch control a T
7] A34H Batch A3 I
1200 a
5
900 4
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300 aaad
0 }
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([a)— B [a) AS [a) Bl e rR 22 5 .28 (P <<0. 05) , Different letters in the same time show significant differences (P<C0. 05).)

Fig.3 The change of biogenic amine concentration of fish sauce during fermentation
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Table 2 The volatile substance concentration of fish sauce
#e ¥ Concentration/ng * g !
i A f -
Component Flavor characteristics X HRZH A3 4 R74H BEH
Batch control Batch A3 Batch R7 Batch mixture
— e H
. =i . @HE% 7.8640.07* 6.2340.09" 6.4140.11° 5.7840.09¢
Trimethylamine Fishy smell
PR (NS
+ Ca + b + c + d
Heptaldehyde Fishy smell 11.78=20.15 9.37=10.11 9.01=2=0.09 8.661=0.12
1o -5 PR 49.6740.31° 38.500.24° 55.414-0.58" 51.044-0.49"
1-Octen-3-ol Mushroom scent
CH R =
SR B I LEFR 145.2741.21° 162.6143.12" 155.48+2.09" 173.58+3.82°
3-methylthiopropanal Potato flavor
AL TR ALK 47.2541.01° 40.3340.98" 41.2841.68" 41.9041.35"
2-methyl-1-butanol Malt fragrance
2- LI AR 61.46+2.09° 77.4942.14° 68.48+2.54°¢ 90.75+4.11°
2-methylpropanal Malt fragrance
3-FHIE T ViU . . ,
+ c + b + = hbe + a
3-methylbutyraldehyde Malt fragrance 107.3143.84 121.894-3.41 114.9342.95 138.991+4.08
J—
CHE HE% 8.3540.12¢ 10.4240.09° 9.3340.11° 13.68+0.19*
Hexanal Grassy
oy R s e b
2 I:‘j Bk 4.68+0. 05¢ 5.8240.11° 5.4940.13" 6.214+0.12°
2-octenal Grassy
_ it =y
2 LALIKI ﬁﬁl% 8.24+0.09¢ 10.33+£0.11°¢ 11.01+0.15° 13.35+0.19*
2-ethylfuran Grassy
7 b i
LR ACREE 40.76+1.88¢ 52.4142.10° 55.8442.46° 69.91+4.21°

Ethyl acetate

Fruit fragrance

T : [ — AT A R PR 7R 25 5 B3 (P<<0. 05),

Note: Different letters in the same line show significant differences (P<Z0. 05).

3.6 EYEMBENARERESSRERSENZM

28 80 d ¥ f0 R Ui 25 A IR O i A3k 3 U, A
3R N A AME PR RITLAAR. AR
PR DA S B R & WA T X B Ah, e AR R
SRR TR, AT IR A3 R R7 4 f8 5% (1 e vk
REER O AR S A R R BRI O A e s SR
X HRZH 00 5 ) TR 2 R B it 42 00 5 1 40 £ BR 1Y
FEWREILIR S B E T AL, HE A A FRE
SR S . XTHRYL A3 R7T MIZ S Ul fafE LA
R A R4 Wk 1 037.55.1 159.99. 1 224,13 A
1 332.63 mg/100 g, MG LR & 843 N 2 446. 85,
2 556.33.2 649. 45 F1 2 872. 81 mg/100 g, ¥ LI E &
20> A3 R7>%F WA LH 1 i

4 Bhe

LR B 75 £ 5 I o e v 2 44 T A L ] L™
A A BILIR 35 TR RS 5 15 f g A KUK AL 5 A % D)
MR o T o B At A 7 o A b T A AR

JE R B bR . H AT i 2 A 2 BRI AR 5 1 Rl
HEAEWI R = AR R TR T R E R
B IE LR pH RIS i LR W AR KRG, (HEf
SRS [A] SE A, T A AR R L pH RRAR S
JE L AR U M R AR K 2 B . R7 3R ) R
R Ry LR T S5 2H e b A g T . 25 FLIR T T LA
TERTE 0~10 d BAE], R7 40 F05E 45 20 A7 S A= o fn
FUREBRE L . A3 R AR e oy B RE . 7E R
M 10~40 d I, LR R A B I8 e 100 IR X m] RE &
Kl M. farinose A3 el #EFLIRIEIAEK . (HETEK
M 80 d I, 1aUHG2H AN HRZH rpr S G 48U Bl AR W AL R T
PO HAR —, X 5 Zhang 0V HUB 45 RARMRL. 4%
Fh M. farinose A3 1 E. faecium R7 eI IAHFT H 0
A, HLAE A WG g A R A T B R 3 (P <<0. 05) 4 3% —
AT RE R iR M. farinose A3 1 E. faecium
R7 et 1 FLRR A A A= < A pH PR T B AT 4 1
FRAE AR
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Table 3 The free amino acids concentration of fish sauce

Free amino acids

#e ¥ Concentration/mg * 100 g !

xit B

Batch control

A3 4
Batch A3

R7 H
Batch R7

HEd

Batch mixture

o
Pl
R
=
=
z
S

* (Thr)

&
%?

i

340.12410.12*

160.34+6.78¢

302.85+9.23"

141.15+5.92°

306.74410.54"
216.7848.14"

319.454-8.95"

240.1647.094

AR
248 B2 (Ser) 173.8841.07¢ 200.1941.44" 208.13+1.58" 244,9242.01*
BRI (Glw 208.9141.37¢ 254.7542.05* 238.9440.99" 265.9241.03*
HaHEm" (Gly) 218.4543.14* 169.4542.79¢ 187.4542.64" 179.314-2.93%
WA (Ala) 56.8740.13% 45.8840.78" 39.4840.37¢ 41.7740.93¢
It B2 (Cys) 104.8841.05¢ 134.8241.34" 133.4741.94" 150.9142.614
His R (Vab 294.174£2.017 286.4542.34" 306.9041.92% 300.914£4.07*
L ER * (Met) 134.2740.98¢ 155.9241.59% 146.97+1.21" 158.6441.73%

B oW oMo
P
e -7
o g 0’;‘

83.88+1.14°
130.90+0.92¢

88.22+0.61%

101.92+0.97¢
150.95+1.06"8
62.7540.66°
159.85+2.05%"
151.25+2.18"
163.7540.9178

74.4040.91°¢

556.33412.09%

557.6045,27°

118.92+1.27%
142.33+2.51%
73.8240.57"
145.34+1.39"
157.13+1.39%
146.89+1.21%

80.16+0.82%

2 649.45+10.37"

545.68+6.02"

130.91+1.06"
164.95+1.72"
69.95+0.91%
170.124£1.73%
177.46+1.76%
166.94+0.99*
90.4941.01%

872.814+13.98*

585.37+5.05"

ARNER " (Phe) 100.2341.26°¢
2582 (His) 158.93+2.048
IR (Lys) 133.764+1.07¢
R R (Arg) 59.0440.78"
23 (Tota) 2 446.85+13.21¢
N,
el 549.0346.14"
Umami amino acid
Tk o EL i
AIREUER: 449.2043.124 415
Sweet amino acids
bt o e A 2y
ST 188.4542.01%
Aromatic amino acid

LD '
SRR . 1 186.6847.08"
Total taste amino acid
T AR

r-+ C
Essential amino acid 1 037.5557.09

.52+2.81°

222.6041.75%

1195.7246.32%8

1159.99+8.13"%

435.06+3.27A8 466.004-2,984

219.1642.214 240.0741.98%4
1199.90+7.2128 1291.444+6.09%

1224,13+6.03" 1 332.63+5.46%

AR a NEFIREIERR . b WK EIERR » ¢ 05 TWREIERR  * g R s [ — AT A ) S 55 B4R 22 57 . 3% (P<C0. 05)

Note: The a represent umami amino acid, the b represent sweet amino acids, the c represent aromatic amino acid, the * represent essential amino acid.

Different capital letters on the same line show significant differences (P<C0. 05).
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LM Z . 6 pH T . 254 LR RUE Y 80 o3 il
i85 pH R BRI TR IRAUE A1 E. faecium
R7 10 55 J W00 01038 1 LI i i) i, i M.
farinose A3 XRESEREFLRR R R AE A4S BT LU 2 5L IR
BRI A 3 B PR T X B A LR S A BRI AR R

%, 330 pH TREE RS,
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TVB-N &5 BALF X 4] (P<C0. 05) ., Al GEAE 4R Y
o g AT R E Ao 7 A L TR B A T 2% R 40 o) g T 1Y A
Ko T TVB-N A . AR R E 6 18
M TVB-N 7= A i ROR I T 58— R i v, B M.
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KA TVBN 7= A4 07 i B4 b R AE . BB SR
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LR T S P ) Ay i T 3 R v R G 3 TR AT
AR A B 22 1Y A 1 K I [) N RE T B — > AR Y
pH I5E A A T8 1 B KM e LU 240 £ 8 AAN
S . UK B AR RTE R R 2 Kk
A58 A A A RN AR RV g R e i ML
farinose A3 1 E. faecium R7 BEIN K75 AAN
FR) 2 o, E T AT RS T f0 8 KUK

S55 KBS AR T U MR,  pH R AR W) fi
Ak HEI IR 2H A= W i 2% B AR T X BR A AT e S PR A T
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R7 R 1 5 AP0 ], B AR A W58 pH A5 D7 X
7 R AN AT A A A LN I8 2R Il 0% 2 o DT U 2D A=
P R Lee S FERTSE B polymyxa D05-1 1
R AR R TR I, R AR W e & 1 R R T 30,0006, JF
WERAI L S pH FREA G 53— il M. farinose
A3 TN E. faecium R7 HA WAAACEETE 1 . BERE e & T
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A3 T E. faecium RT7 78K Wi T b 30040 A W I 1) A
T3 T AT PR R RO
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Effects of Inoculated Biogenic Amines Degrading Bacteria on Biogenic
Amines Concentration and Quality of Fish Sauce

LAN Xiang', ZHU Cui-Cui', HE Xiao-Xia’, WANG Hai-Ying', XU Ying', WANG Dong-Feng'
(1. College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China; 2. Jimo Customs, Qingdao
266200, China)

Abstract: In this study, we aimed to evaluate the effects of two bacteria, Millerozyma farinose A3 and
Enterococcus faecium R7, and their mixture as starter culture on the accumulation of biogenic amines
and quality properties during the fish sauce fermentation. The results showed that the biogenic amines
concentrations in the inoculated fish sauce are significantly lower than those of control. Especially, the
mixture inoculated fish sauce had the lowest biogenic amines concentrations (P<C0. 05). Comparing with
the control, inoculation of M. farinose A3 and E. faecium R7 decreased the pH during fermentation,
promoted the growth of lactic acid bacteria while inhibited the growth of Enterobacteriaceae (P<C0. 05),
decreased the concentration of total volatile base nitrogen, inhibited the production of trimethylamine
and heptanal and promoted the production of ethyl acetate, and increased the concentrations of free ami-
no acids, especially essential amino acids. These results indicated that M. farinose A3 and E. faecium
R7 can be applied as potential starter cultures in fish sauce production to inhibit the accumulation of bio-
genic amines, enhance flavor and promote nutrition property.

Key words: fish sauce; biogenic amines degrading bacteria; starter culture; biogenic amine; quality
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