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Effects of Salinity on Proteases Composition, Bacterial Population and
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Abstract: Shrimp processing wastes (heads, shells and tails) were fermented a differet salinity (16%, 20% and 24% ) to make shrimp
sauce. The changes of protease composition, bacterial populationand quality during fermentation were investigated. The results showed that the
spoilage of shrimp sauce was effectively inhibited by using 20% or higher salinity. The protease composition and bacterial population varied
during fermentation. The activities of most endogenous proteases gradually decreased. Meanwhile, some new microbial proteases appeared and
showed relatively high activity. In the initial phase of fermentation, the non-halotolerant bacterial were dominant, while in the later phase the
halotolerant bacteria increased. Thus, the bacteria played a significant role in fermentation. High salinity significantly inhibited the growth of
bacteria and suppressed the production of the related putrefactive substance, such as total volatile basic nitrogen (TVB-N) and trimethy lamine
(TMA). It also decreased the protease activity and reduced the production of amino acid nitrogen (AAN). The shrimp sauce fermented a 24%
salinity has abalanced ratio in terms of amino acids and flavor, and hence tastes better.

Key words: shrimp sauce; salinity; protease composition; bacterial population

FRIEISOHAR = AN o B 3t A —, I eExt LRI AR TR ) & 25 28 JOROR e i R 1) XU AR £

WNTE T A2 AR KR Sk HRSESE R 7 (2 R
PR T ) 30%~40%) M. #RSKIR 7ot 54 %) 40% E E i
CHFED, G AR P 2R IRE R R m, B
AEEANE. fRlE. LT 5. ZHEEEE L HMN
TSGR, I A AT IR

WR . fE A AR, DAy R
FIH E 5 8 Al DAL SR A S AE I SR SRR,
WS HER: 2014-02-19
EEWR: I"FE8E5elE 2010 ££35% @l Rl Er-£5 (A2010051
03)
TE&EN: B2 (196-), B, L, BEUE, WRAE: RREPYHER
KEREAFA; IS, HIEAEE

38

PR A HAE P R B PR IRIE AR WA —
A SRR 5K, He i DLZRIE 17 fhio & 440
TR ZER A T2 %0 GhEE, w8, HIF
S8) ANIE]L % A A R A AR AR R,
PG IR e IR W B AE 9 1~3 A B A A [a) 25 3k
78 TR UK RIS e (B A e AR ZS S8 i
AT VNI A, PR ER ISR bRt A I
FRLA IR A AL P BN IN B I B SR RE B A T
BE, AHP RAEAE S P R, BEIRERAE, 7 R X
WRAEAEAN e EEAR BE N (ARS8, oy TR R %
WIS AN B SR B B AR B 1 Rt 2 1 SRR KA A
R, BV RAR R P Al 7K AR E L, LR OAR


mailto:食品学院，广州510642，575865873@qq.com；
app:ds:halotolerant
app:ds:halotolerant
app:ds:bacteria
app:ds:trimethylamine%20TMA
app:ds:amino
app:ds:acid
app:ds:nitrogen

M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.7

2 BN AENAME AR N, RIS+ R %
245 R B RV Z AU MANSE . RAETRD T
fp R RE, LA T 20 e . AR AR LB Y
SONE, A REE BERA TSE A e e ot R, DR
R -

H BTG SN ORI T/, EA T 28 T rEdR
HEIETZ L8, [EJAh23E KIM A IR SR 7ok i
R, BT T EREEXT B IS /A TVB-N S5 1
SO, E RS T R X A e A AR A A
A Eh AR BA NOEFE, RIARETR R &
P e PR AT PR L A P ASTREIAL B LARSK R
TN JEURF A AR, A SCAR BRI FUfE AR AR
RO I AN PR AR, JESs & B R
AR AR AL UL 7= ST AR i RIS L2

1 NS

11 FH

B35 FXTUR (Penaeus vannamei Boone) frJIF=L IR
3¢, HHFHYL TR A K2 A R A & 3240t AT
-20 C#H .

1.2 HERF®
1.2.1 ¥k REE

W UR AR T2, IR (1) 5% 101 2hiR AT
F 45 C/KIBHEE (LL80 r/min FE%). 4 hja AL
ER R, WE B AR, N ARER,
AP EVA TR R TR 16%s 20%F1 24%. T35 C
DRI AT, € S E ST bR, WU5E R INZS KB )
KA R AR FFIEE
1.2.2 EAZHRN 2

pH fH: L\ PB-10 pH iIllzE; FE: = GB
5413.34-2010, K H NaOH ik, MWEZE pH N
8.3 Wl TFEEMEREE; WEMEMETEY): DL BK8280
BEEETHNE,  JoEk A R ) i IR s O BT
DA BT VP Y W0k PR 25 di i Rk = A= P b
¥ FERRSE (AAN): i GB 18186-2000 H )
H R R e . PR RMEERIE A (TVB-ND A =HIfiZ
(TMA): R REfm i) et
123 HEEHK

& GBIT 4789.2-2003 J5 1A/ Escit, ik 211 Al
AN ERAH R 7 AR & 10% Eh5 1 0%3E 11 PCA K5 7%
TRV T SR BN Eh B 4 A 2 10% A
0% 5 & 1) PDA 15 7% 311 4.
124 & &QBsE 6N

Z: [ SBIT 10317-1999 [ /774 MI5E - 7£ 40 'C T 10

min KRR (7726 1 ng BEERIRE SCN 1 ANE J15u47
(w.
1.25 & & BghgiE @ik

i AREE : B 15 mL #F3, 8000 r/min 50> 10 min,
B A 7 T8N 14000 Da fRENT S BT 6
ho &M 7€ 5 5 43158 20000 Da % 2 7 5
T MR AN RK 2 MR AR £ 1~2 mL, F &
LS 2mL BLOE L, IR FHZERER 2 2 mL.

AR 1 3R A e s FLEK (Native PAGE) FlIER
FUR RS HITERIKR (B 10%, W4k 5%),
i ISR TIACER AR L E T4 i8R Native PAGE 223

(pH 8.3 Tris-Gly ) H i ik LA 7 ] B ok vy S50 s 1
AP o IR AR BB N 80 V, 3B R R 100 V.
HLPK EEE JERII . SEATHIE I 0.25%0% &1 )&
B AGE AR (30% kA it 2mL, 2.5%[FIEEER 4 1 mL,
0.05 mol/L TrissHCI*(pH8.8) 2.5mL, ddH,O 4.5 mL,
TEMED 10 uL, 10%AP 100 pL).

WRIRAE -5 H L 2 B ) ORobR il - i,
Rk, A, FE EpEAt, JRIRERAE, @EbIE
AR, LA40 mA B 40 min, BUEANE, T
37°CHEHE 40min, LMERSE A78 /0K, REES
Wizt 460 30 min J5 TH2IR R Gl (i . #6000 e
EFE BA 25T B AR B KA
1.2.6 7% % R ILER A 2

2@ GB/T 5009.124-2003 {7572, KM HA7.-8800
TSR A B T U . 4t : H 57 855-350 s
SNAER: 134 °C; KRl : 570 nm AT 440 nm; it
. 0.35mU/min. FrEZIEEZA Sigma 77 i
127 REHET EHTE

K & EAR T (QDA) BHTEEEE. 51
NR—/INH, 3 PUASNE, 3 AR S Bt
MR, IBE. EE. EEE. BEEE. SRR TIE
TR VEE R A REATRUE,  BEHEAR N T2 hi BRI .

1.3 HBELH

BT G FAL 48 bRt AT = AT 2, K I SPSS
Statistics 190 £t 3E47 FRIR 307 Z oA, Bk IR
WP E R UET 2. p<0.05IAN A B E=R .
2 HR5IR
2.1 ExTER O L A B E A Fr AAN B

v

39



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.7

kATS & 5 e 108
i - — —a
: b5 —O Lt R MECE AT [ -
& 0t If —a— 0t Ca Tt e |0
;;_r_:. If eam 24% R M E R 0T [ R i
|m-0 —m— | 4G A AN

pr 251 l:IIF-F’ —a— 0 A 1A AN 106 =
= —— 4% M A AN =
E 20+ j J-P"r-f - dis ::
% = IIF/"'}- R N 3105
o I £
= 5L i
e [ 04

1 L L 1 I I I I L Ll

O 70 20 30 40 50 o 70 50 %0
TiER A d
1 LR XERH B A M BRI AAN BISZAE
Fig.1 Influence of salinity on total soluble solids and AAN
during fermentation of shrimp sauce
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Fig.2 Influence of salinity on pH and total acidity during
fermentation of shrimp sauce
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Fig.3 Influence of salinity on TVB-N and TMAduring
fermentation of shrimp sauce
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Fig.4 Influence of salinity on total bacterial count during
fermentation of shrimp sauce
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Table 1 Influence of salinity on total fungal count during fermentation of shrimp sauce
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Fig.5 Influence of salinity on protease activity during
fermentation of shrimp sauce
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Fig.6 The protease composition of shrimp sauce with different

salinity during fermentation
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Table 2 The amino acid composition of shrimp sauce with 20% and 24% salinity after the 90th day
75 & A8 A2 /(10°mgmL)

AR 20% 2k % 5T i 24% 2 B 5T i
aE Fe 51 /% aE i1 /%
PES N 227.80 4.95 185.95 458
SfokAn £ R AR 145.95 3.17 139.55 3.44
AR B AR 410.08 8.91 325.48 8.02
Sfofdn X AR L An 783.83 17.04 650.98 16.04
7 AR 213.22 4.63 177.70 4.38
X0 144.04 3.13 165.01 4.07
AR 381.92 8.30 339.26 8.36
40 F R 106.20 231 87.07 2.15
vk £ 3-?;&2&%@:& 4.79 0.10 5.24 0.13
. i AR 181.81 3.95 130.77 3.22
AR
H A B 307.22 6.68 256.89 6.33
CER 504.02 10.95 473.15 11.66
B-7 A B 3.28 0.07 7.62 0.19
-2 BB 15.53 0.34 11.46 0.28
ok X AR S A 1862.03 40.47 1654.17 40.77
AR 280.96 6.11 254.46 6.27
& AR 106.34 2.31 88.56 2.18
e R 231.83 5.04 216.19 5.33
ok g b fiu@; 356.86 7.76 325.92 8.03
. B2 R 195.99 4.26 175.61 433
A AR N
R AR 232.16 5.05 208.84 5.15
LENA 136.75 2.97 163.06 4.02
& A B 56.48 1.23 49.60 1.22
FokAn K R AR E A 1597.37 34.72 1482.24 36.53
AA 51.58 1.12 28.12 0.69
R A B 15.90 0.35 16.26 0.40
B-AEF T B 0.40 0.01 0.59 0.01
AR Bt 1.57 0.03 0 0.00
HAboF 5 y-#A R E T B 1.49 0.03 2.60 0.06
A AR B A 198.43 431 147.38 3.63
% 2.71 0.06 1.56 0.04
AR 74.76 1.62 65.37 1.61
AL CTE 11.09 0.24 8.04 0.20
H Al BB B e 357.93 7.78 269.92 6.65
7B R E e 4601.17 100.00 4057.31 100

HIZ 2 A1, MR SR AR, THE & HEERRE IR . 20% R F1 24% #hE FOMR i vk, it
REAAR HRK HER . NIRRT R R, SR AT DRI BT & LEBIAR 2 . (H 20% ER1E 11

42



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.7

IR S BRI IR RN 2855 SR A vk
SEW T LR T 24% 28R iRy, HLE 3 2R 20%
IR TVB-N F1 TMA & 85T 24% 25 BONER
T, XU 200 SR ARSI ER KA, =

BT s A A RKUBRER 7

2.7

b 5 et HE o BB T R

3 HEXMNAREITEERE
Table 3 Influence of salinity on sensory profiles during fermentation of shrimp sauce
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