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Effect of Fermentation Temperature and Salt Concentration on Changes in
Quality Index of Salted Shrimp During Fermentation
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ABSTRACT - Fermentation temperature (10 and 20°C) and salt concentration (10, 20, and 30%) on volatile basic
nitrogen (VBN), histamine, amino nitrogen, total viable cell counts, coliform bacteria and Escherichia coli counts as
the quality index in salted shrimp were investigated during fermentation. Results show that the effect of salt concen-
tration on changes in quality index was not high compared with fermentation temperature (10 and 20°C) in salted
shrimp treated with 10% and 20% salt concentration. However, effect of salt concentration and fermentation temper-
ature on the quality index was not significant with 30% salt concentration. And all most whole changes of quality
index were rapidly increased or decreased for 30 days of fermentation.

Key words : Salted Shrimp, Salt Concentration, Fermentation Temperature, Volatile Basic Nitrogen (VBN), Histamine,
Amino Nitrogen, Total Viable Cell Count, Coliform Bacteria

2
N
ol
lo
ofN
aly
b
e
Jo
N
2
o
X
2
Ju
off
12
1o

AL FURQI R, AR, AASERF 52 952 7 ShS
sto] dAg=Fe] A He HUkete] A7tast 9 wjAEo] £ AlSle] AFSAGe] EAAS HES A¥x RyE bt
Hshs a4e] fgo=z Fal, 4 A7l tlEAd 52 7 Aok, 2g]al RIS AAFE] molAHA AE
Ughe] A% LgaFEoz o5 dso THE Ae I of tigh A= sl EolXA el wet A AEe o
FAAECR I /NS EA Hrhta o, e 2 3 AAo] IRHJL, olof A H AdelER FLe
FAgA A7 Felotu ity AAAED T 93 FqFE TA BF o8 e g AL Tl U
5538 FUE QIS 2 AAE 7EAFLR 8 FRE & AF Fo] o]Foix Un?

o] A HE AFog). 2Fet et A4S uii U FE5EHT Jde R AF ALdEs EXA
o] TP elA A wolA] x| ARgskes FEHIASY I AR Fol dor, dedaAde A T 25%
FHe 38 Ee 7FeEflA Axste] Adsks 2 U9 A9 HUtste] 2~31€E S4AA FE5EA UA
S Fujsle] AvlslE JejE WslEe] ghom, A A vl mAgoz <ld AAWe 3 AuAEL AH4
o] #=7F Sl wet Ao A S FHe] ¢ g A5 A A Az =S S| =E T
St A7t S EAAL, ol Uik AR AAAEFL v biogenic amine A2 33 5o EAI7F Al71E L ALt
AEstd FARFso #As 17 Fo] HIEHJYTY, A T T LR Bl o]&HI e R Aee
T AR FAHTE el #g A= o]FojHnh. 7IEAo] Holua ©i AR e, 7k vlERYlo] F4-8t
gk A AzAAFH HFE &H|d o2& A A A FfrEo] JoHA, AR e Wol o] 7] 8.2
e Qe dled AFE fIg Wetke] SR A ANEZ AFESAY A 982 g olg5oe IF

— AR, g A 2] 2AE0] Bol o3
*Cor‘respc?ndence to: Ho Su Song, Dept. of Western Cuisine, Youngsan oo Tmsl g AToT o HEE Yol A7
University, Busan 48015, Korea

Tel: 82-51-540-7142 AL 2T B oy} &g Ho AL=E g AFR
E-mail: hssong@ysu.ac.kr sle] gtom oo Hioly Aol AEE =

355



356 Ho Su Song and Sung Hun Kim

9 HEoIt HAFE /Hg AEE Bol ol §HI Yk,
$ol BREA FHE NELS FU2HE A3
Fg, 99 3 Ag, Y L FUBF

o L |}
op
o2t

2

oX, o

AL ol
4
o,
N,
ri
off
2
2
W
ul
W
rr
Jm
ol o
-0,
B
o,

Mo oox i M R Az
N Y ox
) 30
=3

g
b
0
N
L
[
10
2
BN
aV)
X
=2
X
Tz
o
=
2
E A & O

o
i

e
e
iR
Y
>
ko
X
Hi
rlo
=
o
S,
flo

o
rlu
2
o
o
o 2
fr
, A
2
rfo
H
o o
>,

o ox 2 N rjT o

i
0|
rO
=2
>
i
1o
ox
i)
)
i)
ro
)
1o
rE e
o
=2

)
N

BN o2 )y X ¥o
o N
w
=
of dz
off
=8
L
=2
o2y dg )

2
Gl
2

>~

| AFE-SF A-9-(Acetes japonicus, 201613 7¥€)=
T AlgtollA] o] FA] WAste] ME7F Foh A
TYstd 3% AR FAT F A 95 E A}

ko3
=
AFE NN HLIARER)S FYsto]

R4 Hx

AL A A5 FAlS EFES AAST &
AAGS AAZFE 10%, 20% L 30%7} H == FH71e)
of AL AxsA 3, vE 2-8E 10°CSF 20°CY] ¥
716 SR ZIEA AFel] ARSI A $5he]
A 7t AU I w2 Axste] 710 ol H)
71N A TIHA ARE-SEA T

AW E-E AOAC (1995 el 82 105°Ce] A=
71014 1.0~1.5 go] A5 A FHA o Fol FrtEazx
3t AlEFS] TS dE] AAT & AFete Ut
Az, 2ALS AJFE 1520gd ANEZ2Z 7}8}]
Soxhlet F=712 16A7F A WS FE3 § sk Soxhlet
FEH, IS 1.0~2.0g2 AEE AFHA Fo}
550°Ce] 3s|glzol A A BE 358 § AP A5
W, 2 AlF 1.0~1.5 g2 2% 3t

Al

o
813, 40% NaOH o2 T3l S/ & T7
o1& 0.1 N NaOH &ejo= HAste] ez gow
H4k3l= semimicro KjeldahH 2.2 7 2319 T}

s So1Ex

34k 97122 (Volatile Basic Nitrogen; VBN)E Conway
units AHgshe WMo R STy, S nha gt
A Fel 7% TCA 90 mLE 7}tal 3087 Wx|sle] ol
A& FHAAZ] 3 0.45 um syringe filter (Advantec, Tokyo,
Japan)& o Fato] ARESIITE A5 I mLE 9 ¥
2, Wl 0.01 N H,SO, I mLE ztzt ¥ % 949
&) K,CO, E3H&d 1mLE Y1 A S ¢
AF&A 3 K,CO, 23H&Ho] & FolxF oFstA &5
o & Ty SHSE IAHATIAL, 25°CollA A7 A A8t
Aot AA F 97lE E3 Brunswick (0.07% methyl red,
0.03% methylene blue) A|A| kS 1~2 W2 H7}stx, v}
o= HYL AMEEte] 0.01 N NaOH 9oz HAs)
Aok MFFAIFE 20% TCA &8 AREste] 2 Wy
o2 33k 0.01 N NaOH &9 A7 vh9 2
of A&ste] AlFe Y F7ELTE ALt

(¢

o:
o
4

ol

o
b4

Volatile Basic Nitrogen (mg%)
=0.14 x (V,— V) x fx 100 x d/W

V,: Volume of 0.01 N NaOH solution used in sample
titration (mL)

V,: Volume of 0.01 N NaOH solution used in blank
titration (mL)

f:  Factor of 0.01 N NaOH solution

:  Dilution rate
0.14: VBN content in 1 mL of 0.01 N H,SO, solution
W:  Weight of sample (g)

S| AEfI
7 N7 A7 slzE BAe BHUgRHol B

e WPstel ALgATH. 5
A

e
rpm, 4°C, 15 min)dle] F&5d-S FHalx, FALe] tAl 0.1
N HCI &9 20 mLE 7}t 28 2408 FFdS F
g 5 1, 22t AFAS ol somLE AE83 Zs AR
LNz 3. | 2EF EFE(Sigma-Aldrich Co., St.
Louis, MO, USA)¥} W33 (1,7-diaminoheptane, Sigma-
Aldrich Co., St. Louis, MO, USA)S 0.1 N HCl &40
o] oF 1,000 mgL7t HEE sl BFEEAOR 3T
Dansyl chlorideE ©]&3 fF=Agl= T8N 9 AE§
o Z}7F I mLE wpiEd Aldde] FHE o= WhEE
£H(100 mg/L) 100 ulLE 7kst & 23} ERGEF
0.5mL2} 1% dansyl chloride oFAlE & | mLE 7}s}e]
TR F rbiE B 45°CllA 127 FAIS) skl
F=AS & 10% proline €9 0.5mLE 7tste] 29
dansyl chlorideZ A ARt Alg o] AHZE 5mLE 7}

N



Changes in Quality Index of Salted Shrimp During Fermentation 357

Table 1. Analysis condition of HPLC for histamine contents in
salted shrimp

Parameter Conditions
Detector FAD
Column C18 (4.6 x 150 mm x 5 pm)
Column temperature 40°C
Flow rate 1 mL/min
Run time 30 min
Gradient elution (min) Acetonitrile : H,O (65:35)
Wavelength 254 nm

sto] 3@7F X®s
A& 1&%( N) 1 LE 713k 045 um 2 €% FEH=E
o3 A& AL st A&l tgk 7171
4 DlOdC array % 37] 2 YFFHE7]7F F2€ HPLC
(Agilent 1260, Agilent Technologies, Waldbronn, Germany)
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V,: Volume of 0.IN NaOH solution used in sample
titration (mL)

V,: Volume of 0.IN NaOH solution used in blank
titration (mL)

f:  Fator of 0.IN NaOH solution

W:  Weight of sample (g)
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Table 2. Proximate composition of the raw shrimp
(unit : g/100 g)

Ra“./ Moisture  Crude lipid Crud.e Ash
material protein
Shrimp  76.8+0.2 23+02 15.6+04 47+0.1
YValues are mean + SE.
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Fig. 1. Changes in Volatile Basic Nitrogen (VBN) of salted
shrimp at different salt concentration and fermentation tempera-
ture. (a) fermented at 10°C; (b) fermented at 20°C.
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Table 3. Changes in histamine contents of salted shrimp at different
salt concentration and fermentation temperature
(unit : mg/kg)

Fermentation Fermentation Salt concentration (%)

Temperature period
(°C) (days) 10 20 30
0 nd" nd nd
10 nd nd nd
20 nd nd nd
10 30 nd nd nd
50 nd nd nd
70 2.3+0.4% nd nd
90 6.6+0.8 54403 nd
10 nd nd nd
20 nd nd nd
20 30 59+0.7 nd nd
50 93+1.3 nd nd
70 124+04 84+06 3.1+04
90 27.8+0.8 184+£09 9.7+0.5

Dnot detected
?Values are mean = SE.
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Fig. 2. Changes in amino nitrogen of salted shrimp at different
salt concentration and fermentation temperature. (a) fermented at
10°C; (b) fermented at 20°C.
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Table 4. Changes in total viable cell numbers of salted shrimp at
different salt concentration and fermentation temperature

Log No. of viable cells
(CFU/mL)

Salt concentration
10% 20% 30%

Fermentation Fermentation
Temperature (°C) period (days)

0 42 3.7 3.4
10 5.1 4.5 3.5
20 6.0 4.7 32
30 5.7 52 3.3
10
50 5.4 54 3.1
70 5.5 5.1 2.8
90 5.6 53 2.6
10 5.3 4.7 3.5
20 6.8 5.6 3.7
30 8.2 6.1 4.1
20
50 7.9 6.2 4.0
70 8.1 6.0 3.6
90 83 6.1 35
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WA, 3L 50 EXAAe] SASEd] e ol =gt
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Table 5. Changes in coliform bacteria and E. coli counts of salted shrimp at different salt concentration and fermentation temperature

Salt concentration (%)

Temp.* Period" 10

20 30

) (days)

Bacteria counts (MPN/100 mL)

Coliform bacteria E. coli

Coliform bacteria E. coli

Coliform bacteria E. coli

0 6 -

6

- 6 -

10 - -
20 - -
30 - -
50 - -
70 - -
90 - -

10

10 - -
20 - -
30 - -
50 - -
70 - -
90 - -

20

*: fermentation temperature, " : fermentation period, * : bacteria negative
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5.6 log CFU/mL, 20%+= 5.3 log CFU/mLE &9 3}
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