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Effect of Salt Concentration and Fermentation Temperature on Changes in
Quality Index of Salted and Fermented Anchovy During Fermentation
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ABSTRACT - Effect of salt concentration (10, 20 and 30%, respectively) and fermentation temperature (10 and
20°C, respectively) on changes in quality index (VBN, Histamine, Amino nitrogen, Total viable cell counts, Coliform
bacteria and E. coli counts) of culinary salted and fermented anchovy during fermentation were investigated to sug-
gestion of fundamental documents for industrial objectives. Our results show that the effect of salt concentration on
changes in quality index was not high compared with fermentation temperature in salted and fermented anchovy with
below 20% of salt concentration however effect of salt concentration and fermentation temperature on 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 : anchovy, salt concentration, fermentation temperature, VBN, hitamine, AN, total viable cell count,

coliform bacteria
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Table 1. Analysis condition of HPLC for histamine contents in
salted and fermented anchovy and shrimp

Parameter Conditions
Detector FAD
Column C18 (4.6 x 150 mm x 5 um)
Column Temp. 40°C
Flow rate 1 ml/min
Run time 30 min
Gradient elution (min) ACN : H,0 (65:35)
Wavelength 254 nm

3 5] oA EYEZ(ACN) 1 mLE 7Fste] 0.45 pm A EXA]
e 2 AF3 AL A gHo =2 3T A LA 4
g 717|848 Diode array AZ7] 2 FFAZ77) B2
# HPLC (Agilent 1260, Agilent Technologies, Germany)E
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O AP EIA

o=ty da

A (NH,-N; Amino-nitrogen, AN)
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Amino-nitrogen (mg%) = 0.14 x (V, = V) x f/ W
V,: Volume of 0.1 N NaOH soln. used in sample titration (mL)
V,: Volume of 0.1 N NaOH soln. used in blank titration (mL)
: Fator of 0.1 N NaOH soln.
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Fig. 1. Changes in VBN of salted and fermented anchovy at dif-
ferent salt concentration and fermentation temperature. (a) fer-
mented at 10°C; (b) fermented at 20°C.
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Table 2. Changes in histamine contents of salted and fermented
anchovy at different salt concentration and fermentation temperature
(unit : mg/kg)

Fermentation Salt concentration(%)

Temperarture Fermentation
(cy  period(days) 10 20 30
0 nd" nd nd
10 nd nd nd
20 nd nd nd
10 30 5.7+0.4% nd nd
50 13.7+£0.8 6.5+0.7 nd
70 192+1.1 166+0.6 51+0.5
90 312+0.8 265+12 12405
10 nd nd nd
20 6.4+0.7 nd nd
20 30 15708 85+04 nd
50 223+09 143+03 nd

70 423.8+0.7 924+16 11.6+1.5
90 1,137.6+1.8 108.7+1.4 454+09

Ynot detected
YValues are mean + SD.
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Fig. 2. Changes in amino nitrogen of salted and fermented anchovy
at different salt concentration and fermentation temperature. (a)
fermented at 10°C; (b) fermented at 20°C.
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Table 3. Changes in total viable cell numbers of salted and fer-
mented anchovy at different salt concentration and fermentation
temperature

Fermentation Log No. of viable cells (CFU/ml)

Fermentation

Temperarture . Salt concentration

cop  Perieddwy) —oo 20% 30%
0 42" 3.9 3.6

10 43 3.7 3.1

20 4.9 4.2 3.5

10 30 5.5 4.3 3.7
50 5.4 42 3.6

70 5.5 3.8 2.7

90 5.1 3.7 2.8

10 6.4 4.7 3.7

20 7.6 5.8 4.1

20 30 6.7 6.1 44
50 7.4 42 3.9

70 5.1 32 42

90 5.9 33 3.8

Dvalues are expressed as logarithmic mean”

N AYE FE 10%2] 739 <4 304 27 5.5 log CFU/
mLE F7Ftth7t o] & 90Y A7kA| Ft¢] Wb 2
A YA e A4S Bon, A Fx 20% 7
$-oll= 54 308 Aol 4.3 log CFU/ML =2 S7HHA
B} o] F ophA e, A9 I 30%e] A$ 30
g Ael] 3.7 log CFUMLeIATHL o] F Fhadte AES
YRSt ol # gk A= Aol 93 mdE A& A
a7 7P & dlolet AZE . SALE 200CAME &
4 30¢ 2k ArelA 7P T2 AAITE UERde] 24
F% 10%= 6.7 log CFU/mL, 20%%= 6.1 log CFU/mL, 30%
+ 4.4 log CFU/mLe|At}. o] 5 90 x7HA| = 7HA 7}
7Hesled A9 5 10%E 5.9 log CFU/mML, 20%+< 3.3 log
CFU/mL, 30%+= 3.8 log CFU/mL¢|$lt}. Hong 522 &
AR Ao A NaCle] =7t =5 745 A= 5ol o
A= AT spRon, AR <44 F rdETFe
WHsh= A 717ko] 72l whet AA| A o7 IHashe A
&S Yeplo] 4 28FAldle dWAlF7E 107 CFU/
g sampleZ 7FA3IATy B usich 2 Hx AR
o] 4 WA WA=9] H#FHSIE AN AFelA 19
FAje] RSl $HEFSE oFaL i, aH S Al
w59 HlEo] ¥z dASA FAEAGL siTh 2
o $HA Hur= EAAZ a9 AdF Hsh= 15~20
A Atolo] §A438] 7k & A} skl oH, 2= 30
AR o= Pseudomonas, Achromobacter, Bacilluss %
Flavobacterium?s 477} 7V %o| AZHI L, &F 30~60
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Table 4. Changes in coliform bacteria and E. coli counts of salted and fermented anchovy at different salt concentration and fermentation

temperature
Salt concentration (%)
Temp.? Period" 10 20 30
(C) (days) Bacteria counts (MPN/100 ml)
Coliform bacteria E. coli Coliform bacteria E. coli Coliform bacteria E. coli
0 1,600" 58 1,600 58 1,600 58
10 175 12 6 -* 4 -
20 26 - - - - -
10 30 ) ) ) ) ) ’
50 - - - - - -
70 - - - - - -
90 - - - - - -
10 240 23 14 6 9 -
20 40 15 2 - - -
20 30 17 - - - -
50 7 4 - - - -
70 - - - - - -
90 - - - - - -

% fermentation temperature, °: fermentation period, *: bacteria negative

Dyalues are expressed as logarithmic mean”
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