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Abstract

To produce low salt fermented anchovy by an accelerated method with Asp. oryzae and Bacillus sp. koji and change of physi-
cochemical properties in the fermentation during 60 days were examined, The contents of moisture, crude protein, ash and sal-
inity of salted anchovy changed little during the fermentation with 62.5~63.8%, 12.0~14.1%, 12.8~13.5%, and 12.8~13.8%,
respectively. But crude lipid decreased from 15.5~15.8% initially to 13.1~13.9% finally. The pH during the fermentation dec-
reased slowly until day 50 and increased afterwards. Acidity increased remarkably on day 10 and changed little afterwards.
This increase in acidity was particularly observed in the use of A4sp. oryzae koji. Amino nitrogen contents sharply increased
until day 20 with 686.0~756.0mg% and then increased slowly. Ammonia nitrogen contents in the use of koji increased until day
40 or 50 and decreased after that ; while those without koji steadily increased until day 60. The TBA values for all the samples
reached the highest point on day from 20 to 30 and decreased afterwards. The TBA values and ammonia nitrogen contents
were higher in Bacillus sp. koji than in Asp. oryzae koji. The alcohol contents of anchovy paste a little decreased during 10 days,
increased slowly after that until day 50, and then decreased. The content of alcohol was higher in the use of koji than in the

non koji,
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Table 1. List of strains for the production of

protease (unit : g)
Strains Protease activity
Bacillus subtilis 1-1 0.1510
Bacillus sp. 0.2142

Bacillus subtilis 1-2 0.0756

Asp. oryzae 1001 0.3528

Asp. oryzae KFCC 32343 0.0252
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Table 2. Formulas of ingredients for low salt fermented anchovy (unit : %)
Code® Salt Lactic acid Ethyl alcohol Garlic pulp Koji
C 15 0.5 5 1 10(Non-inoculum)
A 15 0.5 5 1 10
Ay 15 0.5 5 1 10
Aj 15 0.5 5 1 5+5

a) Ratio to the raw anchovy, b) Code, C : Control , A; : Aspergillus oryzae koji, Ay : Bacillus sp. koji, Az : Aspergillus

oryzae koji + Bacillus sp. koji

pH meter(Orion 920A) 2 &3319t} 45 e A8
10g€ pH 8.37k4] Z3}3h=u] .23 0.1N NaOH]
ml 2 FAEH T}

6. Ot0| EHE 4~ (NH.-N)

Formol ZAR¥ | wet Al 5goll SF5E 714
100mlE &3 o2 1417 A 2elA A3 & oJ 1)z
(Whatman No. 2)2 o#3lgty. oJd 20mlol] 4
F22¢ 20mlE 713 0.02N NaOH&Z HAsle] gkl
=

7. AT L{OLEHEI &

Foling?' o2 Z&sl9rt, A& 1g3 K,CO; 10ml
E Eajdo) FHsl 0.02N H,SO, o 1583 e &
0.02N NaOH 2 A& s} gabatd o},

8. TBAZL

Tarladgis$9] #5715FH» o2 2435t v
3 AR 28 100mlE FEe ¥, 20mE A Zeps
ol ¥3 g4t £4(1 ¢ 2) 0.5miE 718l 51 5
FAIA 50mlg L& F FFA 5mloll TBAA 2H0.02M
2-thiobarbituric acid in 90% glacial acetic acid)
5miE vl = Al sl Yol & &3 3 ¥ #e= 8
FollA 3083 AHEET A20AM 2083 WHAA
535nmell M FHEE &35l TBAgIS 2 3t

9. YDE

AlE 5g& 100ml2 F&3 F 20mlE 1g9) CaCOs
o} A Futg EepAdd W1 £F7] SR
100ml2 F83tdch. S/ 10mlo 0.2N Ky L0,
10ml, 21g H,S0, 10ml& W1 vl & ot 1A %

Table 3. Proximate composition of the raw anchovy

2% & 150mlel FHF9F 8% KI 6.5ml ¥3 O.IN
Na;5,0,¢.2 27 sto] EiFatd v,

d= 3 DN

=

ARE-3F B X) 9] Uut 8- Table 37 2t}

x)o| 8 staFe 72.5%, 29wA 151%, =
A 13,0%, 3E 3.2% 281 pHE 6.60]%0c =2
o] A 77.3%, ZHNA 14.6%, A 4.8%,
& 3.3%, pHe 6.629 ). 392 55 3 68.90%,
ZA 12.60%. 2993 12.90% pHE 5.930.2 By
sttt HX 9] duk -2 o] FF A7 Al upet
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Moisture(%) Crude protein(%)

Crude lipid (%)

Ash(%) pH

72.5 15.1

3.2 6.6
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Table 4. Changes of the proximate composition and salinity during the fermentation of low salted an-
chovy

Fermentation time(day)

Code* items 0 20 40 60

C A A A5 C A A A3 C A A Ay C A A A
Moisture 63.7 61.7 62.6 61.6 63.9 62.8 64.1 63.1 64.3 63.0 63.7 63.2 63.8 625 63.7 62.7
Crude protein 12.1 134 12.7 13.8 12.6 134 125 134 13.6 13.8 12.0 127 13.4 14.1 12.0 13.0
Crude lipid 155 155 156 158 145 14.8 151 15.2 135 154 16.0 139 131 135 139 13.6
Reducing sugar 10 1.3 13 1.1 13 1.3 13 15 1.0 11 1.1 11 10 1.1 09 11
Ash 135 13,7 13.7 14.1 14.0 140 134 141 13.6 140 134 138 131 12.8 129 135
Salinityv 12.7 13.1 129 13.2 135 13.5 123 132 13.8 13.6 129 135 13.8 13.6 12.8 13.6

* Legends are the same as shown in Table 2,
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o] Auh= @Al A9 mEE AN £4 1F Table 73} o] g5 27| lt 117.7~148.4mg%°1 %}

o pH 6.43 AEFoL} A3 Mtste] A 15%3 ou &4 204 47K HA 3] F718le 686~756mge

Ve %4 6500 pH 5,701 o] % &katA Frt o] Zetgrizt o) F eutstA FrlEkac)

stk B APVl Zolrl AU ol HEA Bacillus sp. TR X (A,) S} Asp. oryzae A Ay)
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Table 5. Changes of pH during the fermantation of low salted anchovy

Fermentation time(day)

Code?
0 10 20 30 40 50 60
C 5.74 5.66 5.68 5.68 5.67 5.61 5.72
Ay 5.75 5.73 5.69 5.66 5.65 5.58 5.75
A,y 5.77 5.73 5.72 5.66 5.65 5.60 5.72
Ay 5.77 5.75 5.66 5.61 5.59 5.55 5.71

#Legends are the same as shown in Table 2
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Table 6. Changes of total acidity during the fermentation of low salted anchovy

(unit : 0.1N NaOH ml /10g)

Fermentation time(day)

0 10 20 30 40 50 60
C 18.9 31.0 30.8 29.3 29.6 311 28.5
A 20.3 35.0 34.8 32.2 32.8 34.1 30.2
Ay 234 34.1 33.8 32.5 32.6 33.3 28.8
Ay 21.8 32.6 34.6 32.8 32.7 33.0 30.7

2] egends are the same as shown in Table 2

Table 7. Changes of amino nitrogen content during the fermentation of low salted anchovy

(unit : mg%)

Fermentation time(day)

0 10 20 30 40 50 60
C 117.6 389.2 700.0 733.6 784.0 854.0 895.4
A 148.4 490.0 728.0 786.8 840.0 868.0 910.0
Az 131.6 543.2 756.0 812.0 840.0 854.0 910.0
As 145.6 428.4 686.0 736.4 756.0 812.0 812.0

a Legends are the same as shown in Table 2
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A2 A9 16%9] "AFE 20~25CoX 85 4
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Y8 6%, E2LYI L 6% AT 4% 80d B9

VBNo] 33.5~57.2mg% 2 A 3tA 2o, Hrhst
A (S o= VBNO] 196.0~213.6mg%°let 2
a3 At

ojl4e] AFZ B uf APFgL ot iy ot
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Table 8. Changes of ammonia nitrogen content during the fermentation of low salted anchovy

(unit : mg%)

Fermentation time(day)

Code?
0 10 20 30 40 50 60
C 10.40 16.08 18.76 19.50 21.25 24.70 34.84
Ay 12.80 19.08 22.90 26.50 32.17 35.20 34.85
A, 14.08 26.27 32.17 34.84 37.80 36.30 34.83
Ay 13.40 25.10 28.15 30.83 36.10 35.50 32.49

2Legends are the same as shown in Table 2
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Table 9. Changes of TBA value during the fermentation of low salted anchovy

r°f‘

FIFIHA

(absorbance at 535nm)

Fermentation time (day)

Code®
10 20 30 40 50 60
C 0.213 0.197 0.400 0.276 0.184 0.099
Ay 0.126 0.211 0.198 0.134 0.055 0.033
A, 0.274 0.330 0.436 0.294 0.209 0.118
A 0.235 0.246 0.256 0.181 0.082 0.042
#Legends are the same as shown in Table 2
Table 10. Changes of alcohol content during the fermentation of low salted anchovy (unit : %)
Fermentation time(day)
Code?
0 10 20 30 40 50 60
C 4.75 4.11 4.49 5.08 5.08 5.37 5.22
Ay 4.56 4.27 4.50 5.49 5.54 5.63 5.48
A,y 4.80 4.11 4.67 5.60 5.49 5.60 5.64
Aj 4.85 4.19 4.55 5.37 5.40 5.65 5.43
2 Legends are the same as shown in Table 2
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