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Fig. 1. Changes of hydrolysis ratio in low salt fermented
anchovy processed by proteolytic bactena during shaking
culture(pH 7.0, 40°C, 45strokes/min) for 24hrs.

Shaking culture was performed after 20ml of B. licheniformis p-5, B.
subtilis p-4 culture add to 100g of raw anchovy(added 1% of NaCl),
respectively, and mixed p-4 & p-5 was mixed 10ml of each culture(p
-4 and p-5), and control was substituted sterilized water for bacteria
culture.
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Mixed p-4& p-5

x,__,,__x-—

5 ) 1% 20 %5

Incubation time(hr)
Fig. 2. Changes of amino-N contents in low salt fer-
mented anchovy processed by proteolytic bacteria during
shaking culture(pH 7.0, 40°C, 45 strokes/min) for 24hrs.

Condition of shaking culture and sample code were commented in
Fig. 1.
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Table 1. Proximate composition of raw and low salt fer-
mented anchovy processed by B. licheniformis p-5 cul-

ture*

(g/100g)
Z‘g}"wy 716 178 69 33 03
m‘e‘i 702 165 68 61 55

*Low salt fermented anchovy was made by shaking culture(pH 7.0, 40C, 45
strokes/min) for 15hrs after add 1% of NaCl, 1% of sodium erythorbate and
20ml of B bicheniformis p-5 culture(32 x 10fcells/iml) to 100g of raw anchovy,
and then added additives(3% of NaCl, 4% of KC), 4% of ethy! aloohol (w/v),
05% of ginger powder, 05% of garic powder).

Table 2. Changes in amino-N, vdlatile basic nitrogen(VBN),
histarmine contents and pH of low salt fermented anchovy pro-
cessed by R licheniformis p-5 culture during storage™

Fermented anchovy
Storage days

0 1B 3P &

Amino-N(mg/100g) 403 1753 1962 2038 2016

VBN(mg/100g) 232 782 84 1010

Histamine(mg/100g) 145 176 153 126 110

pH 644 646 636 650 645

*Processing condition of low salt fermented anchovy was commented in
Table 1.
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Table 3. Changes in TBA, peraxide and carbonyl value of low
salt fermented anchovy processed by B licheniformis p-5 cul-
ture during storage®

Fermented anchovy
Raw
S da;
anchovy torage days
0 15 30 60
TBA value(0D. 531nm) 030 059 075 110 032
Peroxide value(meq/kg) 340 380 446 731 621

Carbanyl value(meq/kg) 262 264 33 632 809

*Processing condition of low salt fermented anchovy was commented
in Table 1.
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Table 4. Fatty acid compositions of raw and low salt, fer-
mented anchovy processed by B. licheniformis p-5 cul-
ture*

(Area % )
Fatty acids Raw anchovy Fermented anchovy
12:0 0.1 0.1
14:0 78 7.1
15:0 0.9 0.9
16:0 211 195 -
17:0 14 15
18:0 49 59 .
20:0 14 18
22:0 0.6 05
Saturates 38.2 373
16:1 116 110
18:1 16.9 18.1
20:1 2.7 24
Monoenes 31.2 315
18:2 23 2.1
18:3 2.2 25
20:4 1.5 1.3
20:5 124 12.1
22:4 0.6 04
22:5 1.0 0.8
22:6 10.6 120
Polyenes 30.6 312

*Processing condition of low salt fermented anchovy was commented
n Table 1.
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Table 5. Changes in microflora of low salt fermented anchovy processed by B licheni formis p-5 culture during storage*

Fermented anchovy
Enaztvlovy Storage days
0 15 30 60
Total aerobic bacterial flora 50x10° 38108 46X%10° 30x10* 20x10°
Proteolytic bacteria 20x10? 26x10 33x10° 2.3x10* 20x10¢?
Gram positive, rod form 21x10° 28x10° 36x10° 26 x10 1.5 x 10
Gram negative 29%x10° 1.0x 108 1.0x10° 40x10° 50x10?
Spore positive 20x10° 2.8 %10 34 X10° 2.6 x10* 1.5x10°
Spore negative 3.0x10° 1.0x 10 12x10° 40x10° 50 %10
Motility positive 28x10° 34 %108 34x10° 26 %10 1210
Motility negative 22x10° 40x10°7 1.2x10° 40x10° 80Xx10?

*Processing condition of low salt fermented anchovy was commented in Table 1.
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Table 6. Contents of free amino acid in raw and low salt
fermented anchovy processed by B. licheniformis p-5 cul-

ture*

(Moisture free basis)
Arpino Raw anchovy Fermented anchovy
?fSA.) mg/100g % to total A.A. mg/100g % to total A.A.
Tau 594.0 163 1782 12 '
Asp 870 24 1,3694 - 93
Thr 1352 37 7236 49
: Ser 106.2 29 - 593.2 40
Gl 3936 103 1,966.6 133
Pro 1276 35 548.7 37
Gly 826 23 551.6 37
Ala 183.1 5.1 6984 47
Val 116.6 3.2 688.6 47
Met 1179 3.3 256.9 1.7
e 98.5 27 6344 4.3
Leu 169.1 438 1,220.0 8.3
Tyr 89.7 25 5256 36
Phe 108.7 30 931.2 6.3
Lys 1888 52 1,769.6 120
His 8133 225 4600 " 31
Arg 2084 58 1,652.0 112
Tod AL 3,6205 1000 14,7680 100.0

*Processing condition of low salt fermented anchovy was commented in
Table 1.
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Table 7. Contents of non-volatile organic acids and nucleotides in raw and low salt fermented anchovy processed by B.

licheniformis p-5 culture®

(Moisture free basis)
?g;‘{:lzggs Raw Fermented ﬁ:ﬁﬁi&fn ds Raw Fermented
(mg/100g) anchovy anchovy (mg/100g) anchovy anchovy
Lactic acid 976.1 964.0 ATP 35 trace
Oxalic acid 1.6 0.9 ADP 179 43
Malonic acid trace {race AMP 109 16.3
Fumaric acid 0.3 trace IMP 881.4 298.0
Succinic acid 314 43.0 Inosine(HxR) 64.8 387.1
Malic acid 57 35 Hypoxanthine(Hx) 19 400.1
a-Ketoglutaric acid 483 534 Total 980.4 1,1068
Citric acid ) 1.6 trace
Pyroglutamic acid 275 . 213
Total 1,0925 1,086.1

*Processing condition of low salt fermented anchovy was commented in Table 1.
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Table 8. Contents of taste compounds in low salt fer-
mented anchovy processed by B. licheniformis p-5 cul-

ture*

(mg/100g, moisture free basis)

Components ;R:zﬁovy Zre:(r:’r}:fvr;ted
Free amino acids 3,620.5 14,768.0
Nudleotides and their related cpds =~ 980.4 1,1058
Non-volatile organic acids 1,092.5 1,086.1
Trimethylamine oxide 322 274
Trimethylamine 54.0 57.8
Total creatine 8233 8318
Betaine 65.3 71.7

*Processing condition of low salt fermented anchovy was commented
in Table 1.
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Table 9. Volatile compounds in low salt fermented an-
chovy processed by B. licheniformis p-5 culture*

(Area % )
Volatile components Fermented anchovy
Volatile fatty acids '
Acetic acid 30.7
Propionic acid 9.2
1so-Butyric acid 94
n-Butyric acid 2.9
iso—Valeric acid 34
n—Valeric acid 21.3
iso-Caproic acid 5.7
n-Caproic acid 8.6
Volatile amines
Methylamines 0.1
Trimethylamine 99.7
Dimethylamine trace
Ethylamine trace
iso-Propylamine 0.1
Volatile carbonyl compounds ‘
Ethanal 440
Propanal 186
2-Methylpropanal 245
Butanal 0.2
2-Butanone trace
3-Methylbutanal 10.8
Pentanal 11
2-Methylpentanal trace
Hexanal 0.9

*Processing condition of low salt fermented anchovy was commented
in Table 1.
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Studies on the processing of rapid fermented anchovy prepared with low salt contents by
adapted microorganism. 3. Processing of low salt fermented anchovy with proteolytic bac-

teria and quality stability during storage

Yong-Jun Cha, Kang-Hee Lee*, Eung—Ho Lee*, Jin-Soo Kim* and Dong-Sik Joo*(Department of
Chemistry, Changwon National University, Changwon 641-240, Korea, *Department of Food Sci-
ence & Technology, National University of Pusan, Pusan, Korea)

Abstract : In order to process rapid fermented anchovy with low salt contents, processing con-
dition of rapid fermented anchovy by proteolytic bacteria, and its chemical composition and quality
stability during storage were examined. Culture was performed(pH 7.0, 40°C, 45strokes/min) for
15hrs after the addition of 1% of NaCl, 1% of sodium erytharbate and 20ml of B. licheniformis p-5
cultures(3.2 X 10%ells/ml) to 100g of raw anchovy, and then low salt fermented anchovy as final
product was made by adding of several(3% of NaCl, 4% of KCI, 4% of ethyl alcohol(w/v), 0.5%

of ginger,

0.5% of garlic powder) for stability and flavor enhancement. During 60days of storage,

histamine contents was adequate in a food sanitation aspect, and microflora decreased sharply
while volatile basic nitrogen increased slowly. Free amino acids are the major part in unique fer-

mented anchovy taste. The volatile fatty acids is the most important component in the anchovy’s
flavor. From the results of experiments, it was supposed that rapid fermented anchovy processed

with proteolytic bacteria was suitable.



