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This study was attempted to process low-sodium salt fermented small shrimp as substitutes for tradi-
tional high-sodium salt fermented one which has widely been favored and consumed in Korea. Low-
salt fermented small shrimp was prepared with 4% sodium chloride and 4% potassium chloride, and
various additives such as 0.5% lactic acid, 6% sorbitol and 4% ethylalcohol extract of red pepper as
preservatives and flavor enhancers, And the changes of taste compounds, volatile compounds and fatty
acid composition in low-salt fermented small shrimp were analyzed and compared with those of conven-
tional 20% sodium salt fermented one during the fermentation of 120 days at 25%3°C.

The most favorable taste for fermented small shrimp were reached at 60 days of fermentation. Judging
from sensory evaluation, little difference of taste was detected between the low-salt fermented small
shrimp and high-sodium salt fermented one. The principal taste compounds in fermented small shrimp
were free amino acids, and betaine and nucleotides and their related compounds played an assistant
role. The major amino acids in fermented small shrimp were glutamic acid, leucine, proline, glycine,
lysine and aspartic acid. The major fatty acids in fermented small shrimp samples were 16:0, 20:5,
22:6, 16:1 and 18:1, and unsaturated fatty acids decreased slightly while saturated fatty acids in-
creased during fermentation. At 60 days of fermentation 8 kinds of volatile fatty acids (acetic acid,

propionic acid, isobutyric acid, butyric acid, isovaleric acid, valeric acid, isocarproic acid, carproic
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acid), 6 kinds of carbonyl compounds (ethanal, propanal, 2-methylpropanal, 3-methylbutanal, pentanal,

2-methylpentanal), and 3 kinds of volatile amines (methylamine,

were identified.
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Table 1. Formulas of ingredients for the preparation of fermented small shrimp
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trimethylamine, isopropylamine)
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EHE 2% ¢ 1N KOH-95% EtOH = A3lg
14% BF3-MeOH 3 ml & 7}sle] 95T o4 3087k
FFALst] APk g2z 2 e o A
N6 A9} o] GLC(Shimadzu GC-7AG) =4] 14
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HAASDEO Hak: Lee 58 uiyo) u}e} 14
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Betaine, TMAO, TMA % Z=creatinine 9]
e oade AdsotlEdoE 225 oY
24 FAHPAEAE AAT T AFFE Ao
AL g ampouleo] o] FHLENA Fu
betaine, TMAO, TMA 9@ Zcreatinine A|5.2 ¥}
t}. betaine & Konosu 2} Kassai'he] d}#] = Focht
S Wl wel AFsigen, TMAO 3 TMA
= Dyerg] e 7] 2 F & Sasaki 514, Hashimoto o}

(%)
Sample code Table salt KC1 Lactic acid Sorbitol EtOH EtOH extract® (W/V)
$19) 20
S 4 4 0.5 4
Ss 4 4 0.5 4

2)Ratio to the raw small shrimp

b) Alcohol extract of red pepper, 100! EtOH with 25 g red pepper powder in flask was stirred for

24 hrs at room temp.
¢)S: small shrimp
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Fig. 1. Changes of VBN during the fermentation

of small shrimp.
Legends are the same as shown in Table 1,
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Table 2. Changes in proximate composition, salinity and pH during the fermentation of

small shrimp (g/100 g)
Fermentation days
10 30 60 90 120
Raw
S;  S: S S S Sg S1 S; 85 St S S S S, S

Moisture 82.4 68.0 76.7 77.4 69.1 76.4 76.6 67.4 75.5 76.3 69.9 75.4 77.0 68.5 76.8 76.3
Crude protein 13.0 10.2 11.2 10.9 10.1 11.4 11.2 10.7 11.0 11.7 9.8 11.8 10.8 10.6 10.9 11.9
Crude lipid 1.4 1.2 1.4 1.5 1.2 1.0 1.5 1.4 1.4 1.2 1.3 1.5 1.5 1.7 1.1 1.2
Crude ash 3.1 20.1 9.910.0 19.510.2 10.5 20.511.1 9.9 19.0 11.1 10.5 19.2 11.0 10.5
Salinity 0.6 16.1 6.3 6.4 16.5 6.7 6.0 16.2 6.5 6.5 158 6.0 6.3 16.0 59 6.5
pH 7.89 7.12 6.90 6.89 7.056.89 6.80 7.256.90 6.90 7.40 6.91 6.88 7.49 6.88 6.90
2)S;: 20% salt

Szt 4% salt+4% KCI+0.5%

lactic acid +6% sorbitol+4% E,OH

Sg: 4% salt+4% KCI+0.5% lactic acid+6% sorbitol+4% E.QH extract of red pepper
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Fig. 2. Changes of amino nitrogen (NH,-N) during
the fermentation of small shrimp.

Legends are the same as shown in Table1,
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Fig. 3. Changes of viable cell counts during the
fermentation of small shrimp.

Legends are the same as shown in Table 1,
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Fig. 4. Changes of TBA value during the fermen-
tation of small shrimp.
Legends are the same as shown in Table 1,
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Table 3. Changes in fatty acid composition during the fermentation of small shrimp

(area %)
Fermentation days
Fatty Raw 10 60 120
acid
51 S, S Sy Sz Sg St Sz S
12:0 0.4 — — 0.1 0.1 0.1 0.1 0.2 0.3 0.1
14:0 3.0 3.5 3.2 2.8 3.4 2.4 2.6 2,4 2.4 2.2
15:0 1.7 1.5 1.2 1.6 1.0 0.8 1.2 0.5 0.9 0.7
16:0 23.1 22.9 22.8 22.4 24.8 24.1 24.0 26.7 23.0 24.1
17:0 1.0 1.4 1.9 1.9 1.5 1.5 1.0 1.8 3.9 2.2
18:0 6.3 6.2 8.5 6.5 7.8 7.0 7.6 8.5 9.4 9.1
20:0 0.6 0.7 0.7 1.0 1.0 1.4 0.8 1.1 1.5 0.9
22:0 0.6 0.6 0.9 0.7 0.5 0.5 0.8 0.8 0.6 0.2
Saturates 36.7 36.8 37.2 37.0 40.1 37.8 38.1 42.0 42.0 39.5
16:1 11.0 11.3 11.0 10.4 11.2 10.8 11.6 10.9 3.5 10.8
18:1 10.2 10.6 11.1 10.9 10.5 11.4 10.0 10.8 9.9 10.2
20:1 1.7 1.8 1.8 1.6 1.7 2.0 .0 2.4 3.7 2.1
22:1 0.4 0.3 0.4 0.6 — - 0.2 1.0 0.9 1.4
Monoenes 23.3 24.0 24.3 23.5 23.4 24.2 23.8 25.1 24.0 24.5
18:2 2.1 2.3 2.4 2.6 1.4 2.0 2.3 1.0 1.8 3.1
18:3 3.2 3.0 2.5 3.1 2.9 2.8 3.0 3.3 2.8 2.4
18:4 0.8 0.8 0.8 0.9 0.6 0.7 0.7 0.2 1.5 0.8
20:2 0.3 0.4 Q0.4 0.3 0.3 6.3 0.1 — — _
20:4 3.4 3.0 2.7 3.1 3.1 2.7 2.8 3.5 3.2 2.9
20:5 14.6 4.6 14.6 14.2 13.8 14.5 14.4 13.0 12.6 13.5
22:2 1.4 1.3 1.5 1.5 1.1 1.2 0.9 Q0.8 1.2 0.9
22:4 0.6 0.3 0.7 0.3 0.7 0.7 0.5 0.5 0.3 0.2
22:5 0.9 0.6 0.9 0.5 0.8 1.1 0.8 0.5 1.0 0.7
22:6 12. 6 12.9 12.0 13.0 11.8 12.0 12.6 10. 1 1.0 1L5
Polyenes 39.9 39.2 3.5 39.5 36.5 380 381 329 354 36.0

Legends are the same as shown in Table 1.

Table 4. Result of sensory evaluation of products after the fermentation of 60 days

—

Mean scores

Product Taste Color Odor Overall acceptance
S 3. 702 3.25P 3. 50% 3.482
S, 3.20p 3.35® 3. 352 3.00®
S, 3.77® 3.842 3. 60° 3. 542

Means (n=10) within each column followed by the same letter are not statistically different

(p<0. 05)

1~5 scale, 5: very acceptable, 1: very unacceptable
Legends are the same as shown in Table 1.
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Table 5. Amino acid contents of raw and products after the fermentation of 60 days
(moisture and salt free basis)

Fermentation of 60 days

Amino Raw
acid S Ss
(A A mg oy % toAfxxal mgy X_‘Xtal mg % % X). Rotal
Lys 5,099.0 7.0 4,056.6 6.1 4,716.4 7.4
His 4,260.9 58 4,225.2 6.4 4,207.2 6.6
Tau 2,071.0 2.9 1,911.9 2.9 1,629.7 2.6
Arg 3,450.4 4.8 3,008.7 4,5 3,005.0 4.8
Asp 8, 256. 2 11. 4 7,462. 4 11.2 7,102.9 11.2
Thr 3,302.4 4.6 3,056.4 4.6 2,810.4 4.4
Ser 2,935. 4 4.1 2,688.8 4.1 2,375.7 3.8
Glu 13,857.0 - 19.2 12,471.0 18. 8 11,530.6 18.2
Pro 3,393.4 4.7 3,267.7 4.9 2,905.0 4.6
Gly 4,240.8 5.9 3, 865.7 5.8 4,045.5 6.4
Ala 2,610.6 3.6 2,464.9 3.7 2,141. 8 3.4
Val 2,686.7 3.7 2, 600.2 3.9 2,589.7 4.1
Met 1,827.0 2.5 1,553.8 2.3 1,315.0 2.1
Ile 2,378.9 3.3 2,251.6 3.4 2,175.6 3.4
Leu 5,754.1 8.0 5,552.7 8.4 5,216.4 2.2
Tyr 2,728.7 3.7 2,720.9 4.1 2,627.7 4.1
Phe 3,484.3 4.8 3,241.8 4.9 3,005. 6 4.7
Total 72, 336. 8 100.0 66, 400. 3 100.0 63, 400. 2 100.0

Legends are the same as shown in Table 1.

Table 6. Free amino acid contents of raw and products after the fermentation of 60 days
(moisture and salt free basis)

Fermentation of 60 days

Amino Raw Si ) Sg
©, [ o,
(A.A) mg % % t%.tgtal mg % % tg.ti&)tal mg % % At.oAtotal 4
Lys 716.9 5.7 2,724.0 8.7 2,457. 8 7.2
His 147. 6 1.2 223.8 0.7 750.7 2.2
Tau 2,001.0 16.0 1,601.2 5.1 1,593.7 4.7
Arg 1,613.2 12.9 1,692. 6 5.4 2,477.8 7.3
Asp 421.8 3.4 2,567.7 8.2 2,443.2 7.2
Thr 295.2 2.4 1,317.6 4.2 1,303. 4 3.8
Ser 263.6 2.1 880.1 2.8 1,441.0 4.2
Glu 738.1 5.9 4,286.5 13.7 5,310.2 15.5
Pro 1,813.5 14.5 2,786.5 8.9 2, 652. 2 7.8
Gly 991.1 7.9 2,505.2 8.0 2, 650. 5 7.8
Ala 1,244.2 9.9 2,317.7 7.4 1,890.6 5.5
Val 474.5 3.8 1,442.6 4.6 1,372.5 4.0
Met 337.4 2.7 1,005.1 3.2 1,183.4 3.5
Ile 263.6 2.1 1,317.6 4.2 1,268.9 3.7
Leu 643. 2 5.1 2, 880. 2 9.2 3,019.6 8.8
Tyr 295.2 2.4 973.9 3.1 1,338.0 3.9
Phe 284.7 2.3 817.6 2.6 981.7 2.9
Total 12,544. 8 100.0 31, 339.9 100.0 34,135.2 100.0

Legends are the as shown in Table 1.
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Table 7. Changes of nucleotides and their related compounds during the fermentation of

small shrimp

(umole/g, moisture and salt free basis)

Fermentation days

Nucleotides and

their related Raw 60 . 120
compound Ss S, Sy
ATP 0.30 0.10 — - -
ADP 1.21 1.02 0.98 0.90 0. 88
AMP 4.35 6. 06 6.27 7.32 2. 67
IMP 7.94 10. 02 11.74 11.90 11.04
Inosine 12.74 8.85 6.98 1.18 0.93
Hypoxanthine 7.95 47. 81 49.21 53.04 42.35

Legends are the same as shown in Table 1.

Table 8. Nitrogenous compounds of extract (Ex-N) of raw and products after the

fermentation of 60 days

(moisture and salt free basis)

Fermentation of 60 days

Raw
Component T S — S3 i
[-74 [ [

mg % 9% ltfiox «tl(ilta mg % % Etzg— IEIota mg % % It% _t&ta
Ex-N 3,530.4 8,211.4 8,624.1
Free amino acid-N 1,978.5 56.0 4,287.1 52.2 4,791.8 55.6
Nucleotide-N 201.5 5.7 424.5 5.2 431.4 5.0
Ammonia-N 98.9 2.8 1,009.2 12.3 1,210.3 14.0
TMAO-N 190.4 5.4 132.1 1.6 120.8 1.4
TMA-N 42.4 1.2 90. 1 1.1 118.7 1.4
Betaine-N 250. 2 7.1 450. 3 5.5 420.1 4.9
Total creatinine-N 22.3 0.6 27.1 0.3 24.3 0.3
Recovery (%) 78.6 78.2 82.6

Legends are the same as shown in Table 1.
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Table 9. Volatile compounds of raw materials
and preducts after the fermentation

Z7stgd =t

C(19.4%)9) «o% Be NS

of 60 days (area %)
Fermentation of 60
Volatile compound Raw days
St Sa
Volatile fatty acids
acetic acid 21.0 15.3 19.4
propionic acid 18.4 7.7 27.2
isobutyric acid — 1.3 —
butyric acid 10. 8 64.0 27.3
isovaleric acid 19.7 7.5 17.0
valeic acid 14.7 3.8 6.5
isocarproic acid 7.1 0.1 1.3
carproic acid 8.0 0.2 1.2
Volatile carbonyl compounds
ethanal 2.7 0.7 1.6
propanal 4.3 4.2 1.8
2-methylpropanal 29.4 61.7 60. 0
3-methylbutanal 50.8 19.6 17.8
pentanal 6.9 10.7 12.3
2-methylpentanal 5.9 3.0 6.6
Volatile amines
methylamine 0.6 0.1 0.2
trimethylamine 98.3 99.2 09.8
isopropylamine 1.1 0.7 —

Legends are the same as shown in Tablel 1,
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