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Extractive Nitrogenous Constituents in Commercial Saeujeot,
a Salted and Fermented Shrimp (Acetes japonicus)

Choon-Kyu Park, Woo-Jun Kim, Kui-Shik Kim and Jung-Nim Park

Department of Food Science and Technology, Yosu National Fisheries University

Abstract

In order to investigate the composition and the actual status of extractive nitrogenous compounds in saeujeot,
a salted and fermented seawater shrimp (Acetes japonicus), the extract was analyzed separately into extractive
nitrogen, free amino acids, oligopeptides, nucleotides and related compounds, quaternary ammonium bases,
and guanidino compounds, using specimens collected at fish markets from July in 1994 to November in 1995.
The extractive nitrogen of saeujeot was ranging from 430 mg to 528 mg, and the total of free amino acids in
it was ranging from 1,509 mg to 2,131 mg. The extract was rich in free amino acids especially in lysine, glu-
tamic acid, leucine, arginine, glycine, histidine, and glutamine. However, the content of most free amino acids
was fluctuated from collection to collection. The total of nucleotides and related compounds in the extract
was ranging from 1.38 pmol to 7.41 umol, and the range of fluctuation was essentially identical with those of
the extractive nitrogen and free amino acids. Homarine, trigonelline, B-alaninebetaine, and glycinebetaine
were found in the saeujeot extract. Among them, homarine was the most abundant, ranging from 97 mg to
224 mg, but trigonelline, B-alaninebetaine, and glycinebetaine were very low. TMAO and TMA in the saeu-
jeot extract were 13~80 mg and 12~280 mg, respectively. A small amount of creatine (less than 6 mg) and
creatinine (less than 1 mg) was detected in all samples.
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Table 1. Sample of commercial saeujeot”

Sample Sampling date Sampling area
A (Solid, Juice) July. 5, 94 Yosu city
B (Solid, Juice) Aug. 6, 94 Yosu city
C (Solid, Juice) Jan. 7, '95 Yosu city
D (Solid, Juice) Nov. 3, 95 Mokpo city

"A Salted and fermented shrimp, Acetes japonicus

& 1994 74 (AFE At 8Y(HIE B) 2 1995
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& salinometer (Model 601, Yeo-kal Electronics Pyt
Ltd., Australia)Z &3] &}gic}.

ol ~H 2] 4~ micro-Kjeldahl'] 2. 2. &3]3}l t}.

Felojr| At oful e al 2-EEA7](LKB  Alpha
Plus, Series two, Pharmacia England) 2 ARg-3}o] A Al
of 4] wle} wasiste,

Oligopeptide§r: A% A geoll d4-& 715l 6 N
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Table 2. Proximate composition and salinity of comm-

ercial saeujeot’ (%)
Sample” Moisture Protein Fat Ash Salinity
A, Solid 64.4 6.0 1.0 25.0 237
Juice 71.8 1.8 0.1 255 253
B, Solid 64.7 5.6 12 25.3 248
Juice 71.4 3.0 0.2 252 25.0
C, Solid 61.1 10.2 0.9 244 230
Juice 67.8 4.8 1.8 252 25.0
D, Solid 62.7 8.4 0.4 235 217
Juice 66.1 45 0.1 244 242

"A salted and fermented shrimp, Acetes japonicus
“See Table 1
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1.8%(F 1 0.6%)2A vk g pFolqict 3
B3RS 23 5-255%(HF 24.8%)0 =0 1 ET} A
2L 747t 23.5~253%(H T 24.6%)9} 24.4~25.5%(5 T
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Table 3. Nitrogenous constituents of commercial saeujeot™”
A B C
Solid Juice Solid Juice Solid Juice Solid Juice
Extractive nitrogen 454 430 528 440 430 459 481 439
Free amino acids and oligopeptides
Taurine 69 79 81 67 85 93 69 76
Aspartic acid 51(87) 49(27) 72(35)  47(17) 103 110 59(45) 38
Hydroxyproline - - - - - - 31 -
Threonine 32(52) 33(11) 58(28)  34(33) 81(14) 96(2) 60(37) 90
Serine 54(41) 56(10) 61(33)  49(18) 81(10) 93 70(26) 92
Asparagine 40 36 85 64 91 88 119 112
Glutamic acid 103(113)  105(35) 133(104) 99(81) 190 211 115339) 154
Glutamine 99 87 102 72 79 88 119 166
o-Aminoadipic acid - 47) 4(6) 5(5) 4(4) 6 14 2
Proline -(80) -(71) -(75) - -(62) -(56)  92(23) 133
Glycine 130(40)  136(24)  125(46) 106(41)  8(7) 89(4)  81(6) 101
Alanine 81(43) 78(28) 94(44)  78(34) 927 102(1) 93(4) 105
Citrulline - - 12(5) 12(6) 96 104 ~(13) -
a-Aminobutyric acid -(3) - - - 3 - 2 1
Valine 60(34)  62(5) 82(27)  65(14)  94(12) 4107y 9210y 97
Cystine {25) - (54) - 850y 109 «(103) 37
Methionine 37 36 48(10) 35 68(6) 30 86 74
Cystathionine - - - - - - 2(2) 3
[soleucine 57(29) 52(8) 75(24)  57(13)  100(17)  114Q1) 75(31) 98
Leucine 107(36)  99(2) 128G37)  93(22)  112(10)  122(2)  108(1S) 112
Tyrosine 76 23 [(116)  23(2) 93 61 112 89
B-Alanine - - - - 2 2 - 4
Phenylalanine 56(25)  41(2) 80(20)  45(11)  96(14) 9N 95(23) 100
B-Aminoisobutyric acid - - - - - - 1 -
y-Aminobutyric acid - - - - - - 1 2
Ethanolamine -(20) - 15(5) -(21) 14(3) 18 9(1) 6(4)
Hydroxylysine - - 51 44(36) 87 - 5 2
Ornithine 46(2) 65 1114)  10121)  91(12)  106(7)  14(1) 26
Lysine 144(30) 232 178(9)  154(14)  121(25) 1358) 121(23) 131
n-Methylhistidine - - - - 5(12) 7 19 1
Histidine 141(22) 238 165(2)  155(4) 19(25) 27 48(20) 54
Agrinine 130(62)  130(43)  100(61) 104(32)  10(20) 6(5) 186 215
Nucleotides and related compounds
ADP - - - - 1 2 - 1
AMP - - - - 25 32 7 6
IMP - - - - 80 92 9 83
Ino 3 4 6 6 4 6 46 2
Hyp 17 19 16 17 40 49 22 27
Others
Glycinebetaine - - - - + + + +
B-Alaninebetaine 15 27 9 11 + + + +
Homarine 215 224 174 170 97 136 150 141
Trigonelline S 3 5 4 N 5 6 S
TMAO 15 70 21 13 68 51 25 80
TMA 22 12 256 243 54 280 214 156
Creatine 6 5 2 1 4 4 3 3
Creatinine + + + + 1 1 + +

“The amounts of oligopeptides are given in parenthese; Abbreviations and marks used: Ino, inosine; Hyp.
trimethylamine oxide; TMA, trimethylamine. +, trace; -, not detected
A salted and fermented shrimp, Acetes japonicus

“See Table 1

hypoxathine;: TMAO,
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Fig. 1. Free amino acids in the extracts of commercial
saeujeot, a salted and fermented seawater shrimp, A-
cetes japonicus "Vertical bars indicate the standard de-
viation
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mg)¥}t 430~459 mg (% 442 mg) o 24 TE oA
oF7b kel uhebal Algh A f-Ale) Al A= A
Bl A9 B (T 461 mg)ell Ao} 2 Hfolst ¢
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L al-g-of "1 Ql 1.372-2.238 mg (Y 1,805 mg)‘“i’} b
228F rFolgiu). Ao mix)g) WA

fewowsx womt 4 pee A7 1,146mg1}

7833 mgo it H ’H}JL el HAE S4A7 2 A
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o AEAN AS) Do pEozA F
del Sk 20% £2) 2 o
Folldix 7z 1513~1.907 mg ( 1,795 mg)=}
1.509~2,131 mg (3 7+ 1.811 mg)o & ’i gheke] zjol=
vlekstodet. a3} S fejolul Al 2A
& 2 ol fldle, kel wlnd B As
welel G a chebula lysineo] 121232 mg (B
152 mg)e 2 A 71 Esigda S-&  glutamic
acid 99~211 mg (4 5F 139 mg), leucine 93~128 mg (%
7F 110 mg), arginine 6~215mg (F 110 mg), gly-
cine 81~136 mg (H 4+ 106 mg). histidine 19~238 mg
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Fig. 2. Oligopeptides in the extracts of commercial
saeujeot, a salted and fermented seawater shrimp, A-
cetes japonicus "Vertical bars indicate the standard de-
viation

(& 106 mg), glutamine 72~166 mg (3 F 102 mg)2
o] A th(Fig. 1).
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% Table 32| 23 %ol FAstodct i F2f ofv]
(b Z71eke] FAlE 4~745 mg (33T 390 mg) 92
i BT frefobrlnal F8Fe] 16.3-49.2%(%
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28 mg), aspartic acid 0~87 mg (H 26 mg), valine
0~107 mg (1 26 mg)e] F-¢|ch(Fig. 2).
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Fig. 3. Nucleotides and related compounds in the ex-
tracts of commercial saeyujeot, a salted and fermented
seawater shrimp, Acefes japonicus "See Table 1
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Fig. 4. Betaines in the extracts of commercial saeujeot,
a salted and fermented seawater shrimp, Acefes japon-
icus "See Table 1

taineQ] glycinebetaine®} B-alaninebetaineo} 7 -Zx] 9l
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B-alaninebetaine-2- 0~27 mg (W 8 mg) &=},
e e) B A @ell4] &= B-alaninebetaines-

Qb7bel AR obelx] Fulis d otk

2] betaineF-+=

0
H
o

Ao

e Hr X
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TMAO % TMA
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72t} TMAO: 13~80 mg (1 43 mg)e 24 w8
o4& 15~68 mg (FTF 32 mg), “12} 3L ¥FH2 13-80
mg (A 54 mgleBA] weE 2yl olZEol4] =& #H

olgdrh. TMAY= 12~280 mg (155 mg)elgl o], 73 &
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kel ARVeA Hap Fol FAg A HEe
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mg)T} 40~44 mg (P 42 mg)e] W= ol & ol
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Fig. 5. Trimethylamine oxide and trimethylamine in
the extracts of commercial saeujeot, a salted and fer-
mented seawater shrimp, Acefes japonicus "'See Table 1
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Fig. 6. Nitrogen distribution in the extracts of comm-

ercial saeujeof, a salted and fermented seawater
shrimp, Acetes japonicus "See Table 1
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