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Abstract

Changes in the nutritional components of Toha—jeot, salt—fermented Toha shrimp(Caridina denticulata
denticulata De Haan), which was salted with 20%(w/w) sodium chloride and fermented during 60
days at 4+ 1°C were investigated. The free amino acid contents in Toha-jeot, of which glutamic
acid, leucine, lysine, arginine, glycine and alanine occupy the majority, in order of abundance, increased
gradually up to 50 days of fermentation. Most of the nucleotides were decomposed to hypoxanthine;
thus ATP and ADP were not detected. Fermentation decreased inosine, IMP and unsaturated fatty
acid contents and increased saturated fatty acid contents of Toha-jeot. Palmitic acid was the most
abundant fatty acid, followed by palmitoleic acid, linoleic acid, EPA and stearic acid. Among the
mineral constituents of Toha-jeot, Na and Ca were dominantly occupying. The Hunter “L” and “b”
values of Toha-jeot increased during fermentation while “a” value remained unchanged.
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E5A uha o 5¢e] 01N HCIE ¥ 50mlE 713814
&3 ¥ sonicator(Branson 5210, USA)ol A 303k
sonication&t ¥ Sep-pak Cis cartridgeol £ZA|A A}
L3t Al 5493 Z5-89-& phenylisothiocyanate
(PITC) 2 #= A 3}8}o] HPLCE ¥438l& PICO - TAG
A (5)% o] 43ttt oo M2
£ instrument: Waters Associates 510pumpE AHS-
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don 2x& 46°CE #A5Hc
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E3 A =l 10gel 10% Batd 2449 25mlE
7Vsted whsld A 1587 AR Hal AR
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mg, & mg% 2 Al4kste] ebich



esiRe) $AAAF G2 A

LRSS

2313 A E2] MAS portable Minolta Chroma
Meter CR-200(Minolta camera Co. Ltd., Osaka, Japan)
S o] 43l ATk rloM Lat2 B E, a@t
HAE b3t FAEE Jehlo, olof ZFA g2
WY 3-g 7]FE 0.2 L-value 99.46, a-value +0.01, b-
value +2.100197, 39 5% CE AH&stgrl

!

} 1

%8

Es13e YuryEel wat

E3A e £4 F dubAEe] #3lE Table 13 2
t}. 2351 $4 099 8 kP 81.74%, pHE 7.64%

667

o} %A 109 8 -2 6828%, pHe 7372
Frarstgeon 23R 4 F o} dubd¥e W
= A dA i) 38§ £4 F 1410~19.91%
2 bz, Al 23R AzA 3L 20%F
A7 sk Ak 23l 9] 86 o FA s £4 10
del] 16.14%°1 K2, Aol Z7hg ol whet ks 5
7tk A% 1ok

feloto)icitel Hs}

351749 £4 & felolrliate] 25 18%F 2
glom 1 24L& Table 29 2t} E51A& 104 54
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Table 1. Changes in the proximate composition, salinity and pH of Toha-jeot during fermentation at 20% NaCl

concentration (%, as is basis)
Fermentation time(days)
0 10 20 30 40 50 60
Moisture 71.74 63.28 67.23 66.74 66.84 67.14 66.51
Crude protein 11.22 11.66 11.53 1150 11.29 10.89 11.12
Lipid 1.43 1.30 1.32 141 1.30 1.22 1.23
Ash 14.10 17.55 18.70 19.13 19.35 19.52 19.91
Carbohydrate 1.53 1.21 1.22 1.22 1.22 1.23 1.23
Salinity 14.22 16.14 16.92 16.82 17.05 17.22 17.50
pH 764 737 7.35 721 7.18 717 715

Table 2. Changes in the free amino acid contents of Toha-jeot during fermentation at 20% NaCl concentration

(mg%, as is basis)

Amino Fermentation time(days)

acids 0 10 20 30 40 50 60

Asp 500 (42 537 (41 1081 (59 1146 (53) 1216 (41) 1588 (50) 1482 (5.1
Glu 952 (81 1061 (81 1576 (86) 2504 (115) 2847 (96) 3304 (104) 3051 (105)
Ser 785 (66) 846 (65 788 (43) 8.0 (39 1513 (1) 1588 (50) 1569 (54
Gly 517 (43) 537 (41 9.1 49 1401 (64 2106 (7.1) 2319 (73) 2150 (74)
His 122 (10) 148 (11) 58 (31) 764 (35 89 (30 1017 (32) 872 (30
Tau 174 (15) 188 (14) 202 (1) 233 (11 326 (L1 318 (100 291 (10
Arg 1101 (93) 1356 (104) 1521 (83) 1867 (85 2581 (87) 2700 (85) 2441 (84
Thr 522 (44) 550 (43) 788 (43) 1125 (52 1364 (46) 1461 (46) 1366 (4.7
Ala 610 (51) 631 (49 1099 60 1061 (49 2136 (7.2) 2234 (70 2150 (74
Pro 781 (66) 899 (69 1191 (65 1103 (51) 1424 (48 1493 (47 1511 (52
Tyr 695 (58 725 (56) 1099 60 1103 (51 1631 (65 1779 (56) 1511 (52)
Val 483 (40) 550 (42 989 (54 $BS5 (44 1869 (63) 2001 (63) 1859 (64
Met 422 (35 456 (36) 715 (39 615 (27 1127 (39 1239 (38 1046 ( 36)
Cys 69 (06) 81 (06) 109 (06) 64 (03) 59 (0.2) 95 (03 58 (02
Ile 861 (73 967 (74 1209 (66) 1358 (62 1424 (48) 1493 (47 1366 (47
Leu 722 (81 1752 (58 1777 (97) 199 (88 2699 (91) 2796 (88 2686 (89
Phe 807 (68 846 (65 1411 (7.7 1634 (75 1661 (56) 1652 (52) 1482 (51)
Lys 1756 (14.8) 1893 (145) 1301 (7.1) 2101 ( 96) 2758 (93) 2732 (86) 2266 (78
Total 11794 1000 13023 100.0 18323 1000 21813 1000 2963.0 1000 31809 1000 29057 100.0

Values in parentheses indicate % to total free amino acids
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2518 717 leucine 5°] 2= o] AR 557
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zZ+t}. 44 109 ol hypoxanthine} inosine®] 27} 18.8
mg% % 18.1mg% . 7+ %9k, AMP ¥ IMP |
olen ADPS} ATPE AEH A dstel 4de] A3
Holl wat el #20 2 ored Al hypoxanthine?] 3%
o] Z7}= o] 60 o= 269mg%ell Zstg e, 3 5
119 A= ER, AF 019y A$A, T 5(12)2] N
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Table 3. Changes in the nucleotide contents and their related compounds of Toha-jeot during fermentation at

20% NaCl concentration

(mg%, as is basis)

Nucleotides and their

Fermentation time(days)

related compounds 0 10 20 30 40 50 60
Hypoxanthine 11.8 188 226 259 254 26.2 269
Inosine 12.2 18.1 16.3 12.6 10.5 6.6 72
IMP 6.4 2.0 28 20 13 14 1.6
AMP 13.2 6.0 84 84 85 84 8.0
ADP =D - - - - - -
ATP - - - - - - -

DNot detected
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Table 4. Changes in the fatty acid composition of Toha-jeot during fermentation at 20% NaCl concentration .

(% area)
. Fermentation time(days)
Fatty acid
0 10 20 30 40 50 60
Cio:o 1.40 1.48 1.68 222 2.32 242 2.19
Ciz:o 1.38 1.09 1.12 1.34 1.79 1.93 1.95
Cua:o 2.60 2.67 2.49 2.96 2.99 3.03 3.00
Cis:o 1.05 1.07 0.92 1.09 192 121 117
Cis:0 1941 17.26 19.11 20.08 20.50 21.61 21.08
Cis:o 471 3.24 3.24 3.88 3.74 444 414
Cio:0 0.30 0.23 0.17 0.16 0.26 0.26 027
Cx:0 0 33 0.30 0.37 0.21 0.40 0.63 0.35
Cx:o - - 0.42 0.37 0.35 0.29
Saturated 31.18 27.34 29.10 32.36 34.29 35.88 34.44
Cis:1 12.76 12.10 11.34 10.31 9.95 9.73 10.76
Cis:1 1151 1254 12.12 9.73 9.23 9.06 9.79
Monoene 24.27 2454 23.46 20.04 19.18 18.79 2055
Cis:2 9.22 9.88 9.36 757 7.50 7.25 7.49
Ci:3' 4.10 523 452 3.62 354 2.99 3.59
Coo:4a 37 321 293 2.39 2.35 2.04 237
Cao:s 7.00 6.77 6.22 5.65 5.47 4.47 5.40
Cn:s 2.51 2.74 2.51 2.16 2.08 1.39 1.82
Polyene 26.54 2783 2554 21.39 20.94 18.14 20.67
*(n-3)PUFA 13.61 14.74 13.25 11.43 11.09 8.85 10.81

PUFA : Polyunsaturated fatty acid

Table 5. Changes in the metal ion contents of Toha-jeot during fermentation at 20% NaCl concentration

(mg%, as is basis)

Fermentation time(days)

Mental ions i
0 10 20 30 40 50 60
Ca’’ 649 605 682 569 610 635 634
Mg?* 70 65 n ‘65 68 66 67
Na® 2,055 2,242 2,409 2,985 2991 2,250 2.260
K* 221 180 230 172 190 186 189
Mn®" 154 1.42 0.80 0.69 071 068 0.70
Fe?t 50.8 123 166 103 125 11.0 11.2
Zn** 3.11 1.95 2.28 1.76 1.94 1.88 1.98
cu®* 310 3.17 3.04 361 3.23 3.30 3.32
palmitoleic acid(Cis: 1), oleic acid(Cis: 1), linoleic acid & & ekt 1.27~153%2 -39} 5413 ¢£59]
(Cis:2), EPA(Cy:5), stearic acid(Cis:0) s°)gl.e.H Qe} n-3 A nx B Ex3A e L &
o] Eo] & X|u}4ke] 56.6~64.6%2F AL} 5A uhAb F 89~ 14.7% 2 A4 9] 281~36.8%2] 5 12
Z TR AL 271 %S By on, BEIADAE o} =% A el BAS 9o} EPA9} DHA &=
L F23H 2 n-3 AdY TEBZIA AL A & w) s & o) H9-AH-& DHA Feke] g ubd £3)
o} Zo) 53] Astgrt. Cio: o3 Cra:o A WA ?‘?}E&—"* AL EPA #eko] wghizd] ol9} 7 At Ao,
F4717F 204747 & W3t glert 4 304 o) F Holal, G4A 5 A$AHE ¥ 5 UAxAcH16-18)
B 2713t e ol &2 Al Aol 9l ._i
48 A 9le1(15) B AL 44 30 3E] 44351 o Zz0|=20| w8}
AAe] & Aoz Agdd)
A= = _/,\_
BabAe) 221 P Table 1914 1.22~1.43% 2338 $4 T 3% o] &9 ¥ HShe Table 5
o} 2o, BE3lR Y A$ Fr)ol9 g Na, Ca,

2 93 96)9) FUL PO ASA A 22
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K, Mg, Fe, Cu, Zn, Mn%] $£0]31.29 o]F o] &5
E3tR 9 sta Ay Al g = e, gl A
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(199 WMol 2 FFA Aol A Naz} Ca Fage] ¥
53] Po} o] Eo] Az nhol] FeIgrie H(12)9]
A= X A% v} gl 53] EdAl(sE 667 68.3%)
Z9] Ca TS 569~ 682mg°/i A S (58 64.9%)
%] 681mg%a} v} 523 FFoj AT B}E &QE =

7R A 9] 378mg%, &7]&«1 71mg%, v} &3 2] 112mg
%, 57|49 110 mg%, A& ) 223mg%, LA A
2] 139mg%, A A A 2] 32meg% 2 121 FA 2 193mg%
2009l vl E A53] B ool XY et
o|AL B A L AL e TR kg g
9] gkl @] gEo = Algdch

Mol pis}

E3tAe 4 F A =2] ¥sle Table 65} et vt
71% vehllE Lk $4 09l 45.110] 3 4°C2} A
2ol AR el $4 404712 = & W3 e
Al e %4 50U Aol 54 o] Z Y= o 7}e| w2} F
74t} M2 & ehdl & b3k £4 504 Al 2
F7He Lo ANEE e e agt e 4 F 2
H3ke ek BalAl S A= oA o whet A 4 37}
deojr} A A ste] A wof wet AHEFH 7147 FA--H =
g 2 Ade 4 6047 A5 Axr} 234
ot Edtnle) £4 F ol 4xeo] Wi}
B3R AFEN S HA93te A4A 7sdd B8t
2l gz

[®)] ok
ped =

E 3} (Caridina denticulata denticulata D Haan) 5
Al 20%2 AAstT 41 1°Col 4] 60 Fe A4 A
e A5REAE B3R A F JSA

Table 6. Changes in the colorimetric parameters of
Toha-jeot during fermentation at 20% NaCl
concentration

Fermentation time(days) L-Value a-Value b-Value

0 45.11 8.28 1351
10 42.79 848 1477
20 43.00 9.68 15.49
30 43.67 9.15 16.25
40 4429 9.27 16.23
50 49.11 9.49 19.30
60 51.22 9.54 20.04
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inosines} IMP& 7tAstgi e}, A 7H4) 5 A upate] ¥
32 TRAPAL S 2L AYgS R X
32| pabe A APE o astm, A A Ak Sl
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