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Changes in Nutritional Components of Toha-jeot (Caridina denticulata
denticulata Dy Hpyy) with Low-salt, High-salt and Conventional
Soybean Sauce during Long Fermentation

Young-Hee Park and Bock-Hee Park*

Dept. of Food and Biotechnology, Dongshin University,
* Dept. of Food and Nutrition, Mokpo National University

ABSTRACT : Changes in the nutritional components of Toha-jeot, salt-fermented Toha shrimp
(Caridina denticulata denticulata Dg Haay) , which was salted with a low-salt group of 15% sodium chloride (L),
a high-salt group of 23% sodium chloride (H), a 50% conventional soybean sauce group(S) during long fer-
mentation were investigated. These three groups were refrigerated at 4 +1C and then taken out for analysis at
three month intervals during 9 month. Even in the process of a long fermentation, the moisture containment of
Toha-jeot in group L and Sis 76. 0 ~ 73. 6% and in group H it is 70. 0%, which are similar in all three groups.
In case of the salinity, there was no change in groups L, H but it was lowered in group S during the fer-
mentation. In all groups there was no change of pH. The free amino acid contents in Toha-jeot, of which or-
nitine, glutamic acid, leucine, alanine, lysine and valine occupy the majority, in order of abundance, in-
creased gradually up to six months of fermentation and decreased by nine months. But free amino acid con-
tents of S group increased continuously during the fermentation process. Hypoxanthine was altered almost
among other nucleotides. ATP was not detected, IMP and inosine had disappeared after the six months fer-
mentation. ADP was not detected after the nine months fermentation. Monoene, polyene and n-3 fatty acids
were increased and saturated fatty acids were decreased in L and H groups. However, no changes of fatty acid
contents in S group during fermentation were showed. The fatty acid contents of three groups, of which Cj:,,
Cis:0, Cis:1and Cx:s occupy the majority. Mineral content of Toha-jeot is mainly consisted of Na, Ca, K and
Mg. In the Hunter values, the redness of L group was superior to that of other groups.
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2 o &8l gheh(H, 1993). E3 A APele AHA
FEd 84 59 7154 £2 4 chitin®]
ok 9.6% (dry weight) Eeso] gles (¥ &
1994), =3 chitin& E3 AAo] Ex| ‘6]*—'&
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ax)e] kAR oA 21.4 kg AHE ¥ 15%
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HPLCE #4313t 24 Alge] anad s
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Table 1. Changes in the proximate composition, salinity and pH of 7oha-jeof during long
fermentation at 15%, 23% NaCl concentration and conventjonal soybean sauce
(%, wet basis)
Fermentation time (months)
0 3 6 9
IS < GO L H S L H S L H S
Moisture 76.0 | 70.0 | 73.6 | 76.2 | 68.9 | 74.7 | 77.0 | 66.6 | 74.5 | 76.31(70.32| 74.6
Crude protein | 6.4} 5.8 | 6.4 6.0y 6.0| 6.6 52| 6.2 | 6.9 6.24| 5.55| 6.4
Lipid 0.8 0.8 0.7 0.8 0.8 0.7 0.8 0.7{ 0.8 0.80f 0.70{ 0.8
Ash 15,01 21.9117.6 [ 15.3 | 22.8 | 16.2 | 15.3 | 24.9 | 15.8 | 14.95|21.93| 16.6
Carbohydrate 1.7y 1.5 1.7} 1.7 L6 1.9 1.7 16| 2.0 1.70} 1.50f 1.7
Salinity 13.6 | 20.4 | 15.4 [ 13.9( 21.0 | 14.0 | 14.2 | 20.2 | 13.7 |13.50]20.71| 13.7
pH 81| 7.9 7.9 81| 80| 81| 80| 81| 80| 7.84| 8.02f] 7.6
number of samples, n =4
" Toha-jeot was fermented at 15% NaCl concentration
2 Toha-jeot was fermented at 23% NaCl concentration
* Toha-jeot was fermented with a conventional soybean sauce
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9ol 7.6~8. 09 el £33l £ W3 gisl ZE=elob § Aoz o EARY §4F =
ot o 5 (199%a) & E3RE 20% Aoz A 5 2% 9] Frejetn|xale] AEEHAww 2 £4

Sof 24U SHAYE JFY LY AE 2
28 v} Qlch B A B3R A FFAA
23% A9 ez dq A" HT 9 344 $4
717be} g pA o) Ao} 20% AAAND E 5
e 2N §A4717k8 G AAE v}
SEEER P EL DEESEE L ER T
8 AAA 77} hzn 49 A8 A 28
AN ZE o) 2 L3zo] Yo &2 Bx} = F
T2 VAR B3 EE AAY ZE AL Tl
Aol & ngieh,

Bl o
3T

2. wreloto|imihel wist

A A7) £433F frelolulaty W
3= Table 2ol veldiiel 370F 9 EdAlol4
Aoz Aeld L7 nygez Hed HE9 &
g otul At 3L S4 670G 7R Fotedot &
A 9Ll Fadhs FFE g oY o]

_63_

O

Asinm A 0 YellA arginine, lysine,
alanine, leucine, glutamic acid”} & ¢} 31} o}n]
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Table 2. Changes in the free amino acid contents of Toha-jeot during long fermentation at
15%, 23% NaCl concentration and conventional soybean sauce

(mg%, wet basis)

Fermentation time (months)
‘:‘C‘}‘d“s" 0 3 6 9
LY H? s? L H L H S L H S

Asp |30.9(21) [ 14.8(16) | 65.4(3.8) 10.7(81) [260.3(9.9) [16L3(5.7 [135.3(49 BIL3( 8.0 104232 | B7(39 | %.2(5.1) [97.7(40
Glu | &.1(5.7 | 41.9(5.9 [145.6( 8.5 |213.002.9) [315.102.0) [40.702.0) [244.6( 7.8) [388.0( 9.5) [0.2( 6.1) 155.9( 6.5 [165.4( 8.7 }460.3( 9.9
Ser |40.6(3.3) | 241026 |51.5(3.4) | &1.2(5.0 [10.9(5.0 [8.9(49 [1.7(5.9 [211.2(5.5 |19.0(5.5) [133.5(5.6) [113.8( 6.0) [196.8( 40
Asn [87(29 [18.9(21 [ 13.0(0.8 [ 0.3(4D [107.0(41) [13.8(3.7 [1029(33) [19.3(3.6 |110.2(3.3 { 7.8(3.2 | B.1(3.9 {B7.7(28)
Gly |57.6(3.9 | 3.8(41 | 6.3(45 | 81.9(5.1) |128.2( 4.9 {199.0(5.9) [165.8(5.3 |176.7( 4.6) [182.2(5.5) [147.3(6.0) J114.6( 6.1) [A44(44)
Gln |66.7(45 |30.4(43 | B.5(1.4 |5L.9(3.0 [ 62.3(26) | 8%.1(3.0 [ 65.9(21) [100.4( 2.6 [ 8.9(27 | 40020 | 50.7( 27 13 1(23
Tau [R1026 (01039 [ 348020 | 714029 | B7(19 | 06(14 | B1(29 |580(L9 |86(26) | 4717 |a1(23 [#H(LD
His |54010 135005 | 198019 [ 99023 [&5(25 | 80829 | 20029 {97020 {12022 | 55.8(23 | 20.4(21 | 08(L0
Thr [%9(38) | Z.1(29 58033 | 7049 235047 10,3046 [15£7(5.0 188.4(4.9 [15.7(5.3 [15.0(5.2 | so(4g) {555(32
Aa 147098 [ 0799 [185.9009 [1218(7.0 {63067 123079 [m21(8.7 129060 323094 [36103 D [62.9( 8.6 | L5
Arg [165.3000) [132.204.9) [1623(9.5) [ 415024 | 46.7(1.8) | .4(22) | 88.022 | 80.3(1.8) [ 8.2(27 | 87(20 [ 511(27) 1795(3%
Pro |4.9(3.0 | 5.7(3.9 | 5.9(33) | 6.4(3.8) [11L7( 43 |10.6(3.9) [164.2( 4.6) {150.6( 3.9 |149.6( 45 [132.4(5.5 | %.2(5.9 164'5(3'3)
Tyr | 541036 (27046 | 76045 | 80.4(47 [145.9(5.6 122047 1043039 [126.1(3.9 [t17.3( 3.9 3.8(5.6) [107.6(5.7 L5 17
Val | 8L3(5.5) | 5L5(5.6) [106.6(6.2) [ 76.0( 44) [107.0( 4.1 |145.3(5.0) 47.1( 7.9 |277.8(5.9) [714.3(83 [1327(5.5 | 8.6(5.2 zas:s( 4:8)
Met | 66(3) |BS(3D 0229 |0.3(24 | 648(29 [663(23 | 80(20 |8L4(21 | ALY 81229 | 5229 [ o0y s
Cys | 35(02 | 30(03 | 86(09 | 2900 | 30003 | 35(0D | 8503 | 61002 | 52002 | 8700 | 51003 )51y
e [R29(56) | @8(53|9L1(59 80235 239 [Un5( 4D 182549 [10.7(31) [UL7(45) [UBS(49) [ 814040 o004
Leu |I5(7.9 | 640(6.9 15.1(7.9 | 8.9(5.0 [17.4(5.6 [169( 6.9 08367 P0L7(5.2 [B27(7.0 [1513(6.9 [11L8(7.0 fy; g5 g
Phe |B8(40 | B9(31 | 7.8(45) |@7(36 JI8S(42 [1140(40 | B6(30 [15.3(3 | B7(3.0 | B6(41D | 84(3D fig 539
Try | 87008 | 04(00 | 96008 | 25012 |3B4(L4 [28(14 [344(1D | 27009 |06(09 | 81012 | 211D | 55007
Orn | 720049 | 9.3(5.3) | 79044 [BL1(7.6 [167.5(6.9) [1%6.0(6.9) [39.202.9 [525.006.) [£2.402.9 [154.6( 6.4 [B16(7.0 fyi5.1( 6.0
Lys |1519(10.9 [100.411.0) |184000.8) [15.4(7.9 169.5(6.5) [25.1(7.9 1R.7(43) [38.7(6.2) [167.3(5.1) [140.3(5.8 | 8.4(47 Iyos 0 6.0
“Total |1484,4(100.0)} 924, 8(100.0) |71, 6(100.0) 1731 1 (10.0) [2622. 8 100 0) 283 3100 0 3118 8000.)[3874. 31000 {3310 8100.)[245. (100 ) 1494, 7(10. 0 21,5100, 0

Y Toha-jeot was fermented at 15% NaCl concentration
2 Toha-jeot was fermented at 23% NaCl concentration

9 Toha-jeod was fermented with a conventional soybean sauce

Values in parentheses indicate % to total free amino acids

] A}k gheko] &4 07 Yoll 1711. 6mg%, £4) 370
9 2834.3mg%, =4 6043 9Ll A2
3310. 8mg %, 4921.5ng% 2 S A7) EL 15 A
£ 39k oA el EelUde olwlxAtel
E3AR Y ofmlxeAl ko]l Frbso] Jebhd Ao
2 AR A4 (1994) o 2 dExE 16%

2 Azd A4 73ae] 18098 S ofmlxat

2] w3lol| A glutamic acid, aspartic acid, lysine,
leucine, isoleucine, valine 5¢] &2 X &= of glch
2 3 ch B4olu| Al F lysined) 73§ A4l
oz AHql SEolA 7t Be g 2
b o]2|d Ao EIAE Gl 4o vy o
o A4l e 2 Aol B3R & AHSdd
o ¥%3 lysines ¥5T 4 v do¥EH 3

ok ao rfe

_64_



S E RO

1 E20 A

ol o ¢8R F& A Foletn Az H . E3A
£ 20% A A A 20g 471709 Fg
obu] x4k ko] 2905.7Tmg% 2 2 1g 2 &
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2] 37N 4349 Az A dAEgch

3. HABHSHO| ¢

B3] ArisAs dAd3Ae WEs
Table 38 o}, %4 7175 hypoxanthinee] 713
Bk ATP= AE = A goket, 79 sta £l
IMP#} Inosine-& <43 3/ ol & Ao Jeh)A ¢
3t2m ADP= 9714 o| & AE= A skt LT,
HT 4 ST A% 54 37149 ] % hypoxanthine,
AMP % ADPute] E13}1L, inosine IMP7} A&
=X ggkorm &4 9714+ hypoxanthines}
AMPule] ExEtA e G4 o] Al Aol ot 3¢
2] E&}AR el A 25 hypoxanthine?] &ako] & 715
o] 9N SAA] LFo| 181 1mg%, HFo) 188.
Tmg% 2 SFo] 189.9mg% ) 7=t 87.1%, 92.6%
% 91.8% 241 %4 A] hypoxanthine®] o] &
yebdeh =3 o] £(199) & $A4 9 A% 2317
o A EAY $FE v 94 A

1]

%9 & 314 7 ulAl7}*] 2 hypoxanthine, AMP 2
IMP £2.2 =2 ofo] Hokow, &5 A3} vlm
A4 AMP 2 IMP+ #4315 .2y} hypoxanthine-&
bt da shgieh £ Adey Ads 3 5
(1986) &l =el&A, A3} o] (1976) o AH+A

5 (1985) o] wielo] A FFAA, o] F(1993) & +
4ol A7, Ae} o] (1985)—4 AAd HAA Y =
71R, ols} A (1977) o EF7]l B3 ATelA =
hypoxanthme-‘l? ofo] o} & Q"“P 2 Z7 of| v]3}ed
453 ko ¥ n 3 A e} dA g

4. X4k x4 of i3}

EFA Y ANEAHSE AutA 24 W=
Table 4} 2}, LEY F8 74 Ayale <4

3ol Cit, Cuio Cisio B Cion®] TollA 54
678 €ell Ciat, Cisir Cisit B Crio 22 v
2, H¥oAA = Cuy, Cisio, Cio B Cos® T2
SA 71 7kel) b & W3k gl o, STell A= Ce.
b Cis:oo Cuio B Cois T 4 67140l Cyiy,
Cie:o Cor B Co:s T2 2 pAS . 54 9149
E&A LT, HE 2 ST9 358 52 TAAY
AR2 Cisot, Cisio, Cisiry Coosol ™, LE3 Sl

Table 3. Changes in the nucleotides and their related compounds of Toha-jeot during long
fermentation at 15%, 23% NaCl concentration and conventional soybean sauce

(mg%, wet basis)

Nucleotides Fermentation time (months)
and
their related 0 3 6 3
compounds LY H? S L H S L H S L H S
Hypoxanthine | 87.5| 87.4| 85.9]|167.3]164.2|181.0|164.8(173.5|180.1|181.1]188.7{189.9
Inosine 69.9( 66.2| 71.3 - - - - - - - -
IMP 20.01 21.2] 20.0 - - - - - - - - -
AMP 17.3| 18.2}| 22.1] 26.6| 20.0| 20.2| 32.3| 20.5| 20.3} 26.8| 15.1| 16.9
ADP 3.1 1.7 2.1 7.7 2.2 31 8.0 1.2 2.8 - - -
ATP S e e A R R A I B N
Total 197.8(194.7(201.4) 201.6|186.4|204.3(205.11195.2|203.2]|207.91} 203. 8] 206. 8

Y Toha - jeot was fermented at 15% NaCl concentration
? Toha - jeot was fermented at 23% NaCl concentration

¥ Toha - jeot was fermented with a conventional soybean sauce

9 not detected
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Table 4. Changes in the fatty acid composition of Toha-jeot during long fermentation at

15%, 23% NaCl concentration and conventional soybean sauce

(% area)
Fermentation time (months)
I; et 0 3 6 9
L’ | B | & L H S L H S L H S

Cs:o 5.15] 3.25| 5.27| 5.16) 3.91| 5.14| 4.12| 6.06| 5.25| 4.50| 5.16 | 9.75
Crao 1.57| 4.04 1.74| 2.57| 3.71| 1.22| 1.63]| 2.74| 2.53| 2.80] 3.64| 1.79
Csio - - - - - 0.76 - - 1.74 - - 1. 85
Ciz:o 20.20| 8.72(16.60116.76 | 8.55| 9.53(11.95| 3.16| 8.31| 7.12{ 2.50| 8.89
Ciz:y 4.66| 8.88| 0.81] 2.71} 4.36 - - - - - - -
Cuo 1.54] 1.70| 1.95| 1.55| 1.75] 1.66| 1.85| 2.06| 1.53| 1.90} 2.00| 1.46
Cis:o - - 0.49 - - 0.79 - - 0.50 - - 0.50
Cis:o 19.21 (15.40117.67 [13.95]16.01 [14.07 |15.79 [17.72[13.94 | 15.40 | 17.36 | 12. 87
Cis:n 5.44110.00 7.02(10.94 |11.86 |11.91|13.24 |14.18 {11.51 [13. 19 |14.50 [10. 50
Cir-o - - 0.74 - - 0.97 - - 0.88 - - 0.98
Cr - - 0. 80 - - 1.25 - - 1. 05 - - 1. 14
Cis:o 1.18| 3.63} 1.61| 3.10( 3.73| 3.67] 3.48| 3.83| 3.22| 3.85| 3.89| 3.22
Cis 1 17.84 {20.08 120.84 [20.01 {20.11 (24.43 }20.69 |22.24 {20. 49 | 21. 65 | 22. 50 | 20. 52
Cus - 6.10| 7.15| 5.26| 6.25| 7.34| 6.24| 7.38| 7.89| 6.92| 8.00| 7.92| 6.24
Cu:s" 2.78] 5.05| 4.98| 4.36| 5.18| 4.11 4 97| 5.60 | 5.44) 5.83| 5.75| 4.36
Cu:s 2.86{ 4.35| 4.20| 4.55| 4.76| 3.67| 5.11| 5.03| 4.59 5.43| 5.33! 4.68
Cy:5" 6.62| 7.751 7.04] 8.09} 8.73] 7.16| 9.79| 9.49| 8.92(10.33} 9.45] 8.78
Cxu-o 3.17 - 1. 86 - - 1. 86 - - 1. 85 - - 1.95
Ca:2 68| - |n12| - | - l1use| - | - |wuse| - | - |12
Saturated 50.02 {36.74 {47.44 [43.09 |37.66 | 39.67 | 38.82 [35.57 |39.75 |35.57 | 34.55 |43. 36
Monoene 27.94 138.96 {29.47 [33.66 |36.33 |37.59|33.93 [36.42(33.05 [34.84 {37.00 |32. 16
Polyene 20.04 124.30 (22.60 [23.25|26.01 {22.74 {27.25 {28.01 | 27.20 [29.59 | 28.45 | 25. 28
* (-3 PUFA | 9.40 |12.80 |12.02 [12.45 [13.91 [11.27 | 14.76 |15.09 | 14. 36 | 16. 16 | 15. 20 |13, 14

YV Toha - jeot was fermented at 15% NaCl concentration
2 Toha — jeot was fermented at 23% NaCl concentration

® Toha — jeot was fermented with a conventional soybean sauce

 not detected
*n -3 fatty acid
PUFA ' polyunsaturated fatty acid

-
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o] ¥ieh =t 5 (19%a) o] WA 22T 20% A4
Aeld B3R Y 204 S43717ke A Ak 24 4
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A7 = AE 5 A & Aol Aoldtgldh

5. 7|82 vzt

B3R ArisA4E
5¢} zch EdA 9 7S F713e] 3L Na,
Ca, K, Mg, Fe, Zn, Mn % Cug} &0l ol &
F71A AEEe] B3R vl #eisga Als
e, g9 ArlAel K, Na, Ca, Mgol
ool Z A o & v] A b= B (3} o], 1982) &
o] X FFA A E Nad} Cadtao] €53
gro} o] Eo] A7 shof] HRlohE B (F 5,
1985) ol = x] A g v} it Cadl 73+ <54 671
Yol 3709 E3lAEF 25 7. 1~435.0mg % =
HnAE Holdhrl 54 971Dl 300.3~369.
Smg% 2 7rAaslo] vebgtth Mg A L¥#H H
TolA 54 3N G| TRE FA] A4 E e
o, A4 ez Hd STeo]l $4714F
265, 1~289. 2mg% & ohE A= Fel wld] E3kh
Na-2 HEelA 9709 <471 7kel 5489, 5~6253.

3ng% 24 LF9 3554, 7~4060. 8mg % ¢+ ST
3857.5~4424.Omg % 2. vt EXR £-&
girh ol d AL i g FH4

7HR Al ko] Aol wiFoll E-& TS 2 AH
9= dAHAT. 53 EFA (5 66.6~77.
0%) %< Ca¥a® 300~435mg% 2 AdA7 L2
ol g Nag A g Ue x| F5ol 25l 713 &
& ZAA A olAdL EeAAE T4
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6. Mol ¥zl

B3R Ar)15A4%5 M9 H3be Table 63
g, W% Jehdle L3 54 04 LTl
18.71, Hiel 23.11, S7& 16.57°14ch L%
HTY A% 54 671Le) 2+2+ 33,02, 318124
HIAE st 4 9ol Zat 3156, 27.
93e.2 Zastgiovt, AMeHH pFe® Hl ST
o] 7% Lakol 4 37l 25.64, 670 Yol 28.
27 2 9ol 28,558 670 o] Foll&= HpE o

8 2ol FA ke
A EE JepiE a3k} FAEE JEE b

Table 5. Changes in the minerals contents of Toha-jeot during long fermentation at 15%,
23% NaCl concentration and conventional soybean sauce

(mg%)
Fermentation time (months)
Mineral 0 3 6 9
LY H? s? L H S L H S L H S

Ca 386.5( 350.7| 368.9( 400.4( 342.7} 376.1{ 435.0} 347.1| 387.7{ 350.2| 300.3) 369.5
Mg 116.8( 158.0| 265.1| 23.2| 28.2| 289.2y 57.4| 30.9] 278.7| 32.8| 26.8| 277.5
Na 3861. 3(5586.914424. 0]4060. 8{6253. 3{3912. 0]3605. 1|5819. 913857. 5{3554. 7|5489. 514021. 0
K 226.2) 417.0/f 393.7| 202.9| 199.5] 417.2} 303.2] 316.2| 374.9] 178.6]| 345.5| 299. 3
Mn 0.7 0.6 0.7 0.8 0.7 0.7 1.0 0.7 1.4 0.8 0.6 0.8
Fe 14. 2 8.1 7.3 6.9 8.6 8.5| 11.0 7.6 10.5f 10.6} 10.1 4.3
Zn 2.0 2.4 0.8 0.5 1.2 1.4 1.5 1.2 0.7 0.7 0.9 1.0
Cu 0.9 1.0 0.7 0.8 0.7 1.0 0.7 0.6 0.5 0.7 0.7 0.8

number of samples, n=3
Y Toha-jeot was fermented at 15% NaCl concentration
2 Toha-jeot was fermented at 23% NaCl concentration

¥ Toha-jeot was fermented with a conventional soybean sauce
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Table 6. Changes in the colorimetric parameters of Toha-jeot 156%, 23% NaCl
concentration and conventional soybean sauce
Color Fermentation time (months)
Toha-jeot
value 0 3 6 9
L-Value 18.71+0.12 27.73+6.36 33.02+£0.07 31.56+0.02
L’ a-Value 3.55x0. 08 9.48+2.18 8.46+0. 08 11.9340. 04
b-Value 7.19%+0.07 11.65+2. 56 12.47+0.03 13.47+0.02
L-Value 23.11%£0.24 28.87%0.04 31.81%0.08 27.93£0.12
H? a-Value 6.41+0.03 8.724+0.01 7.52%0. 06 9.06+0. 16
b-Value 9.91£0.03 12.08+0. 04 12.10+0.06 11.40+0. 02
L-Value 16.5710. 05 25.64+0.03 28.27+0.04 28.55x0. 06
s? a-Value 4.80+0.04 6.91+0. 01 6.45+0.02 10. 6240. 02
b-Value 7.31+£0.03 10.64%0. 01 11.98+0. 05 12.56+0.05
number of samples, n=5
Data : X (Mean Value) + S. D (Standard Deviation)
Y Toha-jeot was fermented at 15% NaCl concentration
2 Toha-jeot was fermented at 23% NaCl concentration
¥ Toha-jeot was fermented with a conventional soybean sauce
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