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Changes in Nutritional Components of Toha-jeot with
Wheat Bran during Fermentation
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Abstract

In this study. to activate the industrialization and to improve the quality of Toha-jeot by shortening the
fermentation period, we investigated the changes in the nutritional components of Toha-jeot. salt-fermented
Toha shrimp(Caridina denticulata denticulata Dg Haan). which was salted with a low-salt group and high-salt
group during fermentation. In this experiment. there are four groups of Toha-jeot which were manufactured
with 15% ratio of common salt: the first group containing 2% wheat bran (W2%-L), the second high-salt
group containing 2% wheat bran(W2%-H), the third low-salt group containing 4% wheat bran (W4%-L) and
the last high-salt group containing 4% wheat bran(W4%-H). These four groups were refrigerated at 4+1C
and then taken out for analysis at three month intervals during 9 month. Among the free amino acid contents
in Toha-jeot, 22 kinds were detected. 6 month after the fermentation when the quantity of the amino acid
contents in Toha-jeot is highest, ornitine, glutamic acid, leucine, alanine, lysine and valine occupy the majority,
in the order of abundance. In cases of nuclectides, 6 month after the fermentation, from the groups W2%-L.,
W2%-H and W4%-L, incsine and IMP were not detected, and hypoxanthine, AMP, ADP were detected but
9 month after the fermentation ADP was not defected. The main constituents of fatty acid were as follows:
(a) from W2%-L, W2%-H, 6 month after the fermentation, Cis:o, Ciz:0. Cig:1, Cisea and Cygn. (b) from W4%-L.
6 month after the fermentation, Cis:a. Cis:o, Cizeo and Cisir. {c) from W4%-H. Cis:o. Cizeo, Cig:s and Ciger. In case
of mineral contents, Na, Ca. K. Mg, Fe, Zn, Mn and Cu were detected according to the magnitude of the
quantity. From the group W4%-H, high quantity of Na was detected during the total fermentation period.
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In case of color value, from the groups W2%, the values of L. a. b were highest after 6 month fermentation and

were decreased after 9 month fermentation, while from groups W4%, the values of L, a. b were gradually

decreased after 3 month fermentation.
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Table 1-1. Changes in the proximate composition, salinity and pH of Toha-gof containing 2% wheat bran during
fermentation at 15% and 23% NaCl concentration
(%, wet basis)
Fermentation time(months)
Composition 0 3 6 9
W2%-L"  W2%-H?  W2%-L  W2%-H @ W2%-L  W2%-H  W2%-L  W2%-H
Moisture 75.90 69.25 7593 68.90 76.25 68.60 76.05 68.05
Crude protein 6.25 583 6.25 6.09 6.10 6.28 6.37 6.67
Lipid 083 0.70 0.83 075 0.80 0.77 091 1.07
Ash 14.48 21.68 1497 2183 14.46 22.04 1421 2167
Carbohydrate 2.54 2.54 2.02 243 2.39 2.31 246 2.54
Salinity 1313 20.88 1362 21.37 13.80 1985 13.88 19.56
pH 798 779 8.05 790 7.69 813 768 798

Number of samples, n=4
Y Toha-geot was fermented at 15% NaCl concentration
' Toha-jeot was fermented at 23% NaCl concentration

Table 1-2. Changes in the proximate composition, salinity and pH of Toha-got containing 4% wheat bran during
fermentation at 15% and 23% NaCl concentration

(%. wet basis)

Fermentation time{months)

Composition 0 3 6 9
Wi%-L"  Wi%-H'  W4%-L  Wi%-H  W4%-L  WA%-H  Wi%L  Wi%-H

Moisture 75.40 69.26 75.52 68.02 75.78 68.94 75.05 68.15
Crude protein 6.20 580 6.25 6.08 6.20 590 6.28 6.25
Lipid 0.89 0.79 0.88 0.84 099 0.74 0.80 097
Ash 1451 21.10 1419 211 14.08 2142 1487 2170
Carbohydrate 3.00 3.05 316 2.9 2.95 3.00 3.00 293
Salinity 1317 19.65 13.12 20.02 13.50 20.26 1353 19.53
pH 795 780 8.05 8.04 755 8.04 745 8.02
Number of samples, n=4

Y Toha-jeot was fermented at 15% NaCl concentration

9 Toha-jeot was fermented at 23% NaCl concentration
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Table 2-1. Changes in the free amino acid contents of Toha-jeof containing 2% wheat bran during fermentation
at 15% and 23% NaCl concentration
(mg%, wet basis)
Fermentation time(months)
Amino acids 0 3 6 9
wWo%-L! W% We%L  W2%-H  W2%-L W2%-H W%l We%-H
Asp 287(22) 19.8(2.0) 1985(7.8) 128.8(7.4) 121.7(35) 98.8(4.5) 108.8(35) 846(5.2)
Glu 82.3(6.4) 52.0(5.3) 314.7(12.3) 203.0(11.7) 2185(64) 200.1(9.2) 194.9(6.3) 160.6(9.9)
Ser 505(3.9) 28.3(29) 1305(5.1) 87.7(5.1) 165.0(4.8) 87.4(4.0) 165.3(5.4) 985(6.1)
Asn 378(29) 198(2.0) 979(3.8) 60.4(35) 96.3(2.8) 67.9(3.1) 938(3.1) 58.8(3.6)
Gly 544(42) 380(39) 132.6(5.2) 82.3(4.8) 167.8(49) 84.9(3.9) 168.2(5.5) 88.7(5.5)
Gln 66.9(5.2) 433(45) 79.0(3.1) 638(3.7) 85.2(2.5) 59.7(2.7) 80 5(26) 56.6(3.5)
Tau 356(2.7) 295(3.0) 39.7(1.6) 36.7(21) 88.0(26) 676(3.1) 55.5(1.8) 396(25)
His 158(1.2) 16.6(1.7) 915(36) 39.8(2.3) 62.0(1.8) 12.4(0.6) 70.6(2.3) 287(1.8)
Thr 46.6(36) 285(29) 111.0(4.3) 728(4.2) 1236(36) 79.1(3.6) 143.1(4.7) 67.9(4.2)
Ala 128.7(9.9) 99.3(10.2) 177.2(69) 135.0(78) 580.5(16.9) 148.4(6.8) 546.0(178) 140.1(8.6)
Arg 1435(11.1) 136.7(14.0) 779(3.1) 46.1127) 58.0(1.7) 59.7(2.7) 86.2(2.8) 16.8(1.0)
Pro 482(37) 230(24) 122.4(48) 707(4.1) 152.7(44) 90.2(4.1) 158.4(5.2) 828(5.1)
Tyr 42.3(33) 39.1(4.0) 525(2.1) 382(2.2) 48.4(1.4) 29.2(1.3) 65.1(2.1) 38.1(24)
Val 65.9(5.1) 520(53) 109.0(4.3) 74.2(43) 210.7(6.1) 151.6(6.9) 157.0(5.1) 878(54)
Met 39.1(3.0) 276(28) 67 6(2.6) 469(2.7) 59.7(1.7) 388(1.8) 81.3(2.6) 50.7(3.1)
Cys 41(0.3) L1(0.1) 2.7(0.1) 3.4(02) 5.7(0.2) 6.0(0.3) 28(0.1) 6.4(0.4)
lle 60.0(4.6) 58.0(6.0) 99.9(3.9) 66.2(3.8) 1185(3.4) 88.5(4.1) 131.9(4.3) 795(4.9)
Leu 95.9(74) 63.0(6,5) 1495(5.8) 1239(72) 2716(79) 180.2(8.3) 2258(74) 109.7(6.8)
Phe 48 6(3.8) 336(35) 1055(4.1) 532(31) 104.8(30) 55.9(2.6) 133.7(4.4) 64.5(4.0)
Try 70005 5.8(0.6) 328(13) 252(15) 308(1.2) 21.0(1.0) 399(1.3) 16.6(1.0)
Om 72.1(56) 530(55) 1815(7.1) 148.2(86) 4805(14.0)  391.7(179) 194.5(6.3) 131.2(8.1)
Lys 122.1(94) 1059(109) 1842(7.2) 1254(72) 184.4(54) 164.3(75) 170.8(5.6) 112.7(7.0)
Total 1296.0(100.0)  9738(100.0)  2558.0(100.0) 1731.8(1000) 34434(100.0) 2183.3(100.0) 30739(100.0) 1620.8(100.0)
" Toha-jeot was fermented at 15% NaCl concentration
¥ Toha-jeot was fermented at 23% NaCl concentration
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Table 2-2. Changes in the free amino acid contents of Toha-jeot containing 4% wheat bran during fermentation

at 15% and 23% NaCl concentration

(mg%. wet basis)

Fermentation time(months)

’:’;‘;’;‘) 0 3 6 9
W4%-1.0)  WA%-HY  Wa%-L W4%-H W4%-L W49%-H W4%-L W4%-H
Asp 312(22)  169(17)  1906(78)  1107(84) 850(30)  1224(52)  1115(39)  967(53)
Glu 883(61)  531(55)  3076(126)  1650(126) 1438(51)  2133(9.1)  1948(68)  186.6(10.2)
Ser 543(38) 277(29)  1238(51) 725(55)  1444(51)  1098(47)  1540(54)  1041(57)
Asn 434(30)  229(24)  1030(42) 490(37) 97.6(34) 635(27)  102.5(36) 583(32)
Gly 543(38)  387(40)  1168(48) 627(48)  137.9(49)  1068(45)  147.2(52) 942(52)
Gln 824(57)  506(52)  1021(42) 552(4.2)  100.7(35) 69.6(30)  103.2(36) 626(34)
Tau 333(23) 281029 355(15) 315(2.4) 457(16) 86.1(37) 433(15) 374(2.1)
His 244(17) 160018 729(30) - 363(28) 685(2.4) 37.1(16) 762(2.7) 335(18)
Thr 529(37) 26027 109.2(45) 548(42)  1263(44)  1096(47)  124.6(44) 935(5.1)
Ala 1287(80)  902(93)  172.1(7.1) 86.1(67)  4534(160) 1775(76)  4624(163)  1474(8.1)
Arg 1534(107) 139.1(143)  49.7(20) 403(3.1) 66.2(2.3) 734(31) 91.0(32) 36.4(2.0)
Pro 469(33)  320(33)  1234(5.1) 709(54)  1459(51) 978(42)  1457(5.) 895(4.9)
Tyr 423(29)  356(3.7) 489(2.0) 388(3.0) 36.6(1.3) 304(17) 50.2(1.8) 30.8(22)
Val 766(53)  518(53)  1147(47) 127¢10)  1814(64)  1766(75)  1422(50)  1038(5.7)
Met 398(28)  265(2.7) 61.4(25) 65.3(5.0) 505(1.8) 483(21) 729(2.6) 483(2.6)
Cys 34(0.2) 2.7(0.3) 39(02) 24(0.2) 52(02) 6.2(0.3) 59(0.2) 51(03)
lle 786(55)  505(5.2) 96.1(4.0) 403(31)  107.7(38) 904(39)  1108(39) 94.3(5.2)
Leu 1059(74)  699(72)  1399(5.7) 918(70)  2168(76)  1682(72)  2146(75)  1326(73)
Phe 615(43)  345(35) 938(3.9) 386(2.9) 89.1(3.1) 633(27)  125.1(4.4) 79.4(4.3)
Try 11.4(0.8) 5.7(0.6) 314(1.3) 169(1.3) 294(10) 243(1.0) 386(1.4) 25.7(1.4)
Om 46(52)  504(52)  1686(69) 946(72)  3667(129)  3573(152) 1720060}  1410(7.7)
Lys 1502(105)  1039(107)  170.0(7.0) 750(57)  1430(50)  1097(47)  157.3(55)  1192(65)
Total  1437.7(1000) 9725(100.0) 24353(100.0) 1313.0(100.0) 2842.0(100.0) 2350.6(100.0) 2846.1(100.0) 18295(100.0)

‘” Toha-jeot was fermented at 15% NaCl concentration
¥ Toha-jeot was fermented at 23% NaCl concentration
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Table 3-1. Changes in the nucleotides and their related compounds of Toha-got containing 2% wheat bran

during fermentation at 15% and 23% NaCl concentration
(mg%. wet basis)

Nucleotides and Fermentation time{months)

their related 0 3 6 9

compounds W2%-L"  W2%-H?  W2%-L W2%-H W2%-L W2%-H W2%-L W2%-H
Hypoxanthine 77.27 7524 11469 112.33 156.67 166.11 168.37 17389
Inosine 61.72 6208 2284 28.26 - - - -
IMP 30.11 29.12 2384 3092 - - - -
AMP 19.02 19.79 2387 14.36 29.60 14.98 2460 16.22
ADP 3:54 348 513 3.32 455 342 - -
ATP - - - - - - - -

Total 191.66 189.71 190.37 189.19 190.02 18451 192,97 190.11

Y Toha-jeot was fermented at 15% NaCl concentration
f) Toha-jeot was fermented at 23% NaCl concentration
» - not detected

Table 3-2. Changes in the nucleotides and their related compounds of Toha-jeot containing 4% wheat bran
during fermentation at 15% and 23% NaCl concentration
(mg%. wet basis)

Nucleotides and Fermentation time(months)

their related 0 3 6 9

compounds Wa%-LY  wW4ag-H? W4%-L W4%-H W4%-L Wi4%-H W4%-L W4%-H
Hypoxanthine 91.81 86.92 112.68 112.21 144.36 127.97 167 44 175.12
Inosine 56.31 63.58 3499 3388 - 2543 - 2707
IMP 20.10 2822 13.09 3451 - 35.07 - -
AMP 19.79 18.84 21.02 2034 3511 2262 21.72 15.70
ADP 348 6.32 6.44 510 10.02 5.08 - -
ATP ol - - - - - - -

Total 191.49 203.88 188.22 206.04 189.49 216.17 189.16 217.89

" Toha-geot was fermented at 15% NaCl concentration
:“') Toha-jot was fermented at 23% NaCl concentration
¥ - not detected

7b 17389me %2 & HarddE B9 747} 87.3%, 915% A= hypoxanthine®) gol o ABEZ v}
B A3, Wia%-Lo) 16744mg%, W4a%-H7t 17512 of 453 Wttty Bagh Ael dAsteth

ng%Z 27 885%, 804%E AR EATE Wrlgol Hst
HA 942 EFRNME 91 544 AYZ 181.06me%.
TET 18871Ime% B AW AT 1898Bme%=E 77 718§ A71e EspAle SAHA 5 A 249
87.1%, 92.6% % 918%FA 5734l hypoxanthine®] % st (Table 4-1, 4-2>9% 2ok 4 MLl Wa2%-L
o] ¥A UEtSRTH Y3, 283 1999), ol& 3t o F8& 74 APadE Cio, Cist, Cuzo Cisz 2 Cisn
5(1986) 9} AHEA, F5E3 0155 (1976) 9 A, o FAAZ AAIHI. §4 6MYAE Ciw, Cusa,
TAZ F(1985)9) WMol F FEXA, oFI F Cisa, Cizo 2 Cupnon, W2%-Hel 7% %4 3714
(1993)8] 3017, A&EH 01-55(1985)8 A4y A Cigo. Cisite Cieet. Cisa, B Cio®lZ £4 67Mgole
HX A, olg&et AHF(1977)9 EEFo] #HI A3 Ciso. Cizio, Cist, Cigiz R Cien 2 $4717be] @i} ob7d
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Table 4-1. Changes in the fatty acid composition of Toha-got containing 2% wheat bran during fermentation

at 15% and 23% NaCl concentration

(% area)
Fermentation time (months)
Fa iﬁ;" 0 3 6 9
W2%-L"  Wa%-H®  W2%-L  W2%-H @ W2%-L  W2%H  W2%-L W2%-H
Cs:o 4.65 122 375 1.06 510 423 350 2.26
Crao 159 1.36 0.58 1.89 251 - 177 159
Cow A 299 1.69 - 216 - - -
Cro 1.85 195 099 - - - 281 187
Cizo 1383 12.76 1339 1321 1055 1531 15.62 1755
Cia 417 2.55 383 154 415 250 530 485
Cuo 2.53 319 1.78 1.60 2.53 250 5.70 510
Cis:0 1579 1648 16.14 16.59 1484 16.40 1558 1655
Cis:1 12.29 1572 10.85 1334 9.58 11.88 10.69 1177
Ciso 2.10 2.20 2.85 3.07 345 350 324 387
Cis 1350 13.10 15.00 1380 13.30 13.80 13.39 1351
Cis:z 4.60 415 6.30 742 6.53 755 750 735
Cis:s* 1315 12.75 12.25 13.24 1097 12.00 6.54 5.14
Cao4 3.30 290 405 4.09 397 3% 343 359
Cu:s* 6.55 6.68 755 758 764 6.38 493 510
Saturated 42,34 4215 4117 3742 41.14 41.94 4822 4879
Monocene 2946 31.37 29,68 28.68 2703 2818 29.38 30.13
Polyene 27.60 2648 30.15 32.33 29.11 29.88 22.40 21.18
*(n-3)PUFA 19.70 19.43 19.80 20.82 18,61 18.38 1147 10.24
n Toha-pot was fermented at 15% NaCl concentration
® Toha-jeot was fermented at 23% NaCl concentration
¥ - not detected
PUFA : polyunsaturated fatty acid
o a7t gigich o5 T3} Auhke 4 6UTA AL &4 INEN Cn Croo Cieo R Ciga®) £
QAR syt izt 9ol S7FE 92 monoene A &4 6718 Cig, Cigo. Cion 2 Croo £2.2 v
At e £47170) whE Wsle ik Polyene 2, 7Y EFANNE Cigy, Ciso, Cio1 D Cus® &
AL @ p-3 X3 At e 54 9/ gl OS2 SN wE wWele figlen, ARy 73 E

3A i3S £4 Y Wi%-Le F8 7A
WAL Ciso, Cizo, Ciss B Cign® &0l W4%-H
< Cizo Cisio Cisz B Cisa® #0120, 4 671€
o] Wi%-L2 Cis:s, Ciso, Crzo 2 Cis©l®, Wa%-He
Cigo, Cizo, Cisz B Cua0IUth o189 28} AAE &%
& &40 wE gy wWile A28 monoene
A FEe £47170 w2l F7HA T polyene
Aabst p-3 X3 At P S4717k0) FojHo)
et it gastgoh

BI&S AR B2 AYE EIA

A

_04

#2 74
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EAME Cist, Cisoe Cizo E Cos &M &4 670
4o Cis1, Cigo, Cion B Cas ©22 vPAAD. AQYE
3 IHE EdAAN $A717000 we} 23 ke
24392, moncene WA, polyene AgAt ¥ p-3
X3t A ket eH A4 2A4F EdAd
Me E3 AP moncene XHHALY] gheke] WUIE
Hs7h AATHE RS, wrEs) 199) 2 &k W2%
AGZAM s4 2719 Cyq, Cioo AAte] AZEHY
oH, Wi% AHEFANME Cpo Cuz AWile] HZHE
Ao1g Hgou =4 6719 ol Fd= AEFA gt
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Table 4-2. Changes in the fatty acid composition of Toha-jeot containing 4% wheat bran during fermentation
at 15% and 23% NaCl concentration
(% area)
Fermentation time(months)
g ; s ; ;
Wa%-L"  Wag-H®  Wa%-L  Wi%-H  Wi%-L  Wi%-H  Wi%-L  Wi%-H
Cs:0 5.03 485 2.38 187 5.10 479 397 412
Cro - 123 185 0.98 214 150 1.20 115 190
Ciz:o 14.86 16.87 1821 19.06 15.50 1585 16.63 1557
Cua 145 177 198 1.39 155 2.50 5.20 493
Cre 111 1.84 197 1.96 2.00 570 583 495
Cis:o 15.23 15.61 16.62 16.40 16.15 16.27 15.15 16.28
Cisn 8.00 7.29 6.83 7.05 9.64 9.32 10.35 1001
Cis:o 2.16 2.24 2.30 232 225 222 2.30 2.33
Cug:1 1398 13.30 12.02 13.00 13.29 1337 1350 1351
Cusz 6.64 6.83 561 555 5.36 4.00 350 5.30
Cigs* 14.07 1518 1520 15.56 1797 15.85 1533 15.54
Cont 302 2.85 248 349 3.05 350 245 2.56
Cos* 6.57 6.69 6.59 6.91 6.64 543 464 3.00
Cao 2.75 202 2.14 2.15 = - - -
Caz 1.64 081 1.32 115 - - - -
Saturated 44.60 4528 45.60 4590 4250 46.03 4503 4515
Mornoene 2343 22.36 2083 2144 24.48 25.19 29.05 2845
Polyene 3194 32.36 31.20 32.66 33.02 28.78 2592 26.40
*(n-3)PUFA 20.64 21.87 21.79 2247 2461 2128 1997 18.54

b Toha-jeot was fermented at 15% NaCl concentration
12) Toha-jeot was fermented at 23% NaCl concentration
- not detected

PUFA : polyunsaturated fatty acid

5. F71&¢e| H3t

&S Ahg EsAlY s34 F 12 g
T Table 5-1, 5-2¢ 2tk EsiA9 A 77129 #3
£ Na, Ca, K. Mg, Fe, Zn, Mn 2 Cu8 &ojen
olgo] E3Ae st FHAPGY AlEHEH, BFY
o Budel K, Na, Ca, Mgol otel IA 985 my
the Ry (%sd, o235 1982)9F Wido] € FEXAR
o XE Nadt Ca TFo] €53 %ot 0|80 A7 =il
Fagiths RI(FAD 5 1985 M A F e v} Ark
Cadl 7% &4 6/49ol W2%-L& W2%-He 34391
~400.34mg%, Wi%-L3 W4%-He 372.88~394.19mg% 2
AIXNE Holtrt 4 9/ ¥ol= 341.08~361.83me%
2 s Jegd Mgd A 4 MY oF
2246~5570me %2 e Zo) 3121, Nad W2%-H,

Wi%-HS) TAZNH A £47)70] 542383~5914.74
ne% 2 W2%-L. Wa%-Le 339833~3082.23me% Bt
IR =& 3k RAFer, o 7 A9 A

LI

A7 EdtAle gt dASATH Y S, 25 g 1999).

6. zof Ha}

Y71 &E H7e B 483 5 Axe dals
(Table 63 2tk &4 07199 W2%-L% W2%-He L
e 77 1843, 225000 W4%-L3F Wi%-He Lzt
& 7z} 1945, 227724 W4%-H, W2%-H, W4%-L,
W2%-L9) €42 B2 gg ot} EdAle] 44
sjoj7tol we) A ZasiEuh 4 619 W2%-Lt
W2%-Hel L 19963 1761914 &4 97499
W2%-L3 W2%-Hel Lt ztzh 11913} 9942 ol
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Table 5-1. Changes in the minerals of Toha-jeot containing 2% wheat bran during fermentation at 15%

and 23% NaCl concentration

(mg%)
Fermentation time(months)
Mineral 0 3 6 9
W29 We%-HY  W2%-L  W2%-H  W2%-L  W2%-H  W2%L  W2%-H
Ca 393.77 354.73 371.96 389.21 34391 400.34 361.83 341.08
Mg 125.76 171.02 28.37 40.17 22.46 55.70 36.26 30.12
Na 3398.33 5657.08 3882.23 5619.21 3470.12 5901.01 3549.07 5695.44
K 14797 310.90 220.16 300.79 5224 255.91 163.49 263.14
Mn 113 0.85 1.16 1.39 083 098 097 078
Fe 991 6.79 6.05 10.50 7.00 6.16 12.30 354
Zn 1.74 1.78 0.51 0.75 0.79 1.04 0.61 091
Cu 0.86 0.69 0.55 0.52 113 0.67 0.96 051
R Toha-jeot was fermented at 15% NaCl concentrarion
B Toha-jot was fermented at 23% NaCl concentrarion
Table 5-2. Changes in the minerals of Toha-jot containing 4% wheat bran during fermentation at 15%
and 23% NaCl concentration
(mg%)
Fermentation time(months)
Mineral 0 3 6 9
Wa%-L"  w4%-H” W4%-L W4%-H W4%-1 W4%-H W4%-L W4%-H
Ca 382.73 340.70 318.16 308.75 372.88 394.19 361.83 341.08
Mg 127.86 166.07 32.90 26.97 35.49 40.51 33.66 37.05
Na 3734.20 5490.22 3637.19 5914.74 3820.06 542383 3656.36 5589.55
K 190.43 207.80 33348 304.07 174,83 471.04 271.12 210.37
Mn 118 1.03 1.03 0.88 1.20 149 1.03 1.16
Fe 1247 735 533 2.87 571 10.28 6.40 14.26
Zn 2.08 1.82 0.74 0.56 162 1.10 082 136
Cu 0.95 0.66 0.71 0.60 101 0.69 0.76 0.79

'“ Toha-jeot was fermented at 15% NaCl concentrarion
? Toha-jeot was fermented at 23% NaCl concentrarion

st £ Wi%-Lo] £4 3495 6449 Lt
< 72t 16403 120801 Wi4%-HY %4 304 670
49 Lt 72 14929 121628 &4 309 o)f%
HE a9 Zo} 33 gtk EdtAo] 4507
42t w718 Jeile L3 271 Aol Bes
5 223 AU EFE Fade AFoAt @
W 27RE ¥A 42 A9 L9 ERY A
54 67H gl 77h 3302, 3181EAM HZAE st
54 9Mde Zrzh 3156, 279322 #ATHHLY,
ARy gez A EdA Litel &4 MY
2564, 671 ol 2827 R Yol 28552 BHE WS
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HoFA ATy SHch(9ed s, uhEg 1999).

&4 6199 W2%-L3 W2%-He HMEE Jehle
athZ 503, 416019, BMEE Jehis bk 795 686
o8 HIAE Holthrt &4 9gel FaHo et
o) Wia%-LY aghd 54 Mgl 3582 HA2AE
Holthyt Fab 72842, bt S4 0719 6892
=4 Y ol FRE Zrdg £4 07149 Wi%-H
o) a, bgrE 747k 3383 8272 BY A 09 %
SH ZART 21 ¥R o2 A9 192
1S A £4 Y o)F Z W3k YL AHd
T ESE 4717 & agro] 691~1062012, bgk
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Table 6. Changes in the colormetric parameters of Toha-jeot
) Calor Fermentation time(months)
Toha-jeot value 0 3 6 9
L 18431007 1481003 19964731 11914009
W2%-L" a 3.00+003 3.86+0.08 5034260 1.744005
b 6.32+0.04 5.65%0.07 7.95+362 397+012
L 2250£0.11 15.04+0.28 1761 £682 994+0.17
W2%-H a 381+0.04 3694021 416£2.49 1.32+0.03
b 8.19£001 5504018 6.86+3.33 3271007
L 19.45+0.03 16.4010.03 12.08+0.18 11.36+0.25
W4%-L" a 335003 3584004 2.18£0.06 200£0.08
b 6.894+0.01 6.04+0.03 4374009 401019
L 2277007 14.9240.06 12.16£0.09 1050+0.11
W4%-H" a 338005 289+0.04 1.83%0.03 1.39£0.04
b 8.27+003 5.30£0.09 4.23+£005 348006

1064~12562.8 Azt 7ttty B3 g v ok
971¢E A7ke B3Rl #HrisiA @2 EdAlEg
g2 £XE Yehlz 9o, EdRe A4 A%
o m AEH 7B Fesed 988 Avksid
E3AE #49e Aee By A4t ojnAde
fAsE 7178 A3 $oE W2% A7MA $4 3~6709
717k Wi% A7 £4 3AYe 7iziel 4E4 78
M F dg Ao AlgEH

rlo

aj

2ot o

|

I\ PEES

2 Ave EdAY SAVIE dEde sy
43 FAANE A AYH rgLE 499
EE €8l EdAY sA4USAR Pre9 v
g2 Hrbste) A2 E3RY S477% F 49

2] WalE AWEPT 15% AYuLE AFEF AY
E&A I7)& 2%E A7 203 W2%-L), 23%
APUIEE AT LY B D) 2% AN 2
(ol3F W2%-H), 15% AAu&E Az AY E&A
of W71& 4%E A7ME F(O13F Wi%-L) R 23% AY
H-EE AX3 XY EdtR 7€ 4%E A7 ¢
(o138} Wi%-H)¢] 4208 4+1C QAT 91L7
SAANNAA MY Ho2 NEE AFHgT

ox. i off
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Toha-jeot was fermented with 2% wheat bran at 15% NaCl concentrarion
Toha-jeot was fermented with 2% wheat bran at 23% NaCl concentrarion
Toha-jeot was fermented with 4% wheat bran at 15% NaCl concentrarion
Toha-jot was fermented with 4% wheat bran at 23% NaCl concentrarion

I E&3 24 0Mg9 FEFE2 1902 AHH
W2%-HZ3 W4%-H7-ol 69.25~69.261%0°]11, APL.
2 Agd W2%-L#3 Wi%-Lze] 7590~7540%2.
2 4 9hgelx o) @ FEo)UT EdRY
SR F FEHEL e sRAs FBa
Azl ¥ vebsteh 2ede A B8 7
o] 580~667%2A %4F ¢V FUE Hgon,
e AgAeFo] 1312~138%, ITFAAFE 1953
~2088%=2X 4717 & HOE ¥ste YU, pH
9 A% EE ZolA {4 07194l 7.79~7.98, 371 ¥9)
7.90~805, 6714l 755~813 B 97NYel 7.45~802 HS
o $ato 2 Wk YAk

2. frEjohuiite] Hsle 4 2P EFARAN
54 6747 bt 4 9NddE gases
A% BAon F 2F9 feloluite] ASEHYT
felotnedt 2A4E HuEd &4 0/YoX arginine,
lysine, alanine, leucine, glutamic acid7} & o]&u} o}n}
w4 o] HIXo| ol2 %A 6/YNE ornitine,
glutamic acid, leucine, alanine, lysine, valineo] F¥ o}n]
AR W2%-Lol 678 g+t 97 gl 2zt 3443 4mg%,
3073.9mg%, W2%-H7t 2183.3mg%, 1620.8me%, W4%-L
678zt 9MEol  ZZh 28420me%. 2846.1me%.

o]



12 & % 7k & 3 8 3 R 3Q) : 77~89, 2000
Korean J. of Human Ecology 3(2) : 77~89, 2000

W4%-H7}t 2350.6mg%, 18295mg%h 24 L7180 A7t
HAS o AgFol TPFRT obuAt Fiko] BE
€ % F ANed ol duA EIEaY W)L
EABHE chitinaset P2 o8 ©Ae] Fast
A E3AY Apol o wEA FYHA7) g E<
208 AlEE

3. ikBdE B sk W2%-L3 W2%-HY 7%
54 670Y ol% inosine® IMP7F A& HZA ¢
hypoxanthine, AMP 2 ADP7} Aot ¢4
97/1Qle ADP7F YEhEA] sttt Wi%-LY Z4%
AAl &4 6709 olFo) incsined IMP7} vehtx] &
7t &4 97 gele ADPE ZHEHA 4oy Wi%-H
o] A¢= 54 670974 hypoxanthine, inosine, IMP,
AMP 9 ADP7} EAldttizt §4 9igeles IMPst
ADP7} A& &ttt

4. D1EE D E3HAAM 54 e W2%-L
9 F2 74 AR Cio Ci1. Cizo, Cisa B Cisa
o A2 AL, &4 6/HHAE Ciso. Cist Ciss
Cio B CeiRow, W2%-HY 7% &4 Mg
Cieo, Cigt, Cisr Cisz R Cro®lZ &4 6/dele
Cis:o, Cizo, Cige1, Cigs B Cisa® 437134l ule} o7t
o) walzh Atk Wi%-Hel %4 3744 F8 74
A Crzio, Ciso Cigz B Cisa®l €012 4 670
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a8t
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361.83me% 2 ZHAaEo] YEREY, Mg §4 Y o|F
22.46~55.70mg % & 7234t
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