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As a series of study for processing low salt fermented fish, this work was undertaken to investigate
taste compounds of low sodium salt fermented anchovy and yellow corvenia comparing with conventional
fermented fish (20% of salt contents) during the fermentation of 120 days at 25+3°C. The major
amino acids in fermented anchovy at 60 day fermentation were lysine, alanine, leucine, valine, isoleu-
cine, histidine, threonine and glycine, while those in fermented yellow corvenia at 90 day fermenta-
tion were lysine, leucine, alanine, valine, threonine, isoleucine, glutamic acid and methionine. These
amino acids held 579 of the total extractive nitrogen content for fermented anchovy and 41% for
fermented yellow corvenia, respectively. It was supposed from the results that principal taste compounds
both for fermented anchovy and fermented yellow corvenia were free amino acids, and that nucleo-
tides and their related compounds as well as total creatinine also played an assistant role. And also
there was little difference between taste compounds of low salt fermented fish and those of conventional

fermented fish irrespective of fish species.
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Table 1. Formulas of ingredients for the pre-
paration of fermented anchovy and
yellow corvenia

(%)™
Sample Lactic . EtOH extract?)
code Salt KCl acid Sorbitol WV
A9, Y ) 20
Az , Y3 4 4 0.5 6 4

a) ratio to the raw fish

b) alcohol extract of red pepper, 100 mi EtOH with
25 g red pepper powder in flask was stirred for
24 hrs at room temp.

¢) A: anchovy, Y: yellow corvenia

14~17 23, 8 ZLEATHAN A BA 27, Pseu-
dosciaena  manchurica(§§5 14~18 cm, HHE 44~70
£, 5 ABE sted Table 13} o ffpo e MAT
o OS2 FHo R WRA A

HRAROPEER 2399 Hikd vt Al 10g.
o 10% ABEEB LY 25m Z st 15270 B
Bibg ¥ EOSEEC0, 000 7pm, 5min) sty I
B 2ox, BEL 22 Frkox 2HEHESY
2.2 LB pH 6.5 2 F%3L 3 millipore filter (0.
45 pm) 2. RSl BEEEI 2otE 29 5] (Waters
Asso. HPLC, Model-244)2 7 #73}ted v}.

HREOID| -t U AR TR BB 5%
Fste Leeg®9 Hkol we} gols| = BoHTA
BREE #AHste olv| BB B #73 (Hitachi No.
835) 24 ol @S whsldon, dASBERE
semimicro Kjeldahl 0 2 w&slgl o).

TMAO, TMA %l # creatinine?| ¥ : TMAO
U TMA & Ak B0 Witk ostdm,
8 creatinine- @Sl FEIL® L] Fikdl e} 520 nm

Bex E R

ot Al BREE Heste mEstg sl

HERBMES 21k : dx)9 25 Table 16]4
o e EALR NS daol BT HBmIRY
gl #LE A% Table 29 34] Jepgl. H3
Qe A FESFex IMP} 39.3umole/g o2 7}
2 oty b T inosine(HxR), ADP T AMPJE
ol o, ATP ¢} hypoxanthine (Hx)e- =% 0.1
umole/g ol =t o]l #Hl =el IMP &L
Bosta, kvl Hx&ie] Mo finsiglen
R 1209 Aol Hx o] HMEBHEY Hiie
AR egdeh. 27139 A$E Table 35} zro] [Fik
WEY IMP 7} 15.58 umole/g o & 73 vigrow],
thgo = HxR, Hx, ADP 2 AMPJgo|glc}. &
ATP = 0.1 #mole/gol ) om 29} Hikste] 2
o] IMP&RLS 1/2.53 59} 283 273
BERHE A A A REBRS ATP EH KK
o} ATP—ADP—AMP—IMP-HxR—Hx9] RES A
HA BK 1204 Adl= Hxsb 322 2xstg
t}, 9:10)

o

e

flo

Zggorn| cBRo| &k - AEERA AL FE da
S} 2719 Az fRgolr] = RE RS Table 4 o}
Zreh. W39 A 18 EY el mRBRe] =g
v % histidine 3} taurine o] £:iEHfolw] xR
47.1% & AR5t 2o 2  arginine,
glutamic acid, alanine @ leucine J[§oj g} o=, %7
AL 167 Bol] ;o] SHTS el o}
Hdggsle] 2 o arginine 3} cysteine o] M= x| &
grow taurineo] LiMolrl MR 38.5% T A

lysine,

Table 2. Changes of nucleotides and their related compounds during the fermentation of

anchovy®

(umole/g, moisture and salt free basis)
Nucleotide Fermentation period (day)
?:lgtgie Raw 20 40 60 90 120
compound No.1 No.3 No.1 No.3 No.1 No.3 No.1 No.3 No.1 No.3
ATP 0.1 — —
ADP 0.5 tr.® 0.1 3.1 tr.
AMP 0.4 2.5 2.9 1.8 1.8 0.1 0.1 0.1 0.9 0.1 0.1
IMP 39.3 4.7 3.7 4.3 4.2 4.6 3.0 3.2 5.7 1.2 1.0
Inosine 6.2 20.3 19.7 16.4 17.7 11.2  14.2 13.0 0.1 3.1 2.3
Hypoxanthine 0.1 62.2 58.8 47.6 48.5 56.1 62.7 40.5 36.6 27.5 24.1

a) sample code refer to Table 1, b) trace
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Table 3. Changes of nucleotides and their related compounds during the fermentation of

yellow corvenia?)
(nmole/g, moisture and salt free basis)

Nucleotide Fermentation period (day)

and the

related Raw 20 40 60 20 120
compound No.1 No.3 No.1 No.3 No.1 No.3 No.1 No.3 No.1 No.3
ATP 0.1 — — — —

ADP 0.6 tr.® Q0.1 — — tr. 0.2

AMP 0.5 0.8 1.2 1.0 0.3 1.5 3.0 tr. tr. tr. tr.
IMP 15.58 1.3 0.7 0.1 0.1 0.4 0.4 1.3 1.0 0.2 0.2
Inosine 6.5 0.1 0.1 0.1 0.1 2.8 2.9 tr. tr. 0.5 0.3
Hypoxanthine 3.1 45.1 52.8 52.1 49.5 44.4 43.9 46.4 40.0 30.1 29.2

a) sample code refer to Table 1, b) trace

Table 4. Contents of free amino acid in raw anchovy and yellow corvenia
(moisture and salt free basis)

Amino Anchovy Yellow corvenia
acid (A.A) mg % % to total A.A. mg % % to total A.A.

Lys 191. 48 4.9 141. 49 5.3
His 1027. 39 26.4 136. 56 5.1
Arg 211.30 5.4 — -

Tau 805. 49 20.7 1030. 00 38.5
Asp 88.25 2.3 6.85 0.3
Thr 137.11 3.5 69. 33 2.6
Ser 107.68 2.8 30. 50 1.1
Glu 161.93 4.9 161.08 6.0
Pro 129.43 3.3 233. 04 8.7
Gly 83.75 2.2 97.57 3.6
Ala 185.76 4.8 178.53 6.7
Cys 19,35 0.5 — —
Val 118.23 3.0 82.78 3.1
Met 119.56 3.1 66. 30 2.5
Ile 99. 88 2.6 59.14 2.2
Leu 171.56 4.4 109. 55 4.1
Tyr 90. 95 2.3 115.74 4.3
Phe 110.42 2.8 158.21 5.9
Total 3889. 52 99.9 2677. 67 100.0

st9 3, TS0 = proline, alainne, glutamic acid, Bolv| = BE&RE JoHEhKSHEERE HFsd&
phenylalanine, lysine o histidine Jlfo] gl g}, =&l A%, &RBl dlske] EAA AL 5. 715 A
Table 5o 28} o] @A Bk BgEolr] @@ 6.4 f5 Bmslelch. ks Aobel =By ELE
o) e ua, ERESA 4fke] 20.7% AAst Bw @Folw kel lysine & FRpAA 4.9% A
93;% taurine & Rit}& 209 Aol THoE veht o Zaol Aol Bk 20 4A A 11~129% 2A leucine wh-&
B pselol 7 oglutamic acid @ cysteine X o2 ghetow AL iFinsle] FEHHIQL 60 A=
7;{« #irgol 9 o ,mq: el wBe) AR B BARN AL 4,263mg%, As X 4,509mel) = 7HR
B 20 A FA8 sl e 9xx A 2 A, sk B 120 el A 20~22% & AR =& 4
ool Al 4 skl MUK 60 QA BEsgrel  F HIGE Jebigieh. = sREaAas LRl A EOI
B S 2 ol @dstded, BeegAEW vE-& histidine & JFH&JOH A 26.4% 2 b wmoke
A I Re] g L ML 6092 AL B A4 Bastd 1209 A= 660~670 mg/
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Table 5. Changes in free amino acid contents during the fermentation of anchovy?
(moisture and salt free basis)

Fermentation period (day)

Amino 20 40 60
acid Ay As Ay As Ay Az
9 9 [A 9/ to total 25 to total % t
(AA.) mg 95 76 10,0 g o5 7 10 002 uyg g 75 0 10 g 05 7 (0 N0 g 05 % 10 1% mg 95 (6 N .

Lys  2211.96 12.¢ 2373.22 11.0 2611.19 13.7 3046.42 13.8 4263.01 16.9 4509.55 16.3
His 1435.27 7.8 1709.50 7.9 750.13 3.9  817.81 3.7 2114.02 8.4 2031.67 7.4
Arg  1795.88 9.8 2004.98 9.3 1579.69 8.3 1865.06 8.5 —_ — 1012.96 3.7
Tau tr. - tr. - — — - — — — — -
Asp 91.82 0.5 77.02 0.4 155,40 0.8 60.83 0.3 11457 0.5 65.25 0.2
Thr 1577.57 8.6 1832.50 8.5 1773.43 9.3 1935.80 8.8 1781.75 7.1 2173.33 7.9
Ser  1256.28 6.8 1495.83 6.9 1483.66 7.8 1692.61 7.7 526,13 2.2 1096.60 4.0
Glu 8.94 0.1 12.04 0.1 tr. - tr. - — - — -
Pro 485.72 2.6  503.82 2.3 820.18 4.3 706.85 3.2 1072.81 4.3 1346.33 4.9
Gly 592.83 3.2  712.33 3.3 787.29 4.1  805.38 3.7 1461.04 5.8 1773.50 6.4
Ala  1806.45 9.8 2071.03 9.6 2033.92 10.7 2362.66 10.7 3943.76 15.6 3206.97 11.6
Cys 16.72 0.1 24.96 0.1 tr. - tr. - — - - —_—
Val  1653.51 9.0 1960.72 9.1 1804.07 9.5 2250.65 10.2 2466.49 9.8 2687.95 9.7
Met  895.92 4.9 1150.98 5.3 889.36 4.7 1107.61 5.0 1183.27 4.7 1386.96 5.0
Ile 1397.38 7.6 1675.83 7.8 1456.13 7.7 1869.27 8.5 2086.79 8.3 2357.94 8.5
Leu 2694.68 14.6 3112.08 14.4 2658.85 14.0 3276.55 14.9 3252.05 12.9 3584.64 13.0
Tyr  122.81 0.7 135.43 0.6 74.94 0.4 126.22 0.6 223.41 0.9 — -
Phe 345.34 1.9 769.51 3.6 160.54 0.8 69.60 0.3 728.63 2.9 372.32 1.4

Total 18388.08 100.1 21622.78 100.2 19039.78 100.0 22038.32 99.9 25253.73 100.0 27650.97 100.0

Fermentation period (day)

Amino 90 120
acid Ay As A A,

@A) mg 55 BOE mg g K OOR  mg g BOOR mg g %R R
Lys 2634. 04 14.5 2546. 44 14,0 2449.19 21.8 2138. 48 20.1
His 1512. 40 8.3 1292. 14 7.1 674.87 6.0 658. 96 6.2
Arg — - 1422. 21 7.8 - - 146.75 1.4
Tau — - — — — — — —
Asp 04.20 0.5 - — 28.11 0.2 90. 65 0.8
Thr 1203. 69 6.6 1374. 47 7.6 947.17 8.4 947.08 2.9
Ser 807. 62 4.4 1291.63 7.1 48. 66 0.4 147.60 1.4
Glu 52.25 0.3 -~ - 21.61 0.2 160. 23 1.5
Pro 607. 83 3.3 615.71 3.4 187. 07 1.7 184.50 1.7
Gly 803.42 4.4 833.62 4.6 619.89 5.5 604. 21 5.7
Ala 3224.07 17.7 1836. 57 10.1 2544. 93 22.6 1802. 67 16.9
Cys 84. 31 0.5 — - 3.86 - 3.37 -
Val 1701.78 9.4 1615.45 8.9 493.77 4.4 491. 32 4.6
Met 838.13 4.6 822. 44 4.5 198. 67 1.8 208. 59 2.0
Tle 1382. 69 7.6 1371.16 7.5 1253.14 1.1 1283. 39 12.0
Leu 2334.43 12.8 2431.87 13.4 1521. 19 13.5 1524. 67 14.3
Tyr 269. 21 1.5 233.95 1.3 44.27 0.4 49.54 0.5
Phe 658.17 3.6 492.94 2.7 176. 01 1.6 223.25 2.0
Total 18208. 24 100.0 18180. 60 100. 0 11255. 23 99.8 10665. 26 100.0
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Table 6. Changes in free amino acid contents during the fermentation of yellow corvenia®
(moisture and salt free basis)

i

Amino

Fermentation period (day)

40

60

acid

Y

Y, Y1

Y;

(A.A)

mg % %X)K)tal mg 9% ,aﬁfo;otal mg 9 / to total mg 9 / to total

to total to total
/0 o/ /0
mg % mgo% O A

Lys
His
Tau
Asp
Thr
Ser
Glu
Pro
Gly
Ala
Cys
Val
Met
Ile

Leu
Tyr
Phe

20
Y1 Y3

422.55 10.3 853.36
157.92 3.8 362.27
tr. — tr.
45.12 1.1 56.42
340.02 8.3 575.32
304.54 7.4  461.52
493.66 12.0 826.77
tr. tr.
192.57 4.7 287.57
494,39 12.0 770.84
tr. — tr.
368.72 9.0 601.41
257.77 6.3 398.67
325.40 7.9 499.85
613.66 14.9 1119.41
53.37 1.3 28.59
43.31 1.1 36.60

12.4
5.3
0.8
8.4
6.7

12.0
4.2

11.2
8.7
5.8
7.3

16.3
0.4
0.5

846. 47
289. 66
55.83
519.37
423.85
570.02
245.48
644.68

tr.
568. 67
396. 89
472.22
920. 63

14.2
4.9
0.9
8.7
7.1
9.6
4.1

1.8
9.6
6.7
7.9

15.5

1172.16
283.67
203.11
784.92
626. 86
1012.20
316. 92
852. 24

tr.
734.28
554.27
724.93
1448.26

13.4 1178.87
3.3 610.92
2.3 62. 66
9.2 518.98
7.2 467.37
11.6  686.60
3.6 597.27
9.8 789.43
8.4 508.95
6.4 527.81
8.3 . 561.73
16.6 1154.75
—  125.39
—  210.41

14.7
7.6
0.8
6.5
5.8
8.6
7.5
9.9
6.4
6.6
7.0
14.4
1.6
2.6

1544.55 14.8
724.28 6.9
tr. —
726.31 7.0
tr. —
724.72 6.9
512.96 4.9
1232.07 11.8
937.56 9.0
666. 23 6.4
888.40 8.5
1711.52  16.4
773.70 7.4

Total 4113.0 100.1 6878.33 100.0 5953.77 100.0 8727.77 100.1 8000.64 100.0 10442.30 100.0

Fermentation period (day)

Amino 90 120
acid Y, Y, Y, Y,
(A.A) mg % %At.oAfotal mg % %At.OA.total mg 9% %At.oAfotal mg % %At.oAt'otal
Lys 2487.91 19.4 2049. 21 16.7 2142.51 30.4 1693.02 30.9
His 437.64 3.4 402.92 3.3 60. 32 0.9 56.51 1.0
Tau — — — — - — — —
Asp 78.58 C.6 142.80 1.2 19. 34 0.3 21.19 0.4
Thr 1096. 93 8.6 825.77 6.7 521.97 7.4 373.49 6.8
Ser 131.79 1.0 - — - - — —
Glu 978.70 7.6 764.48 6.2 7.10 0.1 5.43 0.1
Pro 317.90 2.5 282. 00 6.3 62.10 0.9 64. 30 1.2
Gly 523. 88 4.1 464. 05 3.8 191. 26 2.7 85. 86 1.6
Ala 1505. 00 11.7 1514.58 12.3 1570.16 22.3 1042. 22 19.0
Cys — - — — 46.84 0.7 0.54 —
Val 1216. 41 9.5 1235. 88 10.1 567.74 8.1 556.79 10.2
Met 739.56 5.8 1108. 07 9.0 154. 35 2.2 111.39 2.0
Ile 1033.20 8.1 962. 87 7.8 328.23 4.7 282.93 5.2
Leu 1976. 20 15.4 1940. 58 15.8 1929. 19 18.3 1075.00 19.6
Tyr — — — — 21.47 0.3 10. 32 0.2
Phe 299.92 2.3 601.74 4.9 59.79 0.8 97.81 1.8
" Total 12823. 61 100.0 12294. 95 100.1 7043.37 100.1 5476. 80 100.0

(6.0~6.2%) BWE= A ot Bioln| =RE%SE AH isoleucine, histidine, threonine @ glycine 5 8 ffo)
siEslel Al ALz A9 2z MK 609 2w o] Bl AR st HEE WA Aol 84.8
7o AR A B Agel gle] Mgy GEel we %, AsolAT 80.8% Atk olEld AL HEMEclw]
HrMEor=| :mBR: lysine, alanine, leucine, valine,  wfR 2 HERMBMEel WX R HRKSY XK
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Table 7. Changes in nitrogenous compounds of extract (Ex-N) during the fermentation of

stgon, HREHREL Fozlz 2T AY ofvlx
RS P3} hliste £ o] glutamic acid 7} #tl&
ol AV £l E3]E Ao] Holstgrt. &AM
Bl fElgole| - BMR-2 Table 6 viebdl vhel
Z2o], FHEAA 714 sl taurined Zk 20 4
ol EA 4 EFsly o proline cysteine @ tyro-
sine & #pke] TRl wep EXolAU fiRelsl
t}, = serine & K 4047 A= 4EHS 6.7~
7.4% 2 AT FAEstEl o ol Fel = Sl o
2} el AV EHd Eslsig o 7 AMRMEE
9 etvj=@Ba Ry kel £ Folst gl
PR el = BE RS WAL Tl A4
Fmetg e o BB don BiekAA S =t
ol b F4w BUR 90 YA E 2717 Y12 12,824
mg%, Ys-& 12,205 mgff 24 134 Bdn ZEHE
ks EER 2 Ak # Y& 5.2, Y2
4.9 52 Eipstglel. 2Ela Bk 2049 2713

anchovy? (moisture and salt free basis)
Fermentation period (day)
Raw 20 40
Component Ay As Ay A,
0, t [2) (74 0, [2) t
mg g BN men EN mes BN meu ER meu {R
Ex-N 1610.5 — 5484.1 - 6335.0 - 5858.8 — 6360. 9 —
Free amino 664. 6 41.3 2875.3 52.4 3438.7 54.3 2938.5 50.5 3410.5 53.6
acid-N
Nucleotide-N 245.0 15.2 789.5 14.4 947.0 14.9 826.2 14.1 622.4 9.8
Ammonia-N 49.4 3.1 399.1 7.3 414.6 6.5 509.6 8.7 531.0 8.3
TMAO-N 6.7 0.4 3.8 0.1 4.1 0.1 3.3 0.1 1.5 —
TMA-N 1.3 0.1 7.6 0.1 5.8 0.1 14.0 0.2 17.2 0.3
Total cretinine~-N 327.0 20.3 371.7 6.8 358.3 5.7 368.4 6.3 387.2 6.1
. Recovery (%) 80.4 81.1 81.6 79.9 78.1
Fermentation period (day)
60 90 120
Component A As - As Ay As
9/t o/ t o/t 9/t o/ 174
me % PN me % N me % LN men R meu ERmeu £%
Ex-N 6615. 8 — 7304.6 ~  5438.1 - 5652.8 — 3728.4 — 3541.0 —
Free amino 3764.0 56.9 4265.1 58.4 2674.4 49.2 2884.4 51.0 1707.1 45.8 1611.2 45.5
acid-N
Nucleotide-N 678.0 10.2  750.3 10.3 524.5 9.6 442.7 7.8 319.9 8.6 278.9 7.9
Ammonia-N  760.9 1.6 792.2 10.8 596.1 11.0 568.9 10.1 321.1 86 324.9 9.2
TMAO-N 2.7 — 1.4 — 0.2 — 1.5 — 0.1 — tr. —
TMA-N 15.2 0.2 15.4 0.2 18.6 0.3 15.7 0.3 17.5 0.5 16.0 0.5
Total 407.8 6.2 392.8 5.4 379.4 7.0 379.5 6.7 382.5 10.3 3656.6 10.4
creatinine-N
Recovery (%) 85.0 85.1 77.1 . 75.9 73.8 73.5
a) sample code refer to Table 1.
Q EFeh WA FSW olelw@MEBs —F  obel <BREMA AL sineo] sb3 gokost, e

isoleucine,
glutamic acid ¥ methionine 5-9] fifo]glz o[ & 8 &
o] ol o] A Y19 AxjfMors| ;=R 86.1
% % AAsgon, Vsl 84.6% & A=t o
3 WA Higstd 9] e A& histidine o
AFB fEfEsl = W] &7 A el A& glutamic acid
9} methionine 5¢] &fo] mgkow oA A=
B ST & AR BRT 2RES slel o
~WE BESE Aoz AAYG Y 22z B A
AAE 60 o] Fel, ZrAMALE 90 o] Fof o}
ol xB@E R FEAAA B AL ARTA F
e AR AE BREMA A5t & ofvlx
Bpo) HEEEROIVL olml Ml =& IBERLAEHI M
HeRstd B2 ud{bam R Bisl BEs
7wl Ao A7sie ol ¥ HBEMRSE] A
% A BHokE £lsle A 2 s

AL REEGM 8L 93] ¥ 2513 HBEH

2 leucine, alanine, valine, threonine,
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o dlagh BRLEWY HRI 8BS Table 7 3}
8o A& tebA g e BA A A SaEE BRTE
AL Winstd R 60U A 6,600~7, 300 mg% =
el datgen o ol Fele FA sl 120
AR &= 3,500~3,700 mg% HWEG . HAR o
250 HiEoln]l mBERY HhRE 2, kA
41.3% ol Zlo] B A Hmete] K 60972
ol = AR ArelA] 56.9%, AselAE 58.4%F 3
Astg e 2 o] N 47 Bt = HB
W E TMACO HRE Bld A% Bisles 4
wel ghEa]olm®E U TMA B MEkd A% 820
shed 120 A9 WAEFEE AT R £4
9% W ¥ 0.5% WEP . = M creatinine B3
AR 9AR AL As 5 HARBETG 360~400 mg
% ®Ez AL B deoh 2R gd25
ZHE e Table 8 3} o] R Himstd 90 A4

EaE KEBFARY MTd # 5k

= 2SR YL 4213.7mg%, Ys-& 4096.0mg% 2
£z ¥ 3.1~3.21% Hmstg k. 2=y #H
B 60759 WA R As 3 ksl £ o« 3,100mg
% 7F W& ERtoldvk. olE T R RS
&3 vk o] FERABERSHE FELFdE
B mot AEfEdE o9 & kA
= 2 oA Aolst vty A A —EEtx
ol e 2713 EALG58RA 4T 4 &#
HAWY HEE 9RAF o] fEEEolv] mRRe]
7 B vhgo® o] of MRS 2
creatinine Z3E9 JHolglel. EFWE Wi RdL5G
-8 omission testgl FEE, WEEolvlxf@ L LB
HEe] stol Efetw #EsId o, EEYE K
Helel R AL REkma-S Bkl ko] 3
T4 ot ERWRSES SHREE ke 5t
Qrh =R FOE HREARS e ok i

Table 8. Changes in nitrogenous of extract (Ex-N) during the fermentation of yellow

corvenia?
Fermentation period (day)
Raw 20 40
Component Y, Y3 Y. Y3
97 t 9 0 o/ o7 ¢
me% fhn me% fn me% BN men £8 mey R
Ex-N 1308. 3 2439.2 — 3174.5 — 3023.3 — 3458.4
Free amino 339.0 25.9 546.1 22,4 937.9  29.5 819.4 27.1 1161.6 33.9
acid-N
Nucleotide-N 148.4 11.3 511.2  21.0 597.0 18.8 583.2 19.3 550.0 15.9
Ammonia~-N 63.5 5.0 388.8 15.9 1398.5 12.6 491.4 16.3 493.7 14.3
TMAO-N 22.7 1.7 16.7 0.7 14.6 0.5 6.1 0.2 6.5 0.2
TMA-N 12.5 1.0 25.3 1.0 23.5 0.7 36.4 1.2 32.6 0.9
Total 321.5 24.6 284.7 11.7 3568.9 11.6 358.2 11.8 252.3 10.2
creatinine-N
Recovery(%) 69.5 72.7 73.7 75.9 75.1
- = Fermentation period (day)
60 90 120
Component Y, Ys Y: Ys Yy Y5
% % t %7t % % U % to
me % EN me% BN mes BN men BN me% LR men LR
Ex~-N 3474.3 4051.9 —  4213.7 —  4096.0 —  2997.8 2563.5 —
Free amino 1031.6 26.7 1453.7 35.9 1777.8 42.2 1658.5 40.5 1048.4 35.0 805.3 31.4
Acid-N
Nucleotide~N 11.0 14.7 516.3 12.7 519.7 12.3 448.7 11.0 334.9 11.2 324.5 12.7
Ammonia~N 686.4 19.8 714.1 17.6 647.0 15.4 621.5 15.2 315.6 10.5 208.1 8.1
TMAO-N 4.4 0.1 3.6 0.1 3.6 0.1 1.5 - 0.3 —_ 0.2 -
TMA-N 44.1 1.3 46.9 1.2 45.8 1.1 51.3 1.3 51.4 1.7 50.2 2.0
Total 348.5 10.0 345.9 8.5 337.1 8.0 325.0 7.9 358.3 12.0 334.0 13.0
creatinine-N
Recovery(%) 72.6 76.0 79.1 75.9 70.4 67.2

2) sample code refer to Table 1.
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