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Abstract

Changes in ATP and related compounds, TMAO, TMA, creatine and creatinine were analyzed to
establish the processing conditions for rapid- and low salt-fermented liquefaction of anchovwy(Engrudis
Jjaponica) extracts during fermentation. Experimental sample A: chopped whole anchovy, adding
20% water, heating at 50°C for 9 hrs and then adding 10% NaCl. Sample B: chopped whole
anchowy, adding 20% water, heating at 50°C for 9 hrs and then adding 13% NaCl. Sample C:
chopped whole anchowy adding 13% NaCl. Sample D: whole anchowy adding 17% NaCl. ATP,
ADP, AMP and IMP were broken down during fermentation period, while inosine and hypoxanthine
or hypoxanthine were detected in each fermented liquefaction of anchovy. However the amounts of
them were varied from collection to collection according to the pretreatment methods. Possibly ATP
and their related compounds will not make a great contribution to the umami taste in fermented
liquefaction of anchowy. The contents of TMAO were decreased during fermentation period, ranging
from 3 to 15 mg/100g in the fermented liquefaction of anchowy after 180 days. The TMA contents
were increased slowly during fermentation period, ranging from 60 to 114 mg/100g in the 180
days specimens, however their contents were varied from sample to sample. The contents of
creatine and creatinine were increased during early fermentation period, and then they were
decreased in the last period. As for distribution of nitrogen in the anchowy extracts, the contribution
of creatine and creatinine to the extractive nitrogen was occupying 6.8, 5.7, 4.6 and 5.7% in the
experimental sample A, B, C and D, respectively. The contribution of ATP and related compounds
to the extractive nitrogen was occupying 2.1, 2.4, 2.2 and 2.7% in the experimental sample A, B, C
and D, respectively. The contribution of TMAO and TMA to the extractive nitrogen was very low as
they are occupying 0.7~1.2% in the four experimental samples.
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<Table 1> Changes of ATP and related compounds in fermented anchovy during fermentation at room temperature

(umol/g extracts)
Experimentall ATP-related| - Raw | After Fermentation period(day)
samplel) | compounds | anchovy | heating 15 30 60 90 120 150 180
ATP 0.10 - - - - - - -
ADP 0.16 - - - - - - - -
A AMP 0.58 0.40 - - - - - - -
IMP 362 0.40 - - - - - - -
Ino 328 3.28 0.30 0.04 0.07 0.04 - - -
Hyp 235 548 8.08 7.83 6.40 6.67 723 5.46 495
Total 10.09 9.56 8.38 7.87 6.47 6.71 7.23 5.46 4.95
ATP 0.10 - - - - - - - -
ADP 0.16 - - - - - - - -
B AMP 0.58 0.32 - - - - - - -
IMP 3.62 0.55 - - - - - - -
Ino 3.28 2.72 291 2.09 - - - - -
Hyp 2.35 5.89 6.97 752 6.76 6.38 6.57 5.49 5.20
Total 10.09 948 9.88 9.61 6.76 6.38 6.57 5.49 5.20
ATP 0.10 - - - - - - -
ADP 0.16 - - - - - - -
C AMP 0.58 - - - - - - -
MP 3.62 0.63 - - - - - -
Ino 328 2.68 2.24 - - - - -
Hyp 2.35 6.24 7.12 8.89 8.16 7.66 6.99 6.10
Total 10.09 9.55 9.36 8.89 8.16 7.66 6.99 6.10
ATP 0.10 - - - - - -
ADP 0.16 - - - - - -
D AMP 0.58 - - - - - -
MP 3.62 095 0.41 - - - -
Ino 328 2.80 2.39 0.37 - - -
Hyp 2.35 6.46 7.30 9.68 9.26 941 9.22
Total 10.09 10.21 10.10 10.05 9.26 9.41 922

1) A, Chopped whole anchovy, adding 20% water, heating at S0°C for 9 hrs and then adding 10% NaCl.
B, Chopped whole anchovy, adding 20% water, heating at 50°C for 9 hrs and then adding 13% NaCl.

C, Chopped whole anchovy, adding 13% NaCl.
D, Whole anchovy adding 17% NaCl.
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T WE YN0V 1808AE 3meglBA BE AIET
Z 7P 2tk ol o] HA] BEdEE 54 F
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AZ AFNME 3~15mgl 22X YF "o Hs}H
ko) E3}3tgrt Parkt® e AT X AAGAM
TMAO e 46~59mg(F 7 5lmg, n=6), 18|31 Al
Ag FRAAANNE HMmgolPhY. B3I £

<Table 2> Changes of TMAQ in fermented anchovy during fermentation at room temperature

AFIMEG T2 P& BAvh gEhA # A7A
ARF A BC ¥ DE BF AWHOR WS 30|
At

(mg/100g extracts)

B 216 10
C 216
D 216

1) Refer to Table 1.
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HXUE 3 HA AFAGE S4 T creatine Tk
WH3tE (Table 40 el Ut EXUF A
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A5 creatine@#-2 35meglE HyElgon,
Fg Park-& @bzt 7]4A AL F M
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<Table 3> Changes of TMA in fermented anchovy during fermentation at room temperature

(mg/100g extracts)
1 Aftcr B Fermentation period(day)
| heating | 15 30 60 90 120 150 180
A 42 50 59 74 84 70 103 114
B 43 57 53 59 62 69 101 89
C 57 59 59 56 53 69 70
D 48 60 116 103 64 60
1) Refer to Table 1.

<Table 4> Changes of creatine in fermented anchovy during fermentation period at room temperature

(mg/100g extracts)
After Fermentation period(day)
heating | 15 30 60 90 120 150 180
216 206 187 187 127 191 278 72
238 206 151 187 123 119 167 147
214 151 175 159 135 2 64
270 167 147 127 112 76

1) Refer to Table 1.
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<Table 5> Changes of creatinine in fermented anchovy during fermentation at room temperature

(mg/100g extracts)
B S Afti?l‘fi}gie?' B ‘
mple  heating
A 6 11
B 6 12
C 6 41 71 105 112 64 68 62
D 6 56 69 114 104 94 85

1) Refer to Table 1.



<Table 6> Changes of nitrogen distribution in fermented anchovy during fermentation in experimental sample A"

(%)
+"Raw. After Fermentation period(day)

L P anchovy | heating 15 30 60 90 120 150 180
Free amino acids? 400 | 430 539 57.1 596 | 540 68.7 70.9 68.3
Oligopeptide amino acids? 236 27 311 218 189 28.6 12.1 75 167
ATP and related compounds 102 32 28 26 21 2.1 20 16 17
Betaines2) 0.3 - - - - - - - -
TMAO 7.1 0.1 0.1 03 03 0.1 02 0 02
TMA 11 0.6 07 0.8 1.0 1.1 0.8 13 17
Creatine 96 4.1 39 35 34 23 31 4.6 14
Creatinine 04 02 45 40 39 27 36 53 1.7
Unknown 77 6.1 30 99 10.8 9.1 9.5 8.8 78
Recovery of extractive nitrogen 923 93.9 97.0 90.1 89.2 90.9 90.5 912 922

1) Refer to Table 1. -

2,3) These data are cited from previous paper64.65) for comparison.

<Table 7> Changes of nitrogen distribution in fermented anchovy during fermentation in experimental sample BY

(%)
Raw After Fermentation period(day)

Sl anchovy | heating 15 30 60 90 120 150 180
Free amino acids?) 400 422 56.8 61.5 58.7 56.4 69.8 76.4 69.6
Oligopeptide amino acids3) 236 39.6 313 28.1 22.6 24.5 15.6 8.5 124
ATP and related compounds 102 25 31 29 30 19 2.1 1.9 1.6
Betaines? 03 - - - - , - - -
TMAO 71 0.1 0.2 02 03 0.1 0.1 0.0 0.1
T™MA 11 0.6 0.7 0.7 0.8 0.7 0.9 12 1.1
Creatine 9.6 45 32 25 33 20 22 2.8 26
Creatinine 04 03 37 29 39 23 26 32 30
Unknown 77 10.2 1.0 12 74 12.1 6.7 6.0 9.6
Recovery of extractive nitrogen 923 89.8 99.0 98.8 92.6 819 933 94.0 90.4

1) Refer to Table 1.

23) These data are cited from previous paperé465) for comparison.

ol gk AXR Ah9 §5EL 23wt
(Table 6% 7+ AF ANPF AN 7P &
H2E A G FEA 2RSS FEobm| At
EA B0%E AR FPoH, BALSAAEY 7}
024 30% S7HEAT SR o] @
A AXAAEL oligopeptide o}R|eAF HAFEA
27%%F AAs 45BA vlE 191% 71 A,
29 creatine?} creatinine@ A2 X 43%2 1At
A5l Bl&f 57%7F ZaESdTh 1 vee ATPR™
IFE ALEMN 32%F AASGEd 7H2 AR 7
A Z 70%7% ZAEAT 182 TMAOY TMA 2
A% 7F AAE F 07%C)l=d B8 v 75%

br

o rlo N rlo
o

APtk & A2 AAE 717 F fotueAt 2
29} dligopeptide ©}H| 2t AAE Z71EH oY ATP
FdIFE F4& TMAOY TMA A4 Id
creatine®} creatinine A4E 7had Aoz viehydl
a3y 7k AAE F oligopeptide bRt H 4ol
V4 wo| Zykg v TMAOS TMA A7t 74
Zo] ZHAHTh

(Table & 7o) AlRF BAXME 7H2A e 239
AL gl sl Fejotmliat AAE 22% F
7} F97 digopeptide obH) At AAE 160% =7t
Atk 122 ATP ZHIRE FAE 77%44,
creatined} creatinine @AY 52%7+4, 18] TMAO
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<Table 8> Changes of nitrogen distribution in fermented anchovy during fermentation in experimental sample C")

Raw
Lo anchovy | 15 30 60 S 4500180
Free amino acids? 400 | 524 | 639 | 559 | 629 | 665 | 795 | 516
Oligopeptide amino acids3) 23.6 31.0 19.6 355 195 168 72 28.8
ATP and related compounds 102 238 2.5 2.1 2.1 22 1.8 1.8
Betaines?2) 03 - - - - - - -
TMAO 7.1 02 0.1 0.1 0.0 02 00 0.1
TMA 1.1 0.7 0.7 0.6 0.6 0.6 0.8 09
Creatine 9.6 3.5 23 23 24 22 1.1 L1
Creatinine 04 40 26 27 217 26 12 13
Unknown 7.7 54 8.3 0.8 9.8 89 84 8.4
Recovery of extractive nitrogen 923 94.6 91.7 99.2 90.2 91.1 91.6 91.6
1) Refer to Table 1.
2.3) These data are cited from previous papert4.65) for comparison.
<Table 9> Changes of nitrogen distribution in fermented anchovy during fermentation in experimental sample DY) @
{2

o 150
Free amino acids?) 40.0 584 614 639 70.6 69.8
Oligopeptide amino acids3) 23.6 19.8 283 17.3 10.2 154
ATP and related compounds 102 3.6 28 29 . 26 27
Betaines2) 0.3 - - - - - -
TMAO 7.1 0.1 0.1 0.7 04 0.1 0.0
T™MA 1.1 0.7 0.7 14 13 0.7 08
Creatine 9.6 55 217 24 2.1 1.8 1.3
Creatinine 04 64 3.1 2.8 24 20 1.5
Unknown 77 55 07 8.6 115 120 85
Recovery of extractive nitrogen 923 94.5 99.3 914 88.5 88.0 915

1) Refer to Table 1.
2,3) These data are cited from previous papers465) for comparison.

o TMA FAE 75% ZAaEo] A@F AdM 9 #FA}
& oIt

&4 T 7 NEFAM ATP BAEE A4t &
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[, AT BAllME 16~31%(H 3t 24%) 19t 1
2|3 (Table 8) F (Table PoIA <} 7o) AFF C9}
DAME 18~28%(HTF 22%) 2 26~36% (A
29%) 1Atk WM ATP A 3FEA 47} AR 8
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