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This paper deals with a rapid method for determination of ATP and its related compounds in fish
and shellfish products using high performance liquid chromatography(HPLC). The HPLC used is a
HPLC/ALC-224 equiped with UV-spectrophotometer (254 nm) as detector and integrator (Yanagimoto
system-1000). The column used is a stainless steel tubing (30.0 cmX3.9 mm i.d.) packed with p-Bon-
dapak Cis. A mixture of 1% triethylamine-phosphoric acid(pH6.5) was used as an eluent and the flow
rate of the eluent was controlled at 2 m//min. For the separation of ATP and its related compounds, a
standard mixture of ATP, ADP, AMP, IMP, inosine and hypoxanthine was subjected to HPLC under the
above mentioned conditions. Six peaks were obtained with retention times within 20 min, and elution
order were hypoxanthine, IMP, inosine, AMP, ADP and ATP. But 5-IMP and 5’-GMP fractions were
not separated by this method.

In generally, IMP content in boiled-dried fish and shellfish products purchased from the market was
comparatively higher than that of other nucleotides. Especially, boiled-dried big eye herring marked
higher value in IMP content than other boiled-dried ones. Hypoxanthine and inosine were major
components of ATP-related compounds in dried products and seasoned-dried ones. And IMP content in
seasoned-dried products was higher than that of dried ones. This fact is suggested that a part of IMP
in seasoned-dried ones was derived from flavoring matter (MSG, 5/-IMP and 5'-GMP) which is added
during the seasoning treatment.
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Table 1. Conditions for HPLC analysis of
nucleotides and their related com-
pounds of fish muscle

u-Bondapak Cis (3.9mm i.d. X
30.0 cm)

1% triethylamine.phosphoric
acid (pH6.5)

Column

Mobile phase

Flow rate 2.0 ml/min

Chart speed 0.5 cm/min

Detector UV detector(254 nm)
Temperature 40°C
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Chemical Co., ¢]EA4kql triethylamine -& 53 BA
RS A-E3tdn. 28z AFA F4L B2F
e zt7 0.001 mole B-o§-& FA| 3t 3ul, 5ul,
7 ul & 27 F9)8t Integrator(System-1000, #iA
i3S A8t peakwid oz AL A4stg
o},

HE: ZEZ ) retention time g v mslxm AT
£ ol 45l A A2 8ue] peak A H oA 4 %P
914-
ol Y sid AptdAzy ez g

2% 3 2%

HPLC =#A9| ZE : HPLC & nucleoside, nucleo~
tide, HAtd7] o] LAY e 2A & JEESYY Zobax
ODS Z¢-g o] &3k why, Z599] u-Bondapak Cys
FYE o] &ate] HWARAEAD G FFL Wl A
2, dEEEYY) R FETHE stE o# gl
Qlm, ZESe wyje ATP, ADP, AMP s} 3
A e el gdeh "l & AT FESY
o upsl & HAlste] 4482l p-Bondapak Cis
< gl ®d g FEZA ¥4 AR ELY F
g & A 34, &, 29L& x-Bondapak Cis-& A}
€3}, o —‘E—/}}(moblle phase) 2 2A & JLHEIY
gl e wle} 194 triethylamine -£o§-% phosphoric
acid 24 pH& A3t A 2519 =9 triethylamine

%, ¥t} phosphoric acid 2 pHE 3 ol ¥
2l & U retention time 2] ¢J3Fe] R}, F pH st
6.58.t} Al4 Zo| A& retention timeo] ZojZ
6.58 } &z & A& hypoxanthine(Hx), IMP,
inosine(HXR)S] 2]%50] Holzch wehA
% pHE 6.5% sgo. =28 X9 9= aA
Z83le 2=} 40°C v} Bt-g 4-F retention time
o] ZAe]x ATP £ZFA|zte] 23] Helx peak 7t 3
A 2o Joemg X E 46°CE g,

>

o154

Hx IMP
HxR
AMP 1\ ADP
ATP
l_—-‘ b . |
0 10 20

Retention time, min
Fig.1. High performance liquid chromatogram of
authentic mixture of ATP and its related
compounds
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Table 2. The recovery rate of authentic mixture of ATP and its related compounds

analysed by HPLC

ATP and its related Added Detected Recovery

compounds (1073zmole) (1073umole) (%)
ATP 2.0 1.87 93.5
ADP 2.0 1.87 93.5
AMP 2.0 1.95 97.5
IMP 2.0 1.01 95.5
Inoisne 2.0 1.98 99.0
Hypoxanthine 2.0 2.05 104.0

Table 3. Contents of nuecleotide and its related compounds in boiled dried fish

products (pmole/g, dry basis)
Products Moisture Nucleotides and their related compounds

Korean name English name - (% ATP ADP AMP IMP HxR*¥  Hx**
Myeol-chi Anchovy

Dae-myeol Large size 23.8 trace 0.01 0.54 10.20 0.21 1.92

Jung-myeol Middle size 33.5 0.81 3.74 2.07 2.19 2.48 19.17

Sau-myeol Small size 32.9 0.08 0.82 2.52 17.56 2.92 13.14

Sae-myeol Least size 35.9 trace 0.18 1.87 13.99 3.10 5.52

Baen-daeng-i Big eye herring 28.1

trace 0.01 1.68 24.52 4.91 5.67

*: inosine, **: hypoxanthine
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Table 4. Contents of nucleotide and its related compounds in dried sea products

(umole/g, dry basis)

Products Moisture Nucleotide and its related compounds
Korean name English name (%) ATP ADP AMP IMP HxR¥* Hx#*
Dae~gu Cod 23.7 trace 1.74 0.01 0.01 16.49 10.73
Myeong-~tae Alaska pollack 33.5 0.01 0.74 0.02 0.36 3.85 26.77
Mal-jwi-chi File fish 22.6 0.09 0.41 0.48 2.64 7.05 18.25
Cham-jo-gi Yellow corvenia 67.1 trace trace trace trace 1.09 32.28
Do-ru-mug Sand fish 33.6 0.11 0.18 0.02  trace 0.35 21.17
Gaed-jang-eo Conger eel 51.0 trace 0.10 0.02 0.78 4.65 12.78
Bung-jang-eo Sharp tooth eel 43.7 trace 0.27 0.23 6.02 4.25 14.28
Ga-o-ri Stingray 29.2 trace trace  trace (.59 4.51 6.05
0-jing-eo Squid 27.5 trace 1.34 0.58 0.18 0.01 22.32
Pi-mun-eo Common octopus 18.7 trace 0.31 0.48 0.37 0.50 5.98
Sae-u Shrimp 24.6 0.01 .0.07 5.23 2.75 15.45 15.45
*: inosine,  **: hypoxanthine

Table 5. Contents of nucleotides and its related compounds in seasoned and dried sea

products (umole/g, dry basis)

Products Moisture Nucleotide and its related compounds
Korean name English name (%) ATP ADP AMP IMP HxR* Hx**
Hark-gong-chi Half beak 19.8 0.02 0.49 0.35 2.85 16.33 16. 60
Sang-eo Shark 65.9 trace  0.06 0.06 0.23 0.47 38.91
Ga-o-ri Stingray 23.8 trace  0.51 0.32 0.18 0.31 7.75
O-jing-eo Squid 29.0 trace 7.08 7.39 0.62 1.28 17.24
Mun-eo Poulp squid 34.8 trace 1.00 11.00 1.00 0.15 22.25
Sae-u Shrimp 19.4 0.25 0.20 0.60 1.72 7.46 5.52
Gae Crab 27.4 trace 1.07 6.35 2.78 3.33 0.23
Sae-jo-gae Heart cockle A 23.6 trace  0.72 1.34 0.69 6.77 9.70
Sae-jo-gae Heart cockle B 20.5 0.52 2.04 3.26 1.87 9.94 12.84
Ban-ji-rack Short necked clam  14.7 trace  trace trace 0.53 0.42 0.93
Baen-deng-i Mussel 16.0 trace  3.40 4.40 3.49 4.06 17.54

*: inosine, **: hypoxanthine
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