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Abstract

Globefish, Fugu xanthopterus, known to have a severe toxin, is one of the favorite food in
Korea and Japan when the toxic part is removed.

In this paper, the effect of cooking on the composition of nitrogenous components in the
extractives from globefish cooked by various methods such as boiling, steaming and micro-
wave oven cooking has been investigated and the changes of the taste compounds originated
from the nitrogenous components in the extractives were discussed.

When the sample fish was analysed for general composition, drip amount and pH by the
different methods of thawing, the method effective method was the running water thawing.
Total nitrogen content in raw globefish and the frozen globefish was not different, and the
nitrogen content was increased with the heat treatment. It seemed that the nitrogen content was
higher in the extract from the boiled globefish than that of the steamed globefish.

Taurine, lysine, glycine and alanine were occupied about 70% of the total free amino acids.
Total free amino acid content was higher in the extracts from the frozen sample than those
from the raw sample. The amount of free amino acids was increased when the globefish soup
cooked under the direct-heat cooking than in the microwave oven-heat cooking.

Among nucleotides in the extracts from the thawed and cooked fishes, IMP and inosine
contents were increased, and the both components were decreased with the heating time and by
the heating method.

The content of total creatinine-nitrogen were 50% of the total nitrogen content of the
extracts, but the concentration of glycinebetaine, TMA and TMAO were only a few amounts.

It could be concluded that total creatinine components, including free amino acids such as
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taurine, lysine, glycine and alanine, and IMP might be the important components contributing

to the taste of the cooked globefish.
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— Raw sample (RAW)

Globefish Thawed flesh (WATER)

Boil in water for 15, 30, 45 and 60min (BOIL)

Frozen sample —- Thaw through Cook in steam for 15, 30, 45 and 60min (STEAM)

running water Cook with water in microwave oven {2450 mega—Hz)
for 15, 30, 45 and 60sec (MICROWAVE—1)

Cook in microwave oven (2450 mega—Hz) for 15, 30,
45 and 60sec (MICROWAVE-2)

Fig. 1. Treatment and cooking method of sample. Letters in parentheses mean the sample code.
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Table 2, Comparison of proximate composition in raw and frozen globefish

Chemical composition (%)

Description of sample

Drip (%) pH

Moisture  Crude protein Crude fat Ash
Raw sample 76.41 20.25 2.38 1.50
Frozen sample
Thawed in running water 76.49 19.30 2.46 1.39 1.2 6.70
(15°C, 67min)*
Thawed in room temperature 76.50 19.32 2.33 1.40 2.0 6.77
(17°C, 311 min)*
Thawed in low temperature 76.36 19.95 245 1.38 0.8 6.88

(4°C, 975min)*

*In parentheses, the thawing conditions are described in temperature and required time,
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Fig. 2. Effect of cooking time on change of ex-N
content in globefish meat cooked by the va-
rious method.

A [*O/ . Boiled in water.
"L-@- ; Cooked in steam.
B [AA» . Cooked in microwave oven with water.

- &- . Cooked in microwave oven without water.
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Table 3. Comparison of the free amino acid composition in the meat extract of globefish by cooking method

Sample (mg/100
Free & combined amino ple (mg/100g)

acids RAW*  WATER*  BOIL**  sTEAms> MICROWAVE— MICROWAVE-
Phosphoserine tr 2.2 tr (1.3) 2.1 (0.7) 1.5 (0.5) 1.3 (0.4)
Taurine 99.2 103.4 95.4 100.9 86.8 93.3
Urea tr 2.2 tr 14.4 tr 13.0
Aspartic acid tr tr tr tr tr tr
Hydroxyproline 1.8 9.8 10.8 9.9 14,5 9.5
Threonine 3.0 (0.4) 7.0 (0.2) 6.9 (0.9) 6.9 6.1 (1.2) 6.8
Serine 12.7 4.0 4.6 6.0 4.2 0.4
Glutamic acid 2.4 2.8 3.6 3.9 3.6 4,0
Glutamine tr tr tr tr tr tr
a—-Aminoadipic acid tr tr. 11.0 12,0 .94 10.2
Proline 7.0 6.9 13.1 11.6 10.8 13.9
Glycine 153 (32.3) 16.2(34.5) 16.5 (40.8)  16.5 (43.0) 16.9 (44.9)  16.2 (39.0)
Alanine 17.8 (1.0)  17.9 (0.9) 15.8 (0.8) 20,9 (0.8) 15.5{1.0)  18.1 (0.9)
Valine 2.7 3.5 2.4 2.9 3.0 4.1
Methionine 0.8 2.0 1.8 0.8 2.1 1.9
Isoleucine 2.0 2.0 3.0 1.4 1.6 25
Leucine 4.1 4.1 1.5 4.7 4.1 5.4
Tyrosine 0.2 0.2 0.4 0.3 0.4 0.5
f—Alanine tr tr tr tr tr tr
Phenylalanine 2.6 1.5 3.0 4.0 3.4 4.4
B—Aminoisobutyric acid tr tr tr tr tr tr
Ethanolamine 2.0 5.5 1.3 0.5 4.5 5.0
Ammonia 2.8(0.6)  3.0(0.6) 3.2 (1.9) 3.1 (3.4) 3.6 (3.8) 3.1 (2.1)
DL—Allohydroxylysine 2.3 (0.4) 4,2 (0.3) 6.8 (0.8) 6.2 (1.7) 6.8 (0.7) 6.4 (0,7)
Ornithine 1.2 3.1 3.4 33 3.6 3.0
Lysine 51.2 75.3 80.4 65.8 75.5 75.4
1—Methylhistidine — (163) = (27.5) — (385) — (14.9) — (43.1)  — {(33.2)
Histidine tr 1.2 1.3 1.1 1.2 6.1
3—Methylhistidine tr tr tr tr tr tr
Anserine tr tr tr 2.5 1.7 tr
Arginine 10.1 9.2 12.7 143 11.5 11.2
Total 241.2 287.2 298.9 3251 291.8 305.5

Numericals in parentheses express the amount of combined amino acids analysed after hydrolysis of the extracts.
* Refer sample code described in Fig. 1.

*1 : Thawed through running water.

*2 : Bolled in water for 30 min after thawing.

*3 : Cooked in steam for 30 min after thawing,

*4 : Cooked in microwave oven with water for 30 sec after thawing.

*5 : Cooked in microwave oven without water for 30 sec after thawing.

tr : Trace amounts are detected,
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Table 4. Comparison in contents of nucleotides and their related compounds in the meat extracts’ of globefish by co-

oking method

Sample (mg/100g)

Nucleotides S
RAW* WATER BOIL STEAM MICROWAVE ! MICROWAVE -2

ATP 8.25 2.60 — - — -

ADP 60.25 46,99 4117 29.21 4105 36.36

AMP 10.44 3.21 7.42 6.49 4.59 2.35

IMP 65.31 68.01 52.09 57.61 51.56 54,82

inosine 23.10 45.42 29.17 30.31 13.87 19.27
Hypoxanthine 2,20 1.74 13.29 17.72 11.43 10.40

Total 165,34 168.03 143.14 141.05 122.50 123,32

* Refer sample code in footnote of Table 3.

Table 5. Contents of organic bases in the meat extracts of globefish by cooking method

Sample (mg/100g)

Organic base

RAW* WATER BOIL STEAM MICROWAVE—1 MICROWAVE--2
Total —creatinine 298.43 291.64 399.48 311.45 39245 385.59
Betaine 44,00 38.40 67.30 38.00 71.15 39.86
TMA 0,26 0.54 0.72 0.98 0.65 0.64
TMAO 14.47 14.15 13.43 13.05 13.29 13.18
Total 357.16 344,73 480,93 363.48 477.76 439,27

* Refer sample code in footnote of Table 3.
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Fig. 3. Distribution of nitrogen compounds in the
extracts of globefish meat.

*Refer sample code in footnote of Table 3.
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