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Abstract

As a series of investigation on the ex-N compounds, the amino acid composition of the
naturally grown and cultured prawn meat extracts was analyzed according to the follwoing
extraction conditions: 70% ethyl alcohol extraction, alcohol treatment of the same concentra-
tion after hot water extraction for 30 min, and 5% TCA treatment.

The protein content and the level of pure protein was 22.8% and 18.4% in naturally grown
prawn muscle, and 21.8% and 15.3% in the cultured prawn muscle, respectively.

None protein nitrogenous compounds of the extracts were 4.4% in the naturally grown prawn
muscle and 6.5% in the cultured prawn muscle, respectively.

According to the different extract conditon, ex-N compounds and the amino acid composi-
tion and related compounds and the amino acid composition and related compounds showed
high level from 5% trichloroacetic acid extraction.

The content of ex-N compounds of the cultured prawn muscle was 1033.0 mg%. whereas the
content of amino acids and related compounds-N was 825.3 mg%, nearly reached to 80% to the
total extractive nitrogen.

A common feature of the free amino acid composition in the extracts of the muscles of the
naturally grown and cultured prawn was high contents of glycine, proline, taurine, alanine and
hydroxyproline.
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Fig. 1. Change of ex-N content in preparation of
prawn meat extracts by heating time. The
extracts were treated in 70% ethyl alcohol
after extracting with 3.4 vol. of distilled water
on boiling water bath.

Table 1. Proximate composition in the meat of naturally grown and cultured prawn

(Unit ; %)
Description of sample .
Sample P Moisture C;ude prote.in Fat  Ash
Dated sample  Body length Body weight (Pure protein)
in average (cm)  in average (g)
Naturally grown  Aug. 21, 1987, 16.80 31.50 75.39 22,77 (18.12) 1.55 1.89
Seq. 28, 1987. 19.40 52,92 76.86 22.85 (18.65) 1.58 1.88
Cultured Nov. 28, 1987 12.30 22.52 75.85 21.78 (15.30) 214 135
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Fig. 2. Change of ex-N content in preparation of
prawn meat extracts by ethyl alcohol concen-
tration. The extracts were treated in 50, 60, 70,
80, and 90% ethyl alcohol solution after 30 min
extraction with 3.4 vol. of distilled water on
boiling water bath.
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Fig. 3. Ratio of free amino acid and related
compounds-N to ex-N of prawn meat extracts
by ethyl alcohol treatment. the extracts were
treated in 50, 60, 70, 80, and 90% ethyl alcohol
solution after 30 min extraction with 3.4 vol. of
distilled water on boiling water bath.
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Fig. 4. Comparion of the contents of the free amino
acids and related compounds-N to the total
extractive-N in the naturally grown (N) and
cultured (C) meat extracts by the extraction
method.

Hot water: The prawn meat extract was obtaind
by heating with 3.4 vol. of distilled water on the
boiling water bath and 70% ethyl alcohol was
treated.

70% EtOH: 70% ethyl alcohol was used to obtain
the meat extracts.

5% TCA: 5% trichloroacetic acid was used to
obtain the meat extracts.
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Table 2. Comparision of the composition of free amino acids and related compounds in the meat extracts of the natu-
rilly grown prawn by the extraction methods

(Unit ; mg%)
Extraction method
Amino aclds and related compounds
Hot water* 70% ethyl alcohol** 5% TCA***

Phosphoserine 2.3 1.9 2.5
Taurine 158.1 96.4 159.7
Phosphoethanolamine 5.9 11.5 3.4
Urea 46.7 13.3 31.5
Aspartic acld - 3.2 2.0
Hydroxyproline 60.9 17.1 22.7
Threonine 8.9 8.6 11.2
Serine 6.7 6.4 9.9
Asparagine - - —
Glutamic acld 35.5 3.6 434
Glutamine - - -
«—Aminoadipic acid - 5.1 —_
Proline 1324 153.8 81.0
Glycine 688.5 363.2 903,2
Alanine 88.5 129.1 67.2
Citrulline - - -
a—Aminobutyrdc acid - 1.0 -
Valine 11.3 11.5 14.8
Cysteine - - -
Methionine 9.6 8.3 L2
DL—Allocystathionine - 29 -
Isoleucine 53 4.5 7.3
Leucine 10.6 9.5 12.9
Tyrosine 8.5 0.9 14.6
g—Alanine - - -~
Phenyalanine 4.1 34 4.6
A—-Aminoisobutyric acid - - -~
r—Aminobutyric acid - - - -
Ethanolamine 4.2 1.7 10.3
Ammonia 1.0 0.3 1.0
DL-Allohydroxylysine- - — —
Ornithine 2.5 10.1 21.0
Lysine 8.7 9.7 14.2
i —Methy!histidine - 2.0 -
Histldine 8.9 9.7 9.1
3 —Methylhistidine 4.5 9.1 4.5
Anserine - - _
Carnosine - - -
Arginine 723.6 551.8 13211
Total 2037.2 1449.6 2779.3

* : The prawn meat extract was obtained by heating with 3.4 vol. of distilled water on the bolling water bath and
70% sthy! alcohol was treated.

** : 70% ethyl alcohol was used to obtain the meat extracts.

»»% ; 59 trichloroacetic acld was used to obtain the meatstracts,

3§ o BANYES E4E WY RE Table2st 7 AMAHL olelAl W 2 BRANES) 3 ol
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Table 3. Comparision of the composition of free amino acids and related compounds in the meat extracts of the natu-
rally grown prawn by the extraction methods

(Unit ; mg%)

Amino acids and related compounds Extraction method

Hot water* 70% ethyl alcohol** 5% TCA*»*
Phosphoserine 2.3 1.9 2.5
Taurine 158.1 96.4 159.7
Phosphoethanolamine 59 11.5 34
Urea 46.7 13.3 31.5
Aspartic acid - ’ 3.2 2.0
Hydroxyproline 60.9 17.1 22.7
Threonine 8.9 8.6 11.2
Serine 6.7 6.4 9.9
Asparagine - - -
Glutamic acid 35.5 3.6 48.4
Glutamine - - -
a—Aminoadipic acid - 5.1 —
Proline 1324 153.8 81.0
Glycine 688.5 363.2 903.2
Alanine 88.5 129.1 67.2
Citrulline - - -
a—Aminobutyric acld — 1.0 -
Valine 11.3 11.5 14.8
Cysteine — - -
Methionine 9.6 8.3 1.2
DL—Allocystathionine - 2.9 -
isoleucine 53 4.5 7.3
Leucine 10.6 9.5 129
Tyrosine 8.5 0.9 14.6
f—Alanine - - -
Pheaylalanine 4.1 34 4.6
B—~Aminoisobutyric acid - - -
r—Aminobutyric acld - - -
Ethanolamine 4.2 1.7 10.3
Ammonia 1.0 0.3 1.0
DL—Allohydroxylysine - - -
Ornithine 2.5 10.1 21.0
Lysine 8.7 9.7 14.2
1 —Methylhistldine - 2.0 —
Histidine 8.9 9.7 9.1
3 —Methylhistidine 4.5 9.1 4.5
Anserine - - —
Carnosine - — —
Arginine 723.6 551.8 1321.1
Total 2037.2 1449.6 2779.3
*  : The prawn.meat extract was obtained by heating with 3.4 vol of distilled water on the boiling water bath and

70% ethyl aicohol was treated,
** : 70%#thyl alcohol was used to obtain the meat extracts.
*xx ; 59 trichloroacetic acid was used to obtain the meat extracts.

ol yehtom a2 Foll4 F3 wol FE obviAle 4 AN Yako) of 91%F §Ha-3tz Ut
arginine, glycime, tarurine, proline & alanine2 & A4l M| 89 exdt =AM upfol GE ofn]x



Vol. 6, No. 1 (1990)

A o g =4% vlag AL Table 37
et

AMAQ otulxal g 2 PR (YL ek viay
€ ol 5% TCA= A&} & 2o] 4565.9meg% 2 714 &
stes a2 ZFolja] F3 glycine, proline, arginine,
taurine, Hydroxyproline % alanineg-¢} o}v| 4} 3}
o] Btow ofF olwliAld A2 o 90% ¥ x|
Bl 9k,

FAAT A W89 ex¥ =A) ol o
£ ex-N#& %W amino-N¥%¢ viz¥ A& Fig. 4}
Zde},

ex-Ngg 44l B2 428§ 5% TCAZ Naiy
€ 7 1033.0mg% = s} gon, ool g o R
A E-N§ek 94 5% TCAEZ Med§ =) 825.3
mg%E 7h3 BT & ex-N&tekel of 80%¥ A3
o 3%t

o] 43 & AE ¥ wl 5% TCA Az o] A
9] ext Fguties s ey wlolale AMY
+ #Y 4 3l

(3) AL A Pl wE|R-Re olo|xit N B
AN RN =4uin

M4t 9 GAA A% 2 Nel=AF 3
¥ A ebd 5% TCA Malgl Y2459 ofn|x 4}
3 2 JANEE vlawgt 22 Table 49} o}, o7)
Al oFAate] AdAl BejAlifol ¥ 8 ex¥F9 ofu|x
Ab 9l 2 R sigHEe] fede] B Ad 4 4 Ut

olelxil & §3 ofAlAle]l @2 & glycine,
proline 3 hydroxyprolineo|c}, sjsje =34 okH 3}
ol Ro|i} ¢kAlal, MdAl 25 FEH 22 glycine,
proline, arginine, taurine § alanine9] %8ko] ¥4
etz gic}, Miyagawas "2 t)#l8-9] 4459
Frelelrleat 24€ ¥4, 238 Fd taurine,
glycine, alanine, citrulline % leucineo] %< %3¢
Bgichn 89, komosuSYE A T/ H9H ext
F9] Fejolnfxibe] =4E YIHY FollA arginine,
glycine, taurine, proline ¥ alanineo] £-%o] ¥ §
o2 §fEn slol € A7 A viay o, B
A& ex¥Fo Felolwlal B 2 BRIYEY
£2E KonosuFveol] o] Al9] 852 2R3 ol F &
ARt 7 8E Hol At

o] A= Agt S} of o] AAREA Bz A

A% Pade) 2p2AF 2 Feolelxy 24 39

Table 4. Comparision of the compositions of free amino
acids and related compounds in the meat extr-
acts of the natually grown and the cultured pra-

wn
(Unit ; mg%)
Amino acids Naturally grown Cultured
and related compounds prawn prawn
Phosphoserine 25 4.0
Taurine 159.7 143.3
Phosphoethanolamine 34 47.1
Urea 31.5 117.4
Aspartic acid 2,0 -
Hydroxyproline 22.7 285.1
Threonine 11.2 4.8
Serine 9.9 7.1
Asparagine - -
Glutamic acid 48.4 46.8
Glutamine — -
a—Aminoadipic acid —_ -
Proline 81.0 787.2
Glycine 903.2 2017.2
Alanine 67.2 1323
Citrulline - —
a—Aminobutyric acld - —
Valine ) 14.8 16.1
Cysteine _ -
Methlonine 1.2 534
DL~ Allocystathionine - -
Isoleucine 7.3 8.4
Leucine 12,9 20.0
Tyrosine 14.6 12.3
g—Alanine - -
Phenyalanine 4.6 5.6
g—Aminolsobutyric acid - —
r—Aminobutyric acid - -
Ethanolamine 10.3 42.3
Ammonila 1.0 3.7
DL-Allohydroxylysine - -
Ornithine 21.0 -
Lysine 14.2 22,5
1 —Methylhistidine - -
Histidine 9.1 322
3 —Methylhistidine 4.5 -
Anserine - -
Carnosine - -
Arginine 132141 7571
Total 2779.3 4565.9

* . 5% trichloroacetic acld was used to obtain the meat
extracts.
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