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Abstract

The composition of amino acids and the related compounds of nucleotides in the dorsal muscle
of sweet fish Plecoglossus altivelis, cornet fish Hemibarbus labeo, mandarin fish Siniperca scherzeri
and read fish Gobius similis was analyzed by amino acid autoanalyzer and high performance liquid
chromatography.

The result showed that IMP was dominant in the nucleotides of all the dorsal muscle of the
fishes and a less amount of UMP, hypoxanthine and AMP was detected. In the free amino acid
composition, the important amino acids were taurine and histidine in sweet fish, taurine, glycine
and histidine in cornet fish, taurine, histidine and alanine in mandarin fish, taurine, proline
and threonine in read fish, respectively, and in all the dorsal muscle of fishes, taurine was the
dominant amino acid. In the amino acid compositions of the muscle protein, glutamic acid,
glycine, aspartic acid and lysine were reached to 44.0% of total amino acids in sweet fish,
glutamic acid, aspartic acid, lysine and glycine were 43.5% in cornet fish, glutamic acid, aspartic
acid, lysine and leucine were 43.39%, 43.1% of total amino acids in mandarin fish and read

fish, respectively. Glutamic acid was the dominant amino acid in all the fresh fishes.
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Table 1. Operating conditions of high perfor-
mance liquid chromatography in the
analysis of nucleotides and their rel-
ated compounds

Type Waters ALC/244
Column » Bondapak Cys
Column temp, room temp.

Flow rate 1.5ml/min.
Mobile phase 0.1 M(NH,),HPO,
Chart speed 0.5 cm/min,

Full scale in absorbance 0.1~0.2

I BE BRES S REBEET oS pH 2.2 749
Bz onA 25ml 2 0B SHH BREz sy
t}.

Bt =B 44T REFN= # 4 0.5g8
¥frsle] 6 N HCL 5ml & Jp3l % ampoules] #HA
5}l 110 £ 1°C ¢} sand batho] 4 24 B[ &S8R
A7 % AR SFfezd B5ml2 nkEed] S
B = s

obu] /@8] S#T-& Spackman 599 Fkd] wle}
ol R HESFTEEA 44 EEslgd

RS BE

—BEgr o], ¥, avtbe] 3 2 Bwe —
B Table 29} ze},

HEHEY 48 73] B M3 gel 17.1%
g, theow &y1e(15.8%), wel(15.0%)4 2.
], o] TR L 13.3%2 1 48| &N 2%
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Table 2. Chemical composition in the dorsal musecle of sweet fish, cornet fish, mandarin

fish and read fish (g/1C0 &)
: . Crude Crude Total
Sampled fishes Moisture protein fat sugar Ash
Sweet fish 81.5 13.3 3.1 0.4 2.7
Cornet fish 78.1 17.1 2.6 0.9 1.9
Mandarin fish 79.8 15.8 3.1 0.8 1.1
Read fish 78.9 15.0 3.9 0.8 1.9
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Table 3. The contents of nucleotides and their related compounds in the dorsal muscle

of sweet fish, cornet fish, mandarin fish and read fish

(dry base. pmole/g)

; Sweet C t Mandarin Read
Nucle otides fish fish fish fish
AMP 2.0 trace trace 2.7
UMP 0.9 0.4 0.5 0.8
GMP trace trace trace trace
IMP 14.7 19.5 19.0 10.7
Inosine trace trace trace trace
Hypoxanthine 1.1 1.7 1.5 1.6
HREHDE RN EL 2. ¥, &7} Bo| 4% wm, KEe IMP #e] AMP 2 hyp-

Bl 2 Weol el A 6fo] #IH= g0 (Table 3)
2of, TR, a7t @ wo] HE e vlite] IMPY
EEol 4%5o] @o}l 10.7~19.5umole/ge] W44
3, 6] FelAE T (19.5smole/g) U e B
PI(19.0 umole/g)el 3] w3k

a2l UMP 2 hypoxanthine& 2.0 pmole/g ¢}
&g 3, GMP¢} inosined RF FA Tk B3b8lg
th, 2 v AMPE 2o 9 W Tl e
2.0, 2.7 umole/g o] 2}, =9 27)e] BH el
= Eqgo R gHE .

2ol, 3, &71e] 4 W FEhd = IMPY &

27}

oxanthines] &&e] §& Ao w nol ATPY HE
WKE Wl SEs9 doletn A4EH, &
T IMP) E%BS& S AMP deaminase ®r}
IMP dephosphorylase?] FHfto] 5gstel IMPS] dep-
hosphorylatione] 443 Qe{}7] wj-Toelzlz A
7z et :

KEBHAHF CREHLES QEDS 4498 &
BEE Jehio] —Byo THEBMpd = IMP,
H¥iel = ATP2} AMP*9), &fld = IMP/ #e=
#EOIL ek

PefEolm R 2ol, 7], &rbe] 2 de] WA

Table 4. Free amino acid composition in the dorsal muscle of sweet fish, cornet fish,

mandarin fish and read fish (dry base)
Amino acid Sweet fish Cornet fish Mandarin fish Read fish
B wew PR maen PR wen FRL mey %00

Lys 49.4 5.8 34.2 3.7 60.0 5.4 55.9 5.2
His 130.7 15.4 194.6 21.2 221.8 20.2 57.9 5.4
Arg 1.7 0.2 9.4 1.0 1.8 0.2 8.2 0.8
Tau 311.4 36.6 266.5 29.0 348.4 31.8 336.7 31.2
Asp 10.2 1.2 1.6 0.2 4.4 0.4 12,9 1.2
Thr 30.6 3.6 20.1 2,2 41.6 3.8 98.1 9.1
Ser 37.9 4,5 24.1 2.6 32.0 2.9 38.3 3.5
Glu 37.5 4.4 16.4 1.8 27.1 2.5 45,1 4,2
Pro 17.5 2.0 9.2 1.0 32.4 3.0 126.1 11.7
Gly 46.7 5.5 213.4 23.2 73.9 6.7 67.4 6.2
Ala 48.9 5.8 55.5 6.1 159.0 14.5 78.4 7.3
Cys 4.1 0.5 6.8 0.7 N D ND
Val 25.1 3.0 10.1 1.1 29.8 2.7 72.9 6.7
Met 13.4 1.5 6.4 0.7 5.3 0.5 10.4 1.0
Ilen 14.4 1.7 5.2 0.6 12.8 1.2 10.6 1.0
Leu 29.3 3.4 10.1 1.1 25.1 2.3 25,1 2.3
Tyr 23.2 2.7 9.2 1.¢ 7.9 0.8 12.9 1.2
Phe 18.3 2.2 26.1 2.8 12.2 1.1 21.7 2.0
Total 850.2 100.0 918.9 103.0 1093.5 100.0 1078.6 100.0

ND : not detected
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BHEI gl ot otelel Yol Wpgel| A £4 o)y
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201, 73], &71e] ¥ e} Hpel A T taurine
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BHe RS 29 Lo WHol L taurine ¥ histidine
o] 52.0%, “rz] Lol glycine @ histidines)
73.4%, #7t2] TPel = histidine @ alanineo)
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Z FHR%d] & taurine, proline ¥ glycinel®»12), H
B¥Eel & glycine!, H¥fel: taurine, glycine %
glutamic acid!) 5 2~3 fEY] WHkolr] = o] M &
B oolnlxBol wlsle =2 &S Jeldva #E
Heol geh,

o] % HAH 20mg% ol3lE WikKy LB Hilix
olv| - fp-& ¥l o] ol = phenylalanine, pro-
line, isoleucine, methionine, aspartic acid, cystine
9 arginine, %] e & glutamic acid, valine
leucine, arginine, tyrosine, proline, cystine,
methionine, isoleucine 2 aspartic acid, z-}g] &%
I el &=
methionine, aspartic -acid % arginine, W¢] FHQA
FRell &= tyrosine, aspartic acid, isoleucine, methi-

isoleucine, phenylalanine, tyrosine,

onine ¥ arginineo] gl r},

Pggobn] = @2 lysine, threonine, valine, met-
hionine, isoleucine @ phenylalanine® 2] 7 o]
wHHAg o, GRS e 2o Pl 180.5mg%
) HHelE 93.7mg%, 271E] FH = 186.8
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Table 5. Amino acid composition in the dorsal muscle protein of sweet fish, - cornet

fish, mandarin fish and read fish (dry base)
Amino acid Sweet fish Cornet fish Mandarin fish Read fish
(A.A) ‘ me% %ﬁc;\t.otal me% %jic.)i?tal mg% - %Atf)g(.)ta] me% %K)lt{tal
Lys 3343.1 8.0 4062.9 9.3 3697.3 9.6 3068.9 9.2
His ] 986.1 2.4 1172.4 2.7 966. 6 2.5 022.7 2.8
Arg 2761.1 6.6 2710.3 6.2 2373.0 6.2 2023.8 6.1
Tau 444.4 1.1 358.6 0.9 528.4 1.4 494.5 1.5
Asp 4325.0 10.3 4641.3 10.6 3983.1 10.2 3522.7 C.7
Thr 1688.9 4.0 1669. 8 3.8 1783.1 4.6 1391.5 4,2
Ser 1730.6 4.1 1306.0 3.0 1662.8 4.3 1154, 4 3.5
Glu 6270. 8 14.9 6714.7 15.4 6014.2 15.5 5082.4 15.3
Pro 2391.8 5.7 2067.2 4.7 1392.6 3.6 1448.3 4.4
Gly 4530.6 10.8 3580.2 8.2 2064.9 5.4 2260.2 6.8
Ala 3155.6 7.5 3024.1 6.9 2510.1 6.5 2254.8 6.8
Cys ) 891.7 2.1 682.8 1.6 651.4 1.7 477.6 1.4
Val 2384.7 5.7 2505.2 5.7 2191,2 5.7 1929.2 5.8
Met ND 633.6 1.5 717.6 1.9 544.4 1.6
Ileu 1834.7 4.4 2105.2 4,8 1918.2 5.0 1643.5 5.0
Leu 2980.6 7.1 3394.0 7.8 3097.3 8.0 2630.4 7.9
Tyr 409.7 1.0 929.3 2.2 1216.2 3.2 578.2 . 1.7
Phe 1801.4 4.3 2052,6 4,7 1809.5 4.7 1752.2 5.3
Total 41930.8 100.0 .  43610.2 100.0 38577.5  100.0 133179.6 . 100.0

N D : not detected
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HCe 2@ o), FA, 2ohe 9 Lol Wik 2she]l 2 de] eyl 10.7~10.5 umole/g o 4

Bpobn) o] Mpk(Table 5)& 2=, # HFEicln) A

=FRel Hatd 6% ol Aorw &R B Y £ UMP 2 hypoxanthine® 2.0 umole/g o] 314 L.

o] @] lysine, arginine, aspartic acid, GMPs} inosined EA o] Zasigdch. zeli

glutamic acid, glycine, alanine @ leucine, x| %
PIwe] & lysine, arginine, aspartic acid, glutamic
acid, glycine, alanine @ leucine, 2£7}2] Il
X lysine, arginine, aspartic acid, glutamic acid,
i ol FE el & lysine,

arginine, aspartic acid, glutamic acid,

alanine ¥ leucine, .23
glycine,
alanine ¥ leucineo] g o, &3] &8 =& of
"Bl o] P = glutamic acid, glycine,
aspartic acid ¥ lysine#] 4 f§o] # HEmoln] =9
44.0%, ¥ H@ho] = glutamic acid, aspartic
43.59%, %% 2 Wol
#pydol] = glutamic acid, aspartic acid, lysine @
leucineo] 247+ 43.3%, 43.1% 2 AAstg. o
2l 2 glutamic acid= ff@d] WHRY A =2 &
B el gk

YRk ES Botel iRh glutamic acidsb fiEdl

Bl 71 Bl &FH dvte |G o,
o], w7, 7HER g v T BRI 3o &
= A=

DR B TH],

acid, lysine @ glycines]

#7te] 2

Lol Lol 4

lysine, threonine, valine, methionine, isoleucine,

leucine & phenylalanines] sl o 2o TR
¢ 4= methionineo] #M=x] gk}, ol F LF
obr] R AEL 2o THAE M BRo =R
9] 33.6%(14033.4mg%), = THE 37.6%
(16423.3mg%), 2t7be] Aol 39.5%(15214.2
mg%), Wl HARAE 39.0% (12960.0mg%)E =}
Astd e, olF & BAEY A 1A obn =
lysines] 4o 3068.8 mg%~4062.9mg% & =
L AL AL EfFoT 3= LeldelgddE o E
Yk el & RECEA 9ost g
i e

lysined]

221ete) Al ST = BARY &R
BEyel ERERE dad e MmEEd Bste
o], px|, 2rtEl B Wol HHAHe BBMBME,
Wegolm =B R RO =BE SHTsH o
BBEESEL IMP/ 9%5 ol o], %3,

AMP: o] #Fpy 2 Do] HHA A7 2.0, 2.7
pmole/g o & Hilisl g ot Tk 2skel BHel
A= ERFo s Kl

WlEoly] Bhel MRS B 2ol HAY SR
o] = taurine T histidinee] 77+ £§8¢] 36.6%,
15.49%, x| % pel & taurine, glycine 3 histidine
o] &4 21.2--29.0%, sbe] HHH =
histidine % alaninee] &4 14.5~381.8%, do] #
B¢l &= taurine, proline ¥ threonineo] 9.1~31.2
% 2A Kk w2 Afe] M=ot

ol w ;e 2o] Wrhel & glutamic acid,
glycine, aspartic acid @ lysineo] & Falolw| =R
Y 44.0%, 73 P = 43.5%, oEla 227
m o] o] & glutamic acid, aspartic acid,
lysine % leucineo] #£4 43.3% ¢} 43.1% &% &
Hetw 9 grh. glutamic acid & el BEMRC] 2
Gl A Bk

taurine,
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