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Physicochemical characteristics of mackerel and tuna viscera as baits
for swimming crab Portunus trituberculatus pots

Jae-Geun KOO and Ho Young CHANG*!

Dept. of Food Science & Biotechnology, Kunsan National University, Jeonbuk, 573-701, Korea
'Dept. of Marine Science & Production, Kunsan National University, Jeonbuk 573-701, Korea

This study was conducted to investigate the attractant substances of different solvent fractions of mackerel and tuna viscera.

Mackerel and tuna viscera were extracted with methanol and the resultant were fractionated with n-hexane, chloroform, ethyl

acetate, n-butanol and water. The chemical compounds such as free amino acid, fatty acid, nucleotide related compounds contents

were estimated for mackerel, tuna viscera and various fractions. These fractions were also subjected to attracting experiments in

water tank to estimate attracting effects. The aqueous fractions of mackerel and tuna viscera showed the highest attraction effect

on swimming crab. The major chemical compounds of the aqueous fractions were histidine, taurine, cysteine, glutamic acid,

inosine monophosphate (IMP) and inosine (HxR) for mackerel and arginine, glutamic acid, aspartic aid, alanine, IMP and

hypoxanthin (Hx). Results indicated that higher polarity compounds, such as amino acid and nucleotide related compounds have

higher attraction activities than nonpolar substances such as neutral lipid.

Keywords : Swimming crab, Bait, Physicochemical characteristics, Mackerel, Tuna viscera
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Table 1. Analysis condition of free amino acid

Instrument Model 410 (Waters co., USA)

Detector UV 250nm

AccQ-Tag amino acid analysis column
(3.9x150mm, Waters Co., USA)

1.0ml/min

A:200ml AccQ-Tag eluent A+2/ HPLC grade water
B: 60% acetonitrile

Column

Flow rate

Mobile phase
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A& 9] A= 5g2 0.6N HCIO4 &4 50ml<}
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membrane filtration (0.2um)$t & HPLCE ©]-& 3} ¢
5F9ith HPLCO] £ 4 %A L& Table 22} 2}

1
R
A0

o
2 oo

1o rhot
Of

ol

]_

>

s

Table 2. Analysis condition of nucleotide related compounds

Instrument Waters Associates HPLC System

Column u-bondapack C18 (3.9mm i.d. X 30cm)
Mobile phase 1% triethylamine, Phosphoric acid (pH 6.5)
Flow rate 2.0ml/min

Chart speed 0.25cm/min

Detector UV detector at 254nm
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Table 3. Analysis condition of fatty acid

Instrument Hewlett Packard 5890 Series 11
Column BP-20 (Polar) ¢0.5mm X 25m
Detector FID
Column temperature 195°C
Injection temperature 250°C
Detector temperature 250°C
Carrier gas He
7olgd 2220 RS ZA

KB LR §AET} 2AH 20101 69 72
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Table 4. The proximate composition of mackerel
(%, dry basis)
Protein Lipid Ash Carbohydrate Amino-N VBN Acid value Peroxide value
(%) (%) (%) (%) (%) (mg/100g) (meq/kg)
61.3 31.6 5.8 1.2 0.3 47.5 13.9 344.5
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Table 5. Nucleotide related compounds of mackerel

Table 7. Free amino acid composition of mackerel

Compound Content (mg/100g) Free amino acid Content (mg/100g)
ATP - Aspartic acid (Asp) 10.8
ADP - Glutamic acid (Glu) 25.5
AMP - Serin (Ser) 14.3
IMP 115.1 Glycine (Gly) 15.5
Inosine (HxR) 67.7 Histidine (His) 587.3
Hypoxanthin (Hx) 533 Taurine (Tau) 216.1
Arginine (Arg) 36.8
Threonine (Thr) —
Table 6. Fatty acid composition of mackerel Alanine (Ala) 30.6
Fatty acid Composition (%) Proline (Pro) 6.4
] . Tyrosine (Tyr) 8.3
T :
190 s? mitie S Methionie (Met) 6.3
) canc ) Cysteine (Cys) 49.7
Cl6:1 Palmitoleic 4.7 Isoleucine (Ilu) 7.5
C18:1 Oleic 29.5 Leucine (Leu) 14.6
C20:1 Gadoleic 1.9 Phenylalanine (Phe) 56.5
C22:1 Eruic 0.2 Lysine (Lys) 43.4
C18:2 Linoleic 0.8 Total 1,129.5
C18:3 Linolenic 0.2
C20:4 Arachidonic 5.9
C20:5 Eicosapentaenoic 11.4 -
7Fo] s A o 0 o
C22:5 Clupanodonic 1.5 eF ol 3| ~Ed (His)ol 587.3 mg%, B (Tau)o]
C22:6 Docosahexaenoic 14.4 216.1 mg/100g= =ttt 1 ¢ #d &abd (Phe), Al &~
Y Saturated fatty acid 232 &l (Csy), 2Fo] Al (Lys), & 2714 (Arg), &2t (Ala)Q]
> Monoen fatty acid 36.3 2207 wo| 39 o1 o] E3), slAHUL 1S
> Polyen fatty acid 34.7 I o] Agie 59], S| ~EE 2 5]

ADP, AMP= ®5= 23l & o] H &5 %] gheko IMP=
115.1 mg%, ©] =4l (HXR)-2 67.7 mg%, &} ©| 3£ A AHE
(Hx)2 533 mg%o] A& ATt IMP7 A&E5 1 Q=
Hoz nFo] & off, 3o ARG a5 o] o Al =7}
0] 7]19] f_layf Abe] T Ao ARt Ao R
o= Sl

50 Al 7 9] A HFAF 242 Table 62 2o} 323} X

HlALo) 23.2%, 17} B3Z 3} 2| HHAFo] 36.3%, T} 7} £ 5}
A HAbo] 34.2% =M & 3t A RPAFo] A A H4t o
2/3 o] AFS A9 E 3] C 20:5 (EPA)S} C 22:6
(DHA)®| $Hefo] 74z} 11.4%, 14.1%5 =22 & 4= 9
th kA o g bt 23t AAhE 37 SOl eE
B R S I el o P B RO RS R B= A
o, Aol AH&3E ¥s L5 o] Al =9 Ab7Eel AL
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ol WE BT F Axo] o Abujs} MY Ao
ek
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i) rE

% (al) o1 5] L50], Thako] Sof gl BEH ] Qi
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7 el Bl EL, ol 7o) wo] 43 AFEARE B
3153 It} (Kim et al., 2011).
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Al ul 7o) A £A A o] & M5 Aol e The
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Table 80] LEl o} e,

Table 8. The proximate composition of tuna viscera

(%, dry basis)

Protein Lipid Ash Carbohydrate
73.1 20.2 6.7 0
cherol Ao At HES AE 7O Guly
73.1%, M 20.2%, 2| 6.7%2 A J15ofof Bl sf Ty
Ao fepol B, AW Yo won], 3o g
& oF7 E ket
AL T B A S Table 99 L Ebd vhe} 2o ATP,
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Table 9. Nucleotide related compounds of tuna viscera Table 11. Free amino acid composition of tuna viscera
Compound Content (mg/100g) Free amino acid composition (mg/100g)
ATP - Aspartic acid (Asp) 362.2
ADP - Glutamic acid (Glu) 432.2
AMP - Serin (Ser) 193.8
IMP 73.2 Glycine (Gly) 186.4
Inosine (HxR) 28.1 Histidine (His) 179.3
Hypoxanthin (Hx) 168.7 Taurine (Tau) 2412
Arginine (Arg) 302.2
Threonine (Thr) 157.0
Table 10. Fatty acid composition of tuna viscera Alanine (Ala) 308.0
Fatty acid Composition (%) Proline (Pro) 180.0
C14:0 Myristi 9.5 Tyrosine (Tyr) 237.2
Lo N T“?‘f‘c 00 Valine (Val) 264.7
190 s? mitie o Methionie (Met) 109.5
) cane ) Cysteine (Cys) 179.9
Clé:1 Palmitoleic 5.0 Isoleucine (Ilu) 238.7
C18:1 Oleic 17.4 Leucine (Leu) 371.3
C20:1 Gadoleic 1.0 Phenylalanine (Phe) 522
C22:1 Eruic 0.6 Lysine (Lys) 105.1
C18:2 Linoleic 0.3 Total 4,100.9
C18:3 Linolenic 0.1
C20:4 Arachidonic 1.6
C20:5 Eicosapentaenoic 34 = -
A EEFY O] O] 1 2 7 2 3}F-H3BF XS 010 70
C22:5 Clupanodonic 1.3 H= (‘$E)—4 AL w718 RS HEY ¢ S AL
C22:6 Docosahexaenoic 20.9 2 AZEY B3 AAAY = 24 58 dF 7]
Y Saturated fatty acid 48.4 9] S YA E FAEYS AEAHS st 4= 3
2 Monoen fatty acid 20 ol Bat A7t Bad Ao w Azhdct
> Polyen fatty acid 27.6
thafol Warel 2 ofn)ie Al 22402 Table 119] LHe}
vheh o] FFEREIAL (Gru), #0141 (Lew), o}

H
ADP, AMP:= A 5o} 7 Z0] ¥ %] &kekal, IMP 73.2 Ak (Asp), &Etd (Ala), oF2 7] H (Arg) 5-0] ol gHi5
o]

mg/100g, ©] 1= 4l (HxR) 28.1 mg/100g, 3}©] 3 ZLAFE] (Hx) U Z, AT oot e 5| 2Ed (His)o] o F2

168.7 mg/100g°] A=H Uth. &, thol= ¥ = o - ot =dl, ool 5ol & f- AR Fol A vk o}

BiEo] 229 FA o biglo] Hled, ExY AR F ol WA frel obnl it 2442 w9 o] 7F witt.

PR doj Ale g S s A2 34 5

35 2 ofl A o & o] ATP, ADP, AMP7} 23] %l 7 FoEdEE 22l H 24

o g gobg ). 28, IMPE) §hekol 73.2 mg/100g TE0]

EofRE e AR nFo] F 0, A= v Ao S EHY YR & S AAT T & &

Gt Ao w wrbE g= S S-S a5 o] Wil oAl 9] ol 24
theto] ko] x| ukAke] gheko Table 100] UrelA B} o]g AtE vw et A= Fig 13 2ot

9} Zro] sz 3} X HFAFS] 16:03} 1L %= & 32 3} 2| HlAle] 22:6 Zk G o] g E>HASHAE>ITEREF>

235 9] A Aol 50%E A A AR ST &, Z3}F A Tog U, EAY felaYes E>REE>IE

Abo] 48.4%, 17} A HFALO] 24.0%, T 7} 2] HFAFO] 27.6% RS> o' Q0T (P<0.05). &, /=7

24 a5o]of Bl s L3} 2 WAt FHeFo) &1, A A §ek EoTs FUERE 22 A2 yEig =, A4k

T wrol 5 o] vl A= Abul WA THs A o] e A o SRERIF EYE HE & £8E0] 953 w8kt

2 Uetth mebA, 28 A28 ds vl & o] &=t 9] of 7o A& FHsHA ZA Y F -

AHER doj A= ool W Ao Bt H o] Lot it T ol 54 28] A T =4 =4l

o), AL HASE 2 9l WS el 2o H o A9 FAan7t =55 & & vk webA, &
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Fig. 1. Yield and mean entrapped number of mackerel fractions.

Table 12. Chemical composition of mackerel and water fraction

Sample Mackerel Water fraction

Amino-N (%) 0.3 1.64
VBN (mg/100g) 475 182.27
IMP (mg/100g) 115.1 3,018.0
HxR (mg/100g) 67.7 2,045.0

Hx (mg/100g) 533 386.3
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Table 13. Free amino acid composition of water fraction of mack-
erel

Free amino acid Content (mg/100g)
Aspartic acid (Asp) 163.6
Glutamic acid (Glu) 515.1
Serin (Ser) 189.2
Glycine (Gly) 289.3
Histidine (His) 5,323.9
Taurine (Tau) 2,105.4
Arginine (Arg) 501.4
Threonine (Thr) 50.5
Alanine (Ala) 467.2
Proline (Pro) 142.9
Tyrosine (Tyr) 27.9
Valine (Val) 0.9
Methionie (Met) 47.7
Cysteine (Cys) 928.4
Isoleucine (Ilu) 32
Leucine (Leu) -
Phenylalanine (Phe) 238.5
Lysine (Lys) 96.4
Total 11,1114
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Fig. 2. Yield and mean entrapped number of tuna viscera fractions.
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Table 14. Chemical composition of tuna viscera and water fraction
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Table 15. Free amino acid composition of water fraction of tuna vis-
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