J. Korean Fish. Soc. 33(1), 38~42, 2000 =4, 33(1), 38~42, 2000

MEAMZM RS CHEOIBHO| MR 4

A,
HEg - o

Component characteristics of cooking tuna bone as a food resource

Jin-Soo KiM, Soo-Kyung YANG and Min-Soo HEU

Division of Marine Bioscience /Institute of Marine Industry, Gyeongsang National
University, Tongyeong 650-160, Korea

This ‘study was conducted to get a knowledge on chemical components of the cooked tuna bones (skipjack tuna bone and yellowfin
tuna bone) as a food resource. The crude protein of tuna bone was around 29% on the dry basis. The imino acid content (193 imino
acid residues / 1,000 amino acid residues) of collagen extracted from yellowfin tuna bone was higher than that (173 imino acid
residues / 1,000 amino acid residues) of collagen extracted from skipjack tuna bone, however, it was lower than that of collagen
extracted from animal bone. The content and the ratio of unsatuated fatty acids in lipid extracted from yellowfin tuna bone were
higher than those of lipid extracted from skipjack tuna bone, but they were lower than those of squid viscera oil. The contents of
calcium and phosphorus as the major components of the tuna bone were 36.5g and 17.2 g in 100 g ash in the skipjack, respectively,
and 38.0g and 18.7g in 100 g ash in the yellowfin, respectively. It was concluded from these results that tuna bones could be
effectively utilized as a mineral source.
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Table 1. Proximate composition of tuna bones (%)
Skipjack tuna bone Yellowfin tuna bone
Moisture 34.0 331
Crude lipid 6.6 (10.0)! 125(18.7)
Crude protein 192 (29.1 19.3 (28.8)
Crude ash 39.3 (59.5) 342 (51.1)

‘Numbers in the parentheses are the values for dry basis.

Table 2. Yields of tuna bones

Skipjack Yellowfin
tuna bone tuna bone
. Length (c;m)  40~47 (43)? 56~63 (60)
Fish frame  iihi Egﬁ" 57~63 Eéog 315~ 5%5 (1)
. Weight (g) 32~37(35)  270~284(275)
Fish bone  yoi4s (%): 583 83.1
Fish muscle Weight (g) 24~26 (25) 45~171 (55)

Yields (%) =(fish bone/fish frame) X100
*Numbers in the parentheses are the means of samples.

Table 3. Collagen contents of tuna bones (%, dry basis)

Skipjack Yellowfin
tuna bone tuna bone
Total-N 5.11 5.05
Insoluble 3.81 (74.6)" 3.58 (70.9)
Collagen-N  Soluble 0.10 20 0.10 2.0)
Total 391 (76.5) 3.63 (71.9)

‘Numbers in the parentheses are percentage of each compoent-N
to total-N.
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WEE 8402 F45H UL, AdFHgEY 4% H442
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Aotz 2ud b ot geld FHE S8l FEAAR 9
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Fo] AL FAANGge 21, ¥4 T tndfe] B 71E
BHEoE Fozlg AU
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o FHERY F2¢ B84 A9 1,00087]%F ofrjxAt
2L glycine®] 7tthgoim el A$ 32727], FriFojme H -
3303712 FE4A FAgle] HAA oprxArzAe ¢ 138
A8t 7HF 2}, S22 alanine, proline, glutamic acid
% hydroxyproline 59 &olglen], o|E& HA ojnmite) ¢
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Table 4. Amino acid composition of insoluble collagens extra-
cted from tuna bones  (Residues/ 1,000 residues

. . Tuna bones
Amino acids —
Skipjack Yellowfin

Hydroxyproline 73 75
Aspartic acid 48 43
Threonine 27 25
Serine 39 39
Glutamic acid 86 80
Proline 100 118
Glycine 327 330
Alanine 123 126
Valine 28 22
Methionine 16 13
Isoleucine 10 9
Leucine 24 21
Tyrosine 6 4
Phenylalanine 18 15
Lysine 24 23
Histidine 6 6
Arginine 45 51
Hydroxylation degree of proline (%) 422 389

Imino acid 173 193

of Wt Adg JFE vIAE imino acidd ZAvle Foi=
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0~157} slojo} ¥F ZH2HEY NAxg Hd8 49 2L
AAY 7154E AAE 4 igdn Bag vyt Ao o)gg
A3z £ g Zgdiy/xsade vzt 0909 shokEoiwb9
AL 7154 Jddy] Zdstel e gaEu, o] 59 H7t 10490
goagoimfe 2SS 7)Aol gi ZdEA. A%, Idd
7154 AR 2402 JdET g 24 ARy Ead
A vl 149 (Kim et al, 1997) Bt 893 ool
3H, o] dFFHFY FALE T AL F I&F
FA AL E, FFAA 722, 29 2 AEA 94, A
3 A4 5% & A4S 7H7 DHA (Yazawa and Kagey-
ama, 1991)8 ZAulE ojF e @AG ¥ AFH{F EF 4%
AxololA, 71e o FWE (52~169%, Kim et al, 1998) B} H
A g, 28 7154 A 325 242 Po] FEHR Y= 2
Aol WA#e DHAZRAHIQ 21.1% (Kim et al, 197 E0E ¥
stoh, el Sgodgoimfy H$ EXAE o$dy] Bue
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ko] ool UIAFY o 0% BT YA L 125%0]0]A, 9]
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Table 5. Fatty acid composition in total lipids of tuna bones

Area %
Fatty acids Tuna bones '
Yellowfin Skipjack
14:0 27 54
15:0is0 0.1 0.2
15:0 0.8 1.3
16:0 228 24.7
17:0 1.8 19
18:0 78 15
20:0 04 04
Saturates (S) 364 414
16:1n-7 49 49
16:1n-5 04 0.4
18:1n-9 14.3 114
18:1n-7 32 22
18:1n-5 0.1 0.1
20:1n-9 12 0.8
20:1n-7 0.1 04
22:1n-7 03 -
24:1n-9 10 09
Monoenes 25.5 21.1
16:2n4 0.6 07
16:3n-4 0.6 0.5
16:4n-3 0.1 02
16:4n-1 - 04
18:2n-6 1.0 1.1
18:2n-4 0.4 03
18:3n4 0.3 02
18:3n-3 03 03
18:4n-3 - 07
20:2n-9 0.2 -
20:2n-6 - 02
20:3n-3 0.1 0.1
20:4n-6 0.1 16
20:4n-3 03 -
20:5n-3 38 44
21:5n-3 0.1 0.1
22:4n-6 0.1 0.1
22:5n-6 23 1.8
22:5n-3 1.6 0.6
22:6n-3 239 240
Polyenes (P) 37.8 37.3
(p/S) 1.04 0.90
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Table 6. Elements of tuna bone
Skipjack Yellowfin

tuna bone tuna bone
Crude ash (g/100 g bone) 393 342
Calcium (g/100 g bone) 1434 (365)"  13.00 (38.0)
Phosphorus (g/100 g bone) 674 (17.2) 6.40 (13.7)
Sodium (g/100 g bone) 047 (1.2) 034 (0.1)
Magnesium (g/100 g bone) 024 (0.6) 021 (0.6)
Potasium (g/100 g bone) 0.28 (0.7 0.17 (0.5)
Iron {mg/100 g ash) 542 8.68
Zinc (mg/100 g ash) 757 557
Manganese (mg/100g ash)  0.70 0.74
Nickel (mg/100 g ash) 001> 001>
Cadmium (mg/100 g ash) 001> 0.01>
Lead (mg/100 g ash) 001> 0.01>
Cobalt (mg/100 g ash) 001> 0.01>

Ro1E o o

O3olfWE gdez 77138 € d8FE 48 A€ T
ble 63 Zth Tol R 7o BAgel F-&ol 24 (7o
Zo]m:365 /100 g ash, Fcheo]W: 38.0g/100g ash) E I U1k
FolW:172 /100 g ash, #rhEol®: 187 ¢/100g ash) 22 FAH
o UL, YEF, #F € vladFS 01~12g/100g asho 2
oF FREA dReH, 3 ol AL 542~868 mg/100g ash& 2
TP EHego B2, U, AEF, ¢ 2 ILE $7 F
4L A&HA GAY v EFF EHAAc, o dF
olfe 7% 2gdel tdF EAde A7t ofd g A4
g olFoly] ozt HEHAG. oF FUA ¥FE P

'Numbers in the parentheses are g/100g ash.

100gF 22 §Astd Z4e 7tdaolwe] 34 0918, Fhdol
ol ¢ 0955, AL tuieolw e A4 056%, FriFoime A
L 06022 FAH ANZ, 15 WFH ¥l 10:62~63%
Aoz v]Fo] B ¢ oFWE FARL Yt F71FL R
hydroxyapatite (Cai (POJs (OH)D 2 FAH A1 BEHUL,
U v & dikds F7 o] hydroxyapatite ot Q18] +
AH7t ge Ao o]FojA o HuHAY 28l Ha-
mada and Kumagai (1988)€ A1# % HE& PASe dd#
Ae tiro]l AA WolM AT A3 (apatite) 22 T
AL, BT FFe Aoy nlave L Y% €2 EF
$£Holnz THIFYES YT Yu9 APEE EFAEd B
% vk 9IZ, Shizuki (1981)€ oIFHe] B4 T4 A9 v&o)
At WMxAs gt AF, Frdhe A W 344 o F
o} $58 2 FELAon} AAE FFLL 18 nHolo}
o Bug vk Aok 3)E 100gF AN 2 ¢ 2 AL §
ggoimst sickdoimo) wdte Ftou, JEt 2713 R 8%
o FFL wF T ETHFPolojM T oW Tho} o)z} gl
FAEZ BAEE olfMY 4 & 2 BEYF To2 R
Hol 2713 2&2A2€ sichgolwo] vlste] Hriztoimst 3
A3t RSt 28 ZF FELAZ oFHE o
A ste A4 AAFFo) B U} FHE AAFFo] ¥ 9
79 2 Al (Kim et al, 19989 28 33 2 FAZTH
AAAA FHo] WAl Futslojo} 2|zt BUHAD,

o ot
s =

FAF2RY 71T FAAEQA B FHE A F2A 9 Zo] &
Ao g o]g&y] A% YUY JMNEAR=EA tgolw ¢ o
Fojwe] JEJE B d3ty HEFID dFojFm BE
3 e e 20%2 F olFH Tre] Zol7} QA oln|
A ZAvE gogoim FehA (193371/1,000%71) 0] 7hcha
olW ZzhA (17327)/100027) Bt ko, 73w FeA
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Hoe Wikt 22483, S A3 2 DHA 24Me
Forgolmrl 44 125%, 1.04 R 240% 2 7ohgolm e 66%,
090 % 239%29 Eoy, 240 YAFEGE ¥yt uF
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Fogojme A7t 424 380g/100g ash E 18.7g/100 g ashol
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e 2 AA F22A2 Bde 2 FELAZ FEsEg
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