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Abstract: In order to investigate the differences in weight proportion and nutrient composition of different by-products of
yellowfin tuna, this study investigated the differences in the ratio of the by-products weight to the body weight of yellowfin
tuna in different sizes. The differences in the content of moisture, protein, fat, ash and the profile of fatty acids were also

analyzed. The results showed that the ratio of dark meat, head, and viscera weight to body weight ranged from 5.85% to
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6.81%, from 10.62% to 21.05%, and from 4.20% to 7.47%, respectively. There was a significant difference in the moisture
content of the different by-products (P<0.05), in which the pancreas had the lowest moisture content (65.37%) while the

heart had the highest moisture content (72.93%). The protein and fat content varied significantly among the by-products
(P<0.05). Protein content accounted for 49.25%~88.42% in dry body weight and 16.92%~29.24% in wet body weight,
whereas fat content accounted for 2.98%~30.43% in dry body weight and 0.98%~10.46% in wet body weight. The head had
the lowest protein content and the highest fat content among the by-products. Ash content of the head was 17.44% in wet

body weight and 5.99% in dry body weight, and ash content of other by-products accounted for 4.10%~8.25% in dry body

weight and 1.21%~2.43% in wet body weight. Twenty-six fatty acids were identified in all seven by-products. Palmitic,

stearic, oleic, eicosapentaenoic, and docosahexaenoic acids were the predominant fatty acids. And their contents were

significantly different among the by-products (P<0.05). In by-products except for the spleen, the unsaturated fatty acids

accounted for more than 50.00% of the total fatty acids content, with which the highest was 66.07%. In summary, the
weight of by-products in yellowfin tuna accounts for 21.63% to 34.36% of the body weight of the fish, which had
an abundance of nutrients, and would used for the preparation of functional components such as flavor amino acids,

antioxidant peptides and collagens.

Key words: tuna; by-products; nutrients; fatty acids
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Fig.1 Basic nutrients of different by-products of yellowfin tuna
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| /NG K 13k (10.46%) . I (8.04%) . 1 iR
(4.03%) . HFRE(2.97%) . B A (2.80%) . -0 BE
(1.66%) . HEAE(0.98%), Hodr sk | Beii . MEAR . O
A RGE A AR s B 25 57 4 35 (P<0.05), JIFAIE AN (2
PIRAE I 22 AN i 35 (P>0.05) . S HAthfaAd tL,
L A 0 A SR B IE T & 52 5 205D iR
ST ACHE 446 8 £ 3 (10.70%) BRI NE T & i — 23K, Tiam
KT a3 (3.82%) NG & & . TG, 52
FEDURAER T WUAL SRERFTPIE AU, Ty 2 6 4>
Mt Sk (R IR U B 2 T AR T A S =4 SR f e,
HFEE W fe RS AN & AT iz . )ik, AIRESFIL
A, T E&A RKRERAE . EFEER X g i
fh , KHR At fh | Do et fa iy sk gy & seitt 74y
Hr, BRI EE A0 0 0 Sk v i fa 7 | fa R g T
Erm (B3 439 7.89%. 5.04%. 5.78%, KHR 446
o th S v (g fa flz | i R RN A B S S
9.30%. 6.04%. 10.83%, Sy J A=t fafa sk a7 |
1 R A B & 253 5N 6.83%. 9.74% . 14.83%:;

PEZE el A IR IE, 7 40 S A4 10 A T 3 N8 BT 2 e
ik 28.25%. G M fa N B TR IEAE T S
B SR A B (3.00%) . K PE RN (4.52%) . M
i(1.30%) . BB B IEA(1.8%) . KIEHT(0.6%) . K
A (1.6%) . HEE (4.9%) SF LT IS NIRRT &
A R, W hE A fa S R A RS s o A X
BeZp AN S, T G A A0 A A . Al L PR R A
Rl =4 5 3 e 2 G A IR I & B IEASAHAE . LA
g Rt Sk | AN PE BR AR P REAE N R A
MBI UE . BB RN AR P 5 — R R
FEW R =z —, W H 5 AR E SR E Y 0.1%~25%P
NEIRI = 0Re I & B AR E], BRIV 2 et 2B
B RKREEMN AR,
25 HRESHWEAFREIFINKISE

FH & 1D AT, P68 S A0 AN SR =2 K 5
EHA W 2R (P<0.05), T3, sk S5PEARE
RSy 24 5 35 (P<0.05), HoA0SK IRy el
(17.44%) , R M PERR IR 775 52 (8.25% )5 BE (LA, A0»
AIE L BFE . RELRR RN R A i AR 533 B2 2R 4.10%~5.13%,
HAHE Z BRIy & e 22 5 AN 35 (P>0.05) . TEVR
Ferp, WAL sk UL JHFE . BB . BRI AR R
BIRS3EBM 1.21%~5.99%, JK 53 f e B Bl e
PIATSR htaSe, 55 m i S HER, Bk | R R
BRI A3 e 25 57 W35 (P<0.05), MG A A L L
JHHRE RIS A R K 53 5t 25 S AN I 35 (P>0.05) . LA 1=
25 AR I W g A O N [R] R = B 5 2 IR 5 &
i, JOHUR A S K oy &ttt e, R R Sk rh
ARt . RS SR e 2 KAL) BT
FREAW), B IR A W e s RS0 o 15% ’E
Wy, H SR ZHLUR T 0.5%~5%, T K5 ms
T AN 5, PRI, (e DA A R A
L IIDV an i L E R el e ey s SN S W K )
ErEmy Y E RN, PRt GE, ek
W& Ca. K. Na, Mg &5 ¥k, L HAE SR
8 2 Fifa B b, Ca, K. Na., Mg 1988 (B 3L) 4551
A 576.70~6353.15, 108.59~303.13. 135.89~542.27
27.67~86.58 mg/100 g, J&=AR T 19 =1 55 B ) e PR P
WY AR R B R D RE IS 25 2B, B ani -y
NARAR WG TR . EFR 4 IE W 24 ar LU K 2 56k
HACHIIRG ST S 588 5 IE kg, JE7EAR
[] FrAy Tt A A S I P SR AR L B SR A
HIFNEE, HeAh, 178 TR AT LA e ) XU I - 52 i £
Yy EO PR, XA S E R SR 2
BIRRE M LG . TEARISE D, SR At
AR F=P 0K Sy & e T3 AR L P i & e
I¥ K 4.10%~17.44% F1 1.21%~5.99%, 14 a3k Fh,
ANEEN =0 R A3 & R S AT AN R H G pfa | g
Leftefn, BEEE St | BN — SO A K S S e (Vi
FOWFITLE IR —50(1.25~1.59%) 3251,
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2.6 REESIENERIFHIAERAERLE R 72
P 2 AT, MRS P L sk GO JUE L BEIUE L BAUDE
ORI IR b I AG I H 26 FRARAEER, Hob, 9 Fh ity
FINBITR . 7 PR AR . 10 Fihh Z AN Fn
BIWITR . 9 PR ITIR 535 > A AR (C12:0) . +
—BERR (C13:0) . P EEMR (C14:0) . | A LE TR
(C15:0). ¥EMEIR(C16:0) . T-EEER(C17:0) ., BEAGIER
(C18:0) . #E/EAZ(C20:0) . =kl (C23:0), H2A
FEHEIIR RS BRTR & e, 439 SRR Y 21.29%~
30.48% Fll 5.59%~19.32%; FA A FIE Wi B A P 5
SEMGTR (C14:1) | By AR (Cl6:1) . LR IFH IR
(C17:1) . MR (C18:1) . 18— 1R (C20:1) . IR
(C22:1n9) . PR (C24:1n9), FLLAVHNR . AEAE VR
TREE S, 5 H IR R Y 5.59%~15.31% Fl
1.90%~5.03%; Z B FINEITERA IR (C18:2) . -
MEBRPR (C18:3n6) . -V RRAZ(C18:3n3) . fE4E TR
(C20:2) . fE4 =& g (C20:3n6) . A£ A= DU I3 iR
(C20:4n6) . - "fik —J&TR(C22:2n6) . T4 FUATR

(C20:5n3, eicosapentaenoic acid, EPA) 1 " —#x/N
512 (C22:6, docosahexaenoic acid, DHA), FA —
TBRISNHRTR | AR FURTR O B, 4o i AR IR
18.16%~35.90% Fil 4.73%~17.35%.

LA ARSI A5 R ) AN [RIAR I R 1Y) 7
TEAE B 225 (P<0.05) . ARSI, Mk | OESE
R ARSI Y ) 26 Fh S T R AT 24 N
FIMCAH ELAS AT 5 Fh EZEARR IR 405 C16:0.
C22:6, C18:0, C18:1, C20:5n3, fak  LoEFITELR
1 C16:0 1Y 5125 5 35 (P<0.05), i (4, P AR AL
) C16:0 Y& & 28 5 A .35 (P>0.05), JIFEAIILIE
M) C16:0 & = WIC R 2257 (P>0.05); RIEE 4
) DHA #2557 B3 (P<0.05), HEfTr & H K
F/INGF ) R PE R (35.90%) . IFAE(29.21%) | 13k
(26.14%) . KA (25.63%) . L2 (23.80%) . JigEJIE
(20.19%) . HIE(18.16%); 7E C18:0 & &EXT b,
A fa S AN PERR I & 1 25 AN 35 (P>0.05), Hx 1
ARy S B A 35 25 5 (P<0.05); -LRP R4

£ 2 EEESHACRNER YR TR B (%)
Table 2 Fatty acid profile of different by-products of yellowfin tuna (%)

Mgz AW EER N 1013k D FFIE JIIE JEEIE PER
C12:0 A 0.03+0.00¢ 0.05+0.01° 0.04+0.01° 0.01+0.00° 0.03+0.00 0.09+0.01* 0.0240.00¢
C13:0 R 0.02+0.00 0.060.01° 0.02+0.01% 0.01+0.00° 0.02+0.00" 0.03+0.01° 0.02+0.01
Cl14:0 A 5 R 2.62+0.14° 3.61£0.25" 1.56+0.04° 1.2940.02¢ 1.43£0.24° 6.67+0.34" 2.17+0.33¢
Cl4:1 R TR 0.05+0.01° 0.05+0.01° 0.010.00¢ 0.01+0.00° 0.03+0.00° 0.09:£0.00° 0.01+0.00°
C15:0 RS 0.90+0.08" 1.12+0.07° 0.55+0.03¢ 1.11£0.02° 0.660.04¢ 0.47+0.05° 0.78+0.10¢
C16:0 Pt 23.75+0.43°  22.59+0.33  28.09+0.03°  30.21£0.19*  30.48+0.38"  23.27+0.15°  21.29+0.19°
Cl6:1 PR 3.42+0.15° 5.03+0.24° 2.15+0.06° 2.26+0.30° 1.90+0.08° 4.61£0.32° 3.484+0.34°
C17:0 RS 1.67+0.14° 1.31£0.18" 1.16+0.04° 1.56£0.13% 1.45+0.34* 0.50+0.02¢ 1.56+0.14®
C17:1 LR 0.71£0.20° 0.700.05° 0.34+0.04° 0.37+0.01° 0.29+0.08" 0.24+0.04° 0.56+0.05°
Cl18:0 WENE R 11.22+0.22° 7.40+0.30° 16.90£0.09°  10.18+0.06° 19.32+0.37° 5.59+0.14" 7.11£0.20°
C18:1 TR 13.52+0.10°  15.31+0.23" 9.72+0.43¢ 5.59+0.29¢ 7.62+0.19° 11.75£0.07°  10.74+0.44°
Cl18:2 RIAGH 0.82+0.12¢ 1.33+0.27° 1.01£0.10% 0.81+0.05¢ 0.77+0.06° 1.65+0.19* 1.18+0.12%

C18:3n6 -3 JERTR 0.56+0.07° 0.41£0.05° 0.68+0.02° 0.39+0.08° 0.57+0.02° 0.26+0.05¢ 0.37+0.06°

C18:3n3 a-TV TR 0.31+0.03% 0.75+0.04° 0.37+0.02° 0.30+0.01¢ 0.25+0.04° 1.02+0.01* 0.38+0.06°
C20:0 AR 0.54+0.17° 0.44£0.07% 0.25+0.05 0.20+0.01¢ 0.36:0.06" 0.13+0.01¢ 0.25+0.02¢
C20:1 1A — IR 2.9240.25° 1.32+0.08" 1.21£0.11% 0.680.04° 0.90+£0.08¢ 1.04£0.06% 1.03+0.12¢
C20:2 3 2 o 7 0.40£0.02° 0.290.07* 0.43+0.01° 0.37+0.02% 0.23+0.07° 0.13+0.02¢ 0.29+0.06"

C20:3n6 1 =R 0.34+0.06° 0.27+0.05" 0.18+0.02¢ 0.17+0.01° 0.02:£0.00° 0.14+0.03¢ 0.20+0.02¢

C20:3n3 A =IRR 2.50+0.14¢ 2.26+0.08° 3.28+0.07° 5.78+0.06" 5.31+0.12° 2.11£0.03¢ 3.25+0.14°

C20:4n6 TEA: DU R 0.32+0.07° 0.24+0.08" 0.34+0.05° 0.30:0.05% 0.20:£0.04% 0.15+0.04° 0.26+0.05®

C20:5n3(EPA) 1 IR 4.73+0.26° 6.76+0.37° 5.35+0.06° 7.2540.15 7.48+0.32° 17.35+0.23" 6.33+0.24°

C22:1n9 IFIR 0.35+0.08° 0.16+0.05° 0.18+0.02° 0.12+0.01° 0.17+0.04° 0.49+0.08° 0.12+0.02°

C22:2n6 By Y /S0 117 0.45+0.07° 0.34+0.07 0.48+0.03" 0.46+0.03" 0.700.05° 0.43+0.04% 0.30:£0.06°
C23:0 B Y 0.30+0.05° 0.28+0.04° 0.13£0.01¢ 0.15+0.02° 0.10+0.00¢ 0.51+0.03" 0.14+0.02¢

C24:1n9 PRZEIR 1.9140.13* 1.73+0.17* 1.61+0.09° 1.37+0.06° 1.16+0.12% 1.09+0.06° 1.68+0.22"

C22:6(DHA) A TEONEEE 256320130 26.14+£0.08°  23.80+0.19°  29.21+0.09°  18.16+0.15¢  20.19+0.13"  35.90+0.05°

YSFA 41.05+0.53%  36.85£0.40°  48.71+0.07°  44.72+0.23°  53.84£021°  37.25£0.40°  33.32+0.54"

YMUFA 22.89+0.58"  24.30+0.74° 15.2240.43°  10.39+0.34% 12.08+0.26"  19.31+0.31° 17.61+0.41¢

YPUFA 36.06+£0.43°  38.78+0.52°  35.92+0.21°  45.04+0.24°  33.70+0.26"  43.4440.14°  48.46+0.34°

EPA+DHA 30.36+0.23°  32.90+0.30°  29.15£0.227  36.46+0.19°  25.63+0.17¢  37.55+0.17°  42.23+0.19°

LE: YSFA, YMUFA, YPUFASHIIZRAINRIAR . SAEABENITR . 2 AR FIAR VR

[FIATA R INE 7B 3R R 22 57 b 2 (P<0.05) .

7t EPA+DHAFR R LA TUR TR A — - BN IR IR N & 15
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Ry C18:1 By &g 22 & W 2 (P<0.05), M EATH
C20:5n3 MY & BRATHE RIS E 25 55248 ik 25 (P>0.05) .
SRR ZE S AN B EE AN (P>0.05), HoAy =FlREIr=y)
] 25 5 i 3% (P<0.05) o 38 ik X AN [W] @) =4 el A R
5 Bi® (saturated fatty acid, SFA) . PSR FING 5 R
(monounsaturated fatty acid, MUFA ) Fll 2 A~ 1t Fll g
Wi R (polyunsaturated fatty acid, PUFA) ¥4 750871 %
B, Bas e R (37.25% ) A4k (36.85%) 1149 SFA & &
22 5K W 3F (P>0.05) . K {4 P (36.06%) 1.0 JIE
(35.92%) 1) MUFA & 225 AN 02 (P>0.05) 4, H
4% W9 R 7 ) 18] B9 SFA. MUFA. PUFA. EPA #i
DHA Ay & 22 55 W 35 (P<0.05) . 7E SFA /1, i
(48.71%) FNRGAE (53.84% ) ¥ & vy, H2E R B
(P<0.05); fa L 5HE IR MUFA & 54H Lt
25 5 W 2 (P<0.05), H & & i =5 (24.30%) 5 IT I
(45.04%) . I A (43.44%) F0 1V IR (48.46%) = 1Y
PUFA & & U mF (@l o sk o o0 IR L i &5 &
=, HLERES 6 ) RO R A PUFA S22 B R 35
(P>0.05) 4k, HAgxmIr=4ylal ) PUFA & 255 B3
(P<0.05); 25BIr=#a i) EPA+DHA & 8255 W3
(P<0.05), HAE H i KRBT HEIR (42.23%) | iR
HE(37.55%) . HFHE(36.46%) . £13K(32.90%) . 5 {A
(30.36%) . L IE(29.15%) . BEAE(25.63%) o
WFFE 45 2R B, ANEE P29 19 SFA. MUFA.,
PUFA & 5WgE &Mt . KHSW M, 568 S
1o (1 LA 4H 22 19 SFA(25.50%~57.80%) . MUFA
(13.39%~38.89%) . PUFA(19.00%~50.85% ) ¥ £ 3k
Ax—g22 . AT R, TEANRIRRZEA A fn >
6] A B2 A ] —Fh G A AN [RIE 0 I BB DT IR 2 s A 5
EWUSIAHEZES, Xl feEh Tt EPh e B EAR
RIS AR . B2 AN a3 AN [F S 207,
A VIR TR S AR AS (Y A YRR A PR R A ™
F TR, TR DAL HR S IR 1) 4H R A7 F)
1R EE DGR AE IR EE R R Ay Fem ), ksh, 58]
(47.23%~49.66%) | £55 A1 BE0(33.05%) . 4=k 4
(34.00%) F W FEL BT IS UL PUFA & & 4H
LBP238 390 g At fa i L L PEAR Y PUFA &=
BT IEASKH—33, MiRIAE . fask | B R SER™ )
i PUFA & E R FARAS AR LE, HEARUR

AN [E 8] 7S b By PUFA & 2 35 % L DHA.

EPA & 2500, St KT I (5.42%~15.02%) L
P EPA4-DHA B, DHA 2R g 3=
TS, AR SR AR A 2 AT R BSE 20, A 22 LR
ki B AL BN NS RE B (e FE & e Bt 25 TR B E
H, ‘B EPA —E&AETR; keI fk . P . R
TR RGP T I A FEG EHZAEAHR, RFsT
Wi, ANMFINB TR AN RENE o NI ALRER, AT
BT A R s L3, ] - BEREAER i 3 o H v =T
FUILEE BERR B e e, PR IE O LA (R 44
ZF L TIR, w8 S Mt AN [R) & 7 e i D R

PR, HARFNNRITIR I LSRR IR FIRE 51 & &
i . ARG R TP AT S & e TR
LR T v L EPA Fll DHA B9 & B8 . Be
P Sk L FRIESE-C AR T RIS R, H oS F
B AN R TR I35 2 50.00% LA I, Sy AT
ik 66.07%. 5HAWMEKBIR /KL GFaISAH LY, Wil
S ARERI P EAMBFNR R &2 S5 e a2
PRI T & B AE 2, F 4wl =48 28 vm T HA
s, BFFRERH, A AR R TR R AT
ANMUFIRBITTRACTER, 17X 8 8 S A0 0 /1 - I I B DT TR
e BRI AR 238 i AN A REETE -
3 ZEip

AR/ INF G S A R =Y b AEAE
EPE2EF(P<0.05), HARREI = PE SR & mATAE
2R (P<0.05), B EE RO, IBIiSE
FEY RN T I Z AB RN IR . AR/ N g 4
e fa Hh R P B S ARER ER ISR 21.63%~34.36%,
H b R, MR R A PR ZS N TR 7= S APl RE
i, DME T XTEI =47 B2 A, JCHEAER 4
T E B MRS AR s PR B E R R HAT

ARV R ) A 2 A T Bt T 2R 3 i 431
SN 49.25%~88.42%. 16.92%~29.24%, i fig Wi & &
e T 3 FNE 3L b 53 51 o 2.98%~30.43%. 0.98%~
10.46%. NGUVEFIIE €0 R S5 BI - 9) & & 85 T, A8
PNty . el e B S i, R A]
TSR | PrE AL IRFNI R SRR AR A
IK SR, AN R R =4 v Bg s & e dds s, nIfE
SRR TR ER I R AR IR IR, Sk iR &
TET 3B I P 4k 17.44% . 5.99%, i HAh
Bl 7= R 43 B e T S AR 3L H 43 51 SR 4.10%~
8.25%-. 1.21%~2.43%, K51 tae 35 vy A0 1A sz e+
KBRS e e, SUHSE A Sk hE Sk A
Z, B FEUR, ARG EES B sRIE, T R
A3, T sl al e B8 dil i e B R, i
A AT AN T s ad 5 . 22 IS & 8555 /b ES 1 571 o
2@ B 2E s R DT RS FIAVB RN RR DR
B, AMEFIEIEER L. DHA | EPA FIHAZ A& R0,
BRIGAESL, FLA7S PP R = 90 ) AN R AR I R 2 ik 2
50.00% LA _E, HiEm il ik 66.07%, nJVE A A
BREVARIFARIR . AT S 2, AT IERH T st 4ttt
FE=8 N e, A s R RN E TR
SEESRYR, AR E A Tl A TR A B
BUR R, AWFTE N s g S A R 2510
FIFHERLEERIEHR S, o R 2 EE At @) )
FF A& v BB R AR
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