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B2 h, 4 mL FIHBRBARCERIRS, 728K
AR FE S o FEEDRBSR A 4 mL WK
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DL 37 i I R FH I VA 1 £ B B [ Sk A o
SEVEHTRE MR B4, VA TUbe iR H G R A vf i,
X} RE Wi ER R4 58 T oM, TS PR R o B I8 i
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Tab. 1 Fatty acid composition of Thunnus albacares (content)

B ACFREEBU% AT Y% western ARTEHIER% R
fatty acid Pacific Ocean  and central Pacific Ocean eastern Pacific Ocean corresponding sources
C6:0 2.10+0.71 2.4+0.6 1.8+0.6 0.000
C8:0 1.20+0.42 1.4+0.4 1.0+0.4 0.000
Cl10:0 0.77+0.27 0.9+0.2 0.6+0.2 0.000
Cl1:0 1.12+0.40 1.3+0.4 0.9+0.4 0.000
Cl12:0 0.89+0.31 1.0+0.3 0.8+0.3 0.000
Cl13:0 1.48+0.53 1.7+0.5 1.2+0.5 0.000
Cl4:0 2.85+0.78 3.4+0.6 2.4+0.6 0.000
Cl5:0 2.30+0.60 2.7+0.4 2.0+0.5 0.000 4Hi[ bacteria
Cl6:0 20.10+6.65 20.3+6.7 20.0+6.7 0.6760
Cl7:0 2.48+0.47 2.8+0.3 2.2+0.4 0.000 4T bacteria
C18:0 9.12+1.72 10.1+1.6 8.3+1.4 0.000
C20:0 1.06+0.29 1.2+0.2 0.9+0.3 0.000
C21:0 1.78+0.63 2.1+0.5 1.5+0.6 0.000
C22:0 1.29+0.42 1.5+0.4 1.1+0.4 0.000
C23:0 1.93+0.68 2.3+0.6 1.6+0.6 0.000
C24:0 2.26+0.78 2.7+0.7 1.9+0.7 0.000
SFA 52.70+5.96 57.8+3.6 48.2+3.4 0.000
Cl14 : 1n5 2.08+0.74 2.440.6 1.7+0.7 0.000
C15: 1n5 2.40+0.92 2.8+0.8 1.9+0.8 0.000
C16 : In7 2.85+0.80 3.0+0.5 2.7+1.0 0.032 fiEi# diatom
C17 : In7 2.06+0.53 2.5+0.5 1.9+0.4 0.001
C18 : 1n9 10.69+4.50 8.3+3.5 12.8+4.2 0.000 W E Y carnivorous
C20: 1 1.53+0.34 1.8+0.2 1.3+0.3 0.000 FH B¢ /£ 2 phytophagous copepods
C22 : 1n9 1.34+0.46 1.6+0.4 1.1+0.4 0.000
C24 : 1n9 2.35+0.67 2.7+0.6 2.1+0.6 0.000
MUFA 24.05+3.65 23.2+2.8 24.8+4.1 0.125
C18 : 2n6 2.84+0.98 2.7%1.0 3.0£1.0 0.215 VALY terrestrial plant
CI18 : 3n6 1.57+0.56 1.8+0.5 1.3+0.5 0.000
C18 : 3n3 1.26+0.42 1.4+0.4 1.120.4 0.010 [liJFAEY) terrestrial plant
C20:2 1.7240.56 2.0+0.5 1.5+0.5 0.000
C20 : 3n6 1.69+0.59 2.0+0.5 1.4+0.5 0.00
C20 : 3n3 2.21£0.79 2.8+0.5 2.0+0.8 0.110
C20 : 4n6 (ARA) 0.15+0.26 0.1+0.1 0.3+0.4 0.221 KHI%IE macroalgae
C22 : 2n6 1.11+0.23 1.1+0.3 1.1£0.2 0.542
C20 : 5n3 (EPA) 1.20+0.43 0.9+0.3 1.5+0.3 0.000 {3 diatom
C22 : 6n3 (DHA) 10.90+6.27 6.6£3.3 14.7£5.8 0.000 3 dinoflagellates
PUFA 23.25+7.02 19.0+4.9 27.0+6.5 0.000
PUFA/SFA 0.46+0.18 0.3+0.1 0.6+0.2 0.000 ‘& FEZ trophic level
DHA/EPA 8.50+2.44 7.2+1.5 9.7+2.5 0.000 ‘& FEZ trophic level
n-3 PUFA 14.39+6.94 9.5+4.0 18.7+6.1 0.000
n-6 PUFA 7.14+£1.90 7.5+1.8 6.8+2.0 0.125

n-3 PUFA/n-6 PUFA  2.19+1.36 1.3+£0.6 3.0£1.4 0.000
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o, S EAE ) DHA . EPA F1 C20 : 3n3 #5XK
5 B EAHE(P<0.01), DHA/EPA .PUFA/ SFA il n-3
PUFA/n-6 PUFA H{H 5 K 2 1E M 2&(P<0.05).
FAA RV T T S e 0 A £ WL A i D TR 1) 1)
AR E (D 20) R, BARIRIIR S &R T,
SFA 5 PUFA [ & &2 45, MUFA 5 PUFA 1Y
TEEEMG, TERESHh, BIgIIR N 5
H, H—HEHE Cl6:0, C18: 1In9, CI18: 0,
C20 : 4n6, 5 414145 n-3 PUFA/n-6 PUFA .
EPA. DHA. DHA/EPA. n-3 PUFA, % =4 {45
PUFA. PUFA/SFA., C17 : 1n7. C20 : 3n3, %)Y
HAfE C16 : In7. MUFA., Cl4 : 0, SFA, £ 1
HAEF5EC20:1,.C10:0,C11:0,C8:0,Cl2:
0.C23:0,C24:0,Cl13:0, C21:0, C20:2,
C20 : 3n6, C14 : 1n5, C24 : 1n9, C22: 0, C6 :
0.C22:1n9, Cl17:0,Cl15:0,C20:0, Cl5:

In5. C18 : 3n6. C22 : 2n6. C18 : 2n6, CI8 :
3n3. n-6 PUFA, HIOCRREM, HAERRIERE
FHRFERR B2 5 A B HERRIE AR D R . B TR R
REWE . HE O ARE IR IR 52 IEAH G, S EIEAER
20 BRI B PR 2 SRR IR B I R 422 6 R G

AR EE 2 e R 20t (NMDS) S5 R an il 3a fir
N, 2% BH Vi R 6 AR £ IR U TR 2 A AR 25 5
(stress<0.1), ANOSIM Z#fr 45 R s, Wi
1) B 6 4 A 00 R U7 1R 2 LA A B 35 25 7 (R=0.463,
P<0.05), M4t SIMPER ZpHr&h i, WG KFrE st
i G AR 10 LA R W7 R B it PRI AHUME S 87.78%,
IR RV B 0 4 A 0 UL IR R T R 5 2 - S AR AL P
1 85.76% o WA I3 2 (8] Y S 2 A AR AL R
18.85%, H:225 3%k [ n-3 PUFA. SFA . PUFA |
DHA. Cl6:0. CI8:1n9, MUFA . DHA/EPA ., C18:0.
n-6 PUFA, S TTHRR N 71.57% (5% 2).
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Tab.2 Average dissimilarity contribution rate of fatty acids of Thunnus albacares in different waters

NG *Eiﬁ¥?¥¥i’ﬂ%§ %ﬁ¥ﬁ¥ﬂ$_§ ?EI‘EQ)*?E%#T}&%/% TR %
fatty acid average abundance in thg average abundaan in the  contribution rate of difference cumulative contribution rate
western and central Pacific eastern Pacific between groups
n-3 PUFA 9.48 18.73 11.37 11.37
SFA 57.81 48.16 11.19 22.56
PUFA 19.00 27.02 10.97 33.53
DHA 6.61 14.70 9.93 43.45
Cl6 : 0 20.26 19.96 8.30 51.75
CI8 : 1n9 8.30 12.80 6.52 58.27
MUFA 23.19 24.82 4.68 62.95
DHA/EPA 7.17 9.68 3.58 66.53
C18:0 10.05 8.30 2.57 69.10
n-6 PUFA 7.51 6.81 2.47 71.57
2.2 FHERSRTER ST In7, CI8 : In9 fii FIE}4li, T PUFA/SFA |

Xof B 4 0 A0 LA ERAE NS BT FR B #4732 DHA/EPA., DHA ., EPA, C15: 0, C17 : 0, C20 :
S35 AT (PCA), 1T WA 32 5o il B T 50dis 6 22 1. C18:2n6, CI18 : 3n3 NI7Ef 2R,
) 80% (&l 3b). 2B— E MR T 85 5 20 RNy NN S 3 Nl N Y S N R o
51.1%, PUFA/SFA . DHA/EPA . DHA . EPA ., C18 : FES— R 0 R, T AR R v Bl AR AR
1n9 AbFH—FHLsriE 40, C15: 0. C17: 0, IR, FESP AR — N T E R IR
C20:1, C16 : 1n7, C18:2n6, C18 : 3n3 &bF Bl I/ MBI A Z B FEAE — S0 8 & XK 3b).
B — o P, KU B B A a1 R F R AT A — 5 KA B
R, REMERGE, DIFEREENERNAY  HXHP<0.05), REEN 41.2% (B 4); WS —
X} B 0 4 A £0 1) RE S OR TR DTERER K . AH R, B AN SR TG $ 35 5 1 (P>0.05) o 3% R A Bt 5
GUBAKI B EE S M R LI . FiHAEY)  BEE SR SN, C18 ¢ 1n9 . EPA 1 DHA ¥
FEEMER RIS EIRMNAY . B FENs R &3, PUFA/SFA F1 DHA/EPA LLIEHIE K, 5
THIETT 21 28.9%, 7E5 —E W1, Cl6 : I [EF, C16 = 1n7, C15: 0, C17 : 0. C18 : 2n6,

03r a 6F b
X C18.1n9
9 Cl16,1n7
& N t /\
021 ,N_.
=
&
Qo
Q“ N
& 0.1 g FRACF(EPO)
w >
8 = FFE R H(WCPO)
= £
£
or &
o
R
&
-0.1r H
04 02 0 02 50 25 0 25 50

“MDS1 F 41 principal component 151.1%
Bl 3 BHE A0 10 5 iR o
a: PG HE AR A IS R NMDS 43H7; be 45 AENE T BR 32 220 B

Fig. 3  Fatty acids analysis of Thunnus albacares
NMDS analysis of fatty acids of Thunnus albacares in two sea areas (a); principal component analysis of characteristic fatty acids (b)
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X 5 Domingues %PV RIBFFE 45—, % 4h, Peng
RIS R I S et LN AP & 20 A
7R, Sardenne ZF2HE HY i g 4 4 10 UL P 4141
S 26 FIIRIIIR, 45 RBI SR RAFIER K ZE
S, X AT RE R TR A 2R i S8,
VA W N D R TT LA W B R T, R
S 3 1) A 400 U T T 4L ol = B A7 TR A W L AR
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Nutritional ecological niche of Pacific yellowfin tuna based on fatty
acid analysis
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Abstract: Yellowfin tuna (Thunnus albacares) is an apex predator in marine ecosystems and plays a vital role in
energy flow and nutrient cycling. This study aimed to investigate the dietary modifications of Pacific yellowfin
tuna throughout ontogeny and variations in nutritional niches among different maritime regions. The fatty acid
composition and properties of yellowfin tuna muscle were examined using specimens obtained from tuna fishing
vessels operating in the eastern Pacific Ocean in 2019 and the western and central Pacific Ocean in 2021.
Thirty-four fatty acids in yellowfin tuna muscle, including 16 saturated fatty acids (SFA), 8 monounsaturated fatty
acids (MUFA), and 10 polyunsaturated fatty acids (PUFA), were identified. The SFA content of yellowfin tuna
muscle was negatively correlated with the PUFA content, whereas the MUFA content was positively correlated
with the PUFA content. Furthermore, a significant negative correlation was observed between SFA content and
fork length, whereas both MUFA and PUFA content exhibited a significant positive correlation with fork length.
Distinct variations were observed in the muscle fatty acid composition of yellowfin tuna inhabiting the western
and central Pacific Oceans compared to those in the eastern Pacific Ocean, with an average compositional
dissimilarity of 18.85%. Primary disparities were found in n-3 polyunsaturated fatty acids (n-3 PUFA), SFA,
PUFA, C22 : 6n3 (DHA), Cl6 : 0, CI8 : 1n9, MUFA, C22 : 6n3/C20:5n3 (DHA/EPA), C18 : 0, and n-6 series of

polyunsaturated fatty acids (n-6 PUFA). Principal component analysis showed that the higher the trophic level of
yellowfin tuna, the higher the carnivorous ability of yellowfin tuna and the greater the contribution of organisms
that feed on dinoflagellates and diatoms to the energy sources of yellowfin tuna. In contrast, yellow-fin tuna at
lower trophic levels mainly feed on bacteria, terrestrial plants, and phytophagous copepods. Principal component
regression analysis indicated that, as fork length increased, the nutritional level and carnivorous nature of
yellowfin tuna also increased. Additionally, their feeding behavior progressively shifts from relying on crustaceans
and cephalopods to organisms abundant in characteristic fatty acids, such as shrimp and teleosts. Compared to the
yellowfin tuna inhabiting the western and central Pacific Oceans, those in the eastern Pacific Ocean exhibit a
higher degree of carnivorous behavior and occupy higher trophic levels, with crustaceans contributing
significantly to their energy intake.
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