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Abstract

In order to explore the differences between Yellowfin tuna and Bigeye tuna, and provide data
support for the artificial breeding and breeding technology research and development of Yellow-
fin tuna and Bigeye tuna. (Method) The contents of major nutritional factors (TP, TG, TC, Glu, Ca, P,
NEFA and VTG), sex hormone secretion (Ez, T, FSH and LH) and metabolic levels (AKP, ACP, T-AOC,
LPL and FAS) in serum of female yellowfin tuna (Thunnus albacares) and bigeye tuna (Thunnus
obesus) during vitellogeny (gonadal stage II and III) were compared and analyzed. The results
showed that the contents of Nutrition factors except for TC and NEFA were significantly higher in
bigeye tuna stage II than in yellowfin tuna, but the contents of TP, NEFA and VTG in bigeye tuna
stage III were significantly higher than those in yellowfin tuna stage IIl. The sex hormone content
in stage II of bigeye tuna was significantly higher than those of yellowfin tuna, but there was no
significant difference between the sex hormone content in stage III of bigeye tuna and those of
yellowfin tuna. (Conclusion) According to the results of the level of the body’s metabolism, bigeye
tuna stage II T-AOC and FAS were significantly higher than those of yellowfin tuna stage II. In the
comparison of stage III versus stage II of bigeye tuna and yellowfin tuna, yellowfin tuna stage III
T-AOC and FAS were significantly elevated, the AKP has decreased significantly. However, AKP and
ACP in stage III of bigeye tuna was increased significantly. But the differences of metabolism abili-
ty between stage III and II are not obvious. Statistical analysis showed that large amount of nu-
trient factors, content of sex hormones and body metabolism were significantly increased during
vitellogeny. The contents of TP, TC, NEFA, VTG, T, FSH and the activities of AKP and ACP were sig-
nificantly increased during the development of bigeye tuna from stage II to stage III. The contents
of TC, TP, P, Ca, VTG, E2, T, FSH, LH and the activities of T-AOC and FAS were significantly increased
during the development of yellowfin tuna from stage II to stage III. Bigeye tuna stage II of the nu-
trition factor and sex hormones of the indicators were significantly higher than those of yellowfin
tuna stage II, but yellowfin tuna metabolism ability is generally higher than those of bigeye tuna,
the metabolic ability of bigeye tuna stage III were generally higher than those in stage II and sex
hormones levels significantly higher than those of yellowfin tuna, but nutrient content is less than
yellowfin tuna II period increases. The increase trend of nutrient content in bigeye tuna stage III
compared with that stage Il is less than that of yellowfin tuna.
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1. 518

SHEEARAEET AR RS, HARKNITRE ), Bk, Sidr) Ayt
N TFEFEE AR R L A S AN S 2 —[1]. 34 (Thunnus albacares) il K HR 446
(Thunnus obesus)¥3J& T~ Mgt fa, F B0 A T ARk ARG, (AT ABEEE ) B 5T S T84t
f BT AR R 5 B AR AEMERREPE LU [2] [3] MR SRR EE [4] [5] [6]% F=URZET5[4]. /KIR[7]-
I3 AiKIR[5] [8] X~ [9]. A /1[4] [6]- PERRFEEL[S] [6]. AMCAZELR[6] LA S i oA [6]%F, (T
FIVIN ROE T S b0 i BT A 3 2 B 7 T, el A2 B SR I R) 8 7R R 1 B AR PR 4 b Kb A4
AU AT T7 T s #oE . MEME R R R B i, OB R A R — A B S B E TR &,
RN R AE R — N E R RIS . AL REER RS, EERAEEREER 1~ 3,
FH DA AR i 2 30 1) JUA Jis e 4 S B B 0 97 SRR o £ B0 38 R A 1) K B 8 3% R (Wi 25 & 7E AT 4
SR S GG, RARKIZ RN EHL N TR, CREEONT IR 4R B EA10]. HR4E O A w7
R, BACH B B ARSI AR 2 iR BT K, WSS 7 em N THRE7 kRS
15, D, St N TEEEARMBT TR Z U B S BT 1 .

ARHFFELCE AT TRERR 1 10 BRI SR 3 A 1 2 TR ) M 1 35 6 b e R OK R 84 £ 1ML 3 A 32 22
BIRE o E ERER WG OANRACEIK, B R8s 8 A fRI DR IR 44 1 O 3 AR I 32 B0
FrR B S VGRS W AN IR RRAE , IR 2 2 B 1R 22 e, DU O B8 4 A £ 1K
IRt N TEE &R IR SR A8 S % .

2. MM ERZE

2.1. K

2019 £ 9 A 12 HA 12 H 29 H FiF(3°34'N-2°14'S, 106°00"W-111°52"W) T 4l 3k [ M P 25 668 4 6 11
MKHREA R 6 B(EEEE MM S YK 116~168 cm; KRG % XK 154~158 cm), et 11
W% 3 R, W% 3 R (FHLUH R & & I IS A A o pE SRR R, WMBEAREAHIR), AW R
77 R HU, B IS 3000 r/min &0 15 min, WEHUMTE T HE 1.5 mL 208, H Parafilm & 1}
1, JRN—20°C VKA AR A7 A5

22. KBTE

AR T Sl s A ) AR I 5 P i 48 P ) S ) 92 0 < A R IV R S B L (TP) . Hh =1
(TG). JH[ERE(TC). #E(Glu). £5(Ca)MITLHLEE(P). W IRITRR(NEFA). BN E HE(VTG). ME—EE(Ey)-
SHA(T). (2IRVEER(FSH). RFEARLE R ZR(LH) . IERIIREG(AKP) . R IERFIREFE(ACP)EM: . SPTAILEE
J1(T-AOC). HEE AEEEF(LPL) ARWTER A i BF(FAS), HH TP. TG. TC. Glu. Ca. NEFA. AKP. ACP,
LPL KA LL %, P RHBEEHIRYE, T-AOC RHELE Ti8)5E, VTG, E,v T FSH. LH. FAS KA
B begeid, ELARAIN D B 2 AR & U kAT .

2.3. BB

SEIG K LT MM AR HEZ (X £ SD), FIH 1BM SPSS Statistics 25.0 84 33E AT A7 FEAS t 1656 (unpaired
ttest)), P <0.05 N EEM,

3. HREN
3.1 IRA4EHNEFTEEFRAFSETHK
HEUE A Mt 5 TR A 0 U A SIS IR 25 N TS b L 1, g4 ta 11 Wi b
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TC R 5K m I ERAERE, HIEES0M 1 HE K TP, TG, Glu, P. Ca VTG & &
BEMKT KR &P <0.05), NEFA & EEEE ST RKIREMAP <0.05); 1 HABF &K TG,
TC. Glu. Ca. fIP FEELEZEESR, HEELSHMAN TP BE & T RIELMMAP < 0.05), {H NEFA I
VTG & &R E T KRS AP <0.05); HiEL Atk 11 HE 11 MG TG M Glu & &ZBAK, TC.
TP. P H1 Ca & & W& (P < 0.05), {H NEFA &3 FF(P <0.05); K& 11 A 11 HIME TG,
A Ca S EMABMALE, HAK TP, TC. NEFA f1 VTG &&Xf I 1 R ZE (P < 0.05), Gluflp
TrENNEE T IEP <0.05). KRS 1) 5208 57 & 83 5 T m g Sia s, (FORIREE 11
WEFRR SRR AT SR BT g St .

Table 1. Content of main nutrient factors in serum of yellowfin tuna and bigeye tuna during vitellogenesis
1l AHESHE. KIRGHEINELZFHIETEEREFIE oL

BB 1 1Y) KR EAE A 11 3 E A 11 RIRGAE 113

yellowfin tuna stage Il bigeye tuna stage Il yellowfin tuna stage 11l bigeye tuna stage 11l

MEHBTP 21.89 +0.47 27.24 +0.77° 43.07 £9.75 40.37 2,64
HM=M5 TG 1.42 £0.09 2.13+0.11° 2.39+£0.95 2.23+0.06
JR[E B TC 222 +0.14 2.22+0.18 3.52+1.40° 2.91+0.31"
4% Glu 10.60 + 0.94 16.91 +1.34* 9.26 +4.30 9.28 +0.47
1f4% Ca 4.99 +0.30 6.22 + 0.38° 6.67 £0.99" 5.81 +0.23
L% FEHL#E P 1.98 +0.20 470 +0.12* 4.88 +1.94" 2.02+0.49
TS R B IR NEFA 0.42+0.05" 0.24 +0.04 0.15+0.09 0.52 +0.10*"

P E AR VTG 0.56 + 0.04 0.85 +0.03° 0.73+0.10° 0.94 +0.04*

INE Ry a REFHEE S A N IS5 KREmA N ATEREEZEFEP <0.05); KEFE ARKRHRESHE 15X
RS Ae 1 I E B3 22 (P < 0.05); REF—Fh&At 1 15 111 7775 5.3 2 7 (P < 0.05).

32 WIBEAREHINEMEESETH

W 2 fion, BBt 1 I I PECGR & B BT KIR &4 1 (P < 0.05), {HEEEELH
£ 11 B FSH & & BT KR &M (P <0.05); gLt 1 2 11 #HmiE MRS ENE BE5R
(P < 0.05); KHRAA A 11 E] 1AM Ey A LH &2 2A K, (B T Al FSH & & 2 E 2= (P < 0.05).
BARRE, KEREHEA 1A 1 R & i s T tE S,

Table 2. Content of main Serum sex hormone in serum of yellowfin tuna and bigeye tuna during vitellogenesis

F2 WEEEHNE, ARSHWEBIMRREHMBELEHESE gL

THEES A 113 KIR A 11 RS 111 KIR4Ae 113

yellowfin tuna stage Il bigeye tuna stage Il yellowfin tuna stage 11l bigeye tuna stage 11l
MW E, 81.86 £ 1.76 103.16 * 4.30° 118.70 £ 16.96" 118.89 + 11.04
SR T 2.48 £0.08 3.91£0.22° 4.23+0.33" 5.23+0.54"
fRENIE FSH 2.40£0.21 3.98 £0.21a 3.76 £ 0.48" 4.85 +0.22A"
TR R LH 2.99+0.12 4.46 +0.19a 4.14 +0.42" 473 +0.25

NGB a RRFEE LA 1SRRG 1 AFELREZRP <0.05); K570 AREKHRESME 115K
MR GxAtfh 11 A7 E 8 35 22 5 (P < 0.05): UFR A — Rttt 11 H145 11 7775 3% 2 7P < 0.05).
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3.3. BREAAERAMBRIHKEZL

W 3 fros, KARE Mt 11 I FAS B§iE /1 ) T-AOC & 2w T i t& At 11 (P < 0.05), 1M #f&
&) AKP. ACP. LPLEIRE /T RIREMM(P < 0.05); #HEELIM 1 FAS 75 /1 & T-AOC
HRIEE AU T %25, (HEESHRmm LPL G BEE T KR &M M P < 0.05), KRG
ACP. AKP iHJEm T HEESMA(P < 0.05); HEESAA M 11 IR 111 JH FAS 771 & T-AOC W&
#i(P <0.05), AKP %753 TR (P <0.05), LPL & &R, EARAEEE; RIR&H
£ 113 11 ] AKP AT ACP 3 /1 5 (P < 0.05).

Table 3. Metabolic levels of yellowfin tuna and bigeye tuna during vitellogeny

=3 REESIE. KRSWEINRLEHNERSIKTE o/lL

g 11 KR GAE A 11 3 Rt ] KR GAE 113

yellowfin tuna stage Il bigeye tuna stage Il yellowfin tuna stage Il bigeye tuna stage 11
ML BRI AKP 3.70 + 0.49" 1.51 +£0.08 2.33+0.64 459 +0.35%"
FR MRS ACP 2.00 £0.25° 1.24 £0.38 2.12+£0.93 439 +0.19%
RyrEfkig /) T-AOC 0.45 £0.04 0.83 £0.07° 0.82+0.25" 0.80 +0.02
R HNEN LPL 1.04 £0.32° 0.41£0.14 1.10 £0.52% 0.51+0.07
NI & FilE FAS 15.89£0.13 18.01 £ 0.52° 19.41 +1.27 19.88 + 1.67

/N FRE a B EE S A 1 IS RIREH M 1 WIFEREZRP <0.05); K5FE AREKHESA 115K
IR 1 BIFFE 3 2 7 (P < 0.05); *RER—Fh &ttt 11 W15 11 WifF(E 53 % 5 (P < 0.05).

4. g

41 PRAEHNEFEFEEFEAFIETH

HEAA S FERIIR A2 02 BE R AR AORIR, MBI FE 1R R e X sh W 1E 8 1 A an i sh A %6 -+ o S 21
PER[11]. M5 & A A AR — @ FREE LR T Ak A AR B HEAR[12]. (EAHT 7 s B S0
fAKIR S 11 TP S 2R T 10, #RF [13]%) H A6 fifi(Anguilla japonica) (1 7t [\
R TP &b IR s K AR BT math o Glu A& S FPiE 3l BT 75 At B 0 B R IR, 204 fig R 1 3t
FVET, IS5 A %R R[14]. ATFFURIL, SMfiig Glu & & AR e I3 R A i FE b i
H R R E A, X 50 [12]%} dr 443 (Acipenser sinensis) T 7545 2500, B Glu & AH
BRI AR o

V7K F TR G AN G B FEAT- 8 1) B AN AR KA B P 1) AR T SR A %, DRI i f P IR IR E SR I K
ST AR AT f A7 2 0GR . IR A R R R HAT 8 R I T B e SRR AN E A ) 4 4y
TG fl TC 2R MERRM M EEM R, Hh TG ZMIRA BT N EWR 2 —[15]. EARW I BEHE
PERRE NP EZE ], TG M TC & BRI T m i . 559 [16]17EX IMASTRIT T I, /MAST
YR A I R Ca® IR K, HLMiE T Ca® ik FERE A /MAE B SR B I AL AR Ak . X5 A
FURIUARRE], S E 1N AR S &L I HEE . A C KIS m 1R P 25
W ZARTE, X 5OkFE[17)%F £t (Carassius auratus)if 7545 BAHIE, HAAZFEWIME P &85 Kk,
SRIM, RERSAR AN P S &5 1 I R, RS A0 M 00T A IR 95 P & & REAE7E I 3)
PERI AL R . 2R 0 VTG R ILOP BB I ATAR, 177 51 28 B (R 1k 0 SR O B 1 R B R A), TEOR IR R AR
W R, RERMEIBLAKE W EEEFRY, W ENEEARENEREE ZREERER.
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R VTG FERFE P G, AR M, HEmBtsik £ E ), B InARIIR IR 2% 8 P 35 8 1 ik
£ oR[18], HAR RIS R AR A & P E BB, U0 S AR R SR RO E IR O, T AE BN B
AT RIAT R OR S A AR, IR IR SR A IR [19]. AT, KRG A AT B At 1
WK VTG &= 11 WIS ERTT, Rit—PEst 7 EIRmSsie. FRE, Erheagpatadgt, sk
MR B R VTG S8 A IR ETHEABUIE, B 1~ B ik 8 H[20].

42 BBRREHNEMEESETWL

WHFLRI T RMBERATRR2L), MMEEamRh T SRR, XEFNEE aRES S0 T, 7
B T AW E, [22]. Crim ZE[23)3\ NTE A B FIET % (Oncorhynchus  mykiss) A ki % A e A3 fix 448 GtH
GO, F T 548 Epe KEIRGAG AN EESAG IR 11 AR IS T S EEEFST 1, x5
RIS AR [ 2410 T I 63 (Acipenser schrenckii) (AT FEAHALL,  FLIiF o T &8 111-B M1 8 & W 2218 LT+,
IV-A ST IV-B JitRIE - TF, FFAE IV-B I Ik 18w f - 6t 1 (Miichthys miiuy) 25 1R IR A & A R
Fo R I T AR B, R SR SR EA[25]. MEBCGREIN BEANIRR B SR BCRR R i
LR, FEUPE AR By P IR OF 5 R R O B R A R, RO R AR BRI By 182 5K
WA PMEIACH IR T [26]. EABTTE, REEEaE 1Y E, &85 1 B 2571, (H2 RIRGam
N8 B B 1 IIZE AN K. R SNSRI [20] 0] th #6345 R2BAL, MM E, S RAEK B Y
HZ VI IR FEEREZER. T WELS E AWML, XS T & E MaiiEA K[24]. EigEEHa
i FSH A LH S8R ST 0, RIS 1 I FSH S8 2EmT 1, LH BIgaR7T,
MRS BT SR SR IR R B0 R, X 5 IRE5[ 271X 264 (Oplegnathus fasciatus) i 78
SERAAME, HAEKE W FSH 1 LH & R E T m, MRER[28]% 1L 21 (Anguilla marmorata) FIHF 57 tH & I
LH & &R KK B I+ &

4.3. BREKERAMBR G KFENL

AKP FI ACP TEAEWIR N I IF AR b BB BB VE R, (Rl 7E S Je B R FE A I [29] . B g4
e 1R ACP & & 1 B A 52, RIREHa 111 AKP F1 ACP & EAH ELE 11 R 427,
FHALE N St ik e R B RUE W B3, AWK RS . a7 £ B AKP A ACP BEBE S
AR, BRATE ARG, e hRER B REE, BEE 1B T AR E[11]. 3K T-AOC M w21
HAGERRUEZERZ —, FIA SRR A BPENKF Z 0K R PR — B R ZEK3)
YE RS I E S N 2 —[30]. fRMIPTAN RS E B R R (BAYEALE . A SRS R
EME R Gu(4EE R IR AR, 1 T-AOC NI S B /& X W& 45 G R B [31]. TEARWIFH, FRiE4
e 1 AR T-AOC AT 1T I E i, X 58S (Pampus argenteus) Ul 8 & AE I —2, HAH L
T-AOC EHLZEL T mffiea sy, HEMTEHENEIRIE R BB, PR RE ) B35, AT FR 4 2
B 2 17 K PR EH T R o 0 S A s s PR A A £, A DR R PR TE 3 R B G [10]. LPL 2R BRI #%iz
B AU SCHE R, AHERRA A 2 1 H il =B K EZAER[32]. FAS R—MZIRENE A, 2
A R TTR 1) R [33], HiiE 7 e (R B Bt i) 35 A 3 R 7 45 R B 555, AT 52 M AN LA oh R I 2 1
[34]. HFLRBAHDH] FAS 35 71 AT LSRRG & & [35] . AW 70 h BG4 11 1] FAS 35 ) B K T KR
SRt I, LPL WG R e T RIR Gt 1 ], (HEgEgeAem (1 31 LPL 35 /) 535w T RIR G4
i, HFAS S5 KREAM 11 LR EES, R\IEINE RKAED b &M kN EE TR0
IEAE — BAT— B PATPIRES, WS 1R 0 R 2 S0 M B S PR 0884k . R RIF T8
L, 1A LPL AT FAS & AL 11 B A T mady, Hatgaiatm 1 3 FAS S &R T 1Y,
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RUIBEHE VERR AWK G, A PUAIEIRE RIS MG RAE T thE AW, AHEROREKE
JRFASR B E TR B o

5. &

ASCECAEL I Mt 7 MENE B8 <A fr R K HR B 0 £ B B A AR SUICPE iR 10 1A 100 39) 37 T 2 SR A
B, PRGOS AV, KB N R AR E IR A KR E AR MR A R L
AR A B A . o, KREIRSARMIE . 1 IR S TS, RS amn
AR RE 9 T ORIR A f, (B 1N YIRE RHR <Al 08 R T I R FE AN s B8 i . Gl LR AR 6
fet A RIR At 2 RS FRR B VERGR 0 AR I Z S, DR e ta N TEFEOR
IR A AR 25 i -

E&mE
A BB A AAS 18 [ SBURAOL EB AR A4 & B B (CARS 47).
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