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WE PR NT e AR, W EI R AT T 3 R f [F A Ei(Seriola dumerili).
# 4 #f(Seriola lalandi). 7 4#fi(Seriola quinqueradiata)|/9 4 L 2% (5 . wITg®. T, v . &
Ja o fFE)H S PR AR K BE(FR AR A B, JEATBE . B . MR B B b IR ) E M S AR
TR HRET, 3MHeiad S HEMEXBEE AAMITER., Fiffpad, 3 fdia §
ALAFFRABmEELZR, WITEETHREABREN.: #5005 F447> 1 540(P<0.05), &K
AR R Rk AmREEDFS THM 2 M8TAP<0.05); B, ¥, EMART a-EnBEKE:
G HT> 3 A>T RAT(P<0.05), WITE %, WAL T o8B E . #5815 F4>5 K
#(P<0.05); & . [ 1H EAL BB E . 7 580> 1 587> 5 K480(P<0.05), W, B, i
FIE o g B R M A>3 > (RHT(P<0.05); 3 FRETE BYER . AR AR B ERVE AL R AT T
HA-F, £, BLAHGITERAL TR, RIS REE R S(P0.05. AREA, 3 Maia
HUA KRB E AR AR ER -, WITE R SHEBEANTIERRY, REZAHEL,
E RN 4 M EEE AR E R T2 Ml E, BRI TE RN S HEEEEERS .
R NBTHE & KRBT AR ETE & KSR EE K TR T AR
AR IR
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i, AR EE 23 9 fh (F S, 2005),
B EEE A EER 3 Fh, 43308 & AR EE(Seriola
dumerili) . # 2 #ii(Seriola lalandi) il Ti. 4% #ii(Seriola
quinqueradiata) . #ifh 5 A7 8 = A EFRIME, R HIE
At BRI AERIER) AR A, R R IR )
B EX S, AR RIS R AR G R T 5 570
AHIBNT 2017 AFSEm B B Pl B H HOR
AR O SE B ARIA AL R, JF T 2020 4R
M AR A PR M M B F BRI E
R B 7l A PR kR AR AR T O A kg . B
A, 3 Rt FRE O AERELL T UK. MEEA
Mk, FRFHMBORWY K (HIE, 7E H T E N St
FA R b, AR B Uk e et FRDRL IR AL AR
ARG L R e 45 MR 2 B IX 1R 7K S A S i R K R T
AR e A FHC G i) ek R fiff e i #1055 4 1A i 24 A0 )
M7 A 0 T AE PR 85 7 55 PER AR e ) R0 i R 5
[ T, £ 2 Ak % 5 B ) ) S B s b A Sy i 7 e
SR FLAE TN TSRS B A A RS, Hrh g IS
FIC A iRk I 55 0, I % P BE G TR Y T
P T RIS R GGG 5 R AR SRR (P e
45,2007, UGS, 2017), HAT, EA EHRIMEH L
TIRBE AT 3 Flai (o3 £ % 1 5 el ) A DG RIS
AN TR) ¥ 5 FVER FH AN 0 b 1 ek X T R i Ak i
P B 2 0 (Kofuji et al, 2005), 7K IR X 5 2587
B A TE] . T AR PR B W 55 e (Miegel et al,
2010), HXF 3 Fhgifa s b4 BEARAE LB B N
Hh AR ILARGE . L, ASBIFGY EL AT 6] — 5 5 A A
THY 3 B O AE SC R oA RRAE S, R
HiEfe AR SEEEHN X R, BN IE
ELH A0 AR SR AR K R B R S AR LA R
BHEAEZS AR, B 7 3% B0 f0 5258 7l () 47 22 (gt B
K,

1 #wREFE
1.1 E&EKE

SRS 2020 47 12 7 B AR 1L K
AR T ARG, AR LA% A 10 mx10 mx
8m, FEFHEE R 15 kg/m’ o SLU6 AT G (R . 85 4500
FHARWEFR A 00 3 W i, 359503 bSR3 A0 7 A6 v
28 N TFRFET R, S92 56 fa A5 FLIE S0 FF ARSI
24 hAFIEAEME, FRGEHOKIRN 18°C . SLUG fhfg K
2 W, MR MRER 5%, HRSh ki

(Ammodytes personatus)

1.2 #mRESRE

RAE 3 R4S 4 B, M ek, (RESHE,
NRZR L P I 25 40 IR0 S5 o SR 4R 1) AR 35 4 Ko
(62.380+0.805) cm, “F-¥J{AE H(3.306+0.208) kg,
W7 11 4 K K (65.400+0.351) cm . FIIKE K
(2.906+0.082) kg, T 4=M°F-4) 421 2 (74.640+1.041) cm
44K T (4.622+0.258) kg SLEG ALl MS 222
(100 mg/LYMIEE , BUHHE . MOHBR I E N D)
KFNE , Forb i i #e A s ith o A mn s L s R s
I 0.9%4: FRER K vy T, G A PR R
PRA7, R T VK M 3250 % T-20°CKFE IR 17
1.3 HEEEENE

AR SIZ I8 B R B D IR R IR 2 R A
FARA AT A1) Bradford 2 I & 7 &
(PO006)F FH B FR 1Y (BIO-RAD iMARK, 3 [E)#EFTHE
5 TS PRI J7 R K IR R i A -V R )
(CO16-1-1) ., e A FlF a7 £ (A080-2) F| HI 436 G BE
TFEEHT TU-1810, HED#FATHEAE; B EA &
(A080-1-1) , fiig I A7) B (A054-2-1) . B ol P& ik
B (A059-2) FI TR P i 2 ity 12 59 & (A 060-2) JH il A
{X(BIO-RAD iMARK, 3¢ [ B H) & Ul - 17
(o

N Tl 355 KR o B 0.9% 1 A BLER /K e
Ve, PRI 0.1 g 22U I IR ) B LB A, A
900 pL A& A3 A BT, A8 AR R AL (VA
JXFSTPRP-24, " E) il 2w 219, 21 W T
3500 r/min Z5.0> 15 min J5 W EIEW, T-20Cuk4E
PRAFRE, 15 d NIlE SE5e, DU i DT I . R 1kl
it . WP WL T S A, PR 10%MR BE Y IS W R
T 2%WERH .

B R IERG sE X: Z ASUR A 37°CH
RO AN 1 pg R S F 1 ANBERE A
SR (G S B E . 7E pH 8.0, 37CARMT,
22 50 B8 B A I B 1 R 43 B (I O B (OD
{E)2E 4k 0.003 BIR 1 ANl 1 B . o-TE B3 il 17 ) 1
i . A2 wHE A 37CHIEWER
30 min, ZKf# 10 mg €8 SR 1 ASTE MBS 1 5407
NEWABETS J1 B L 1 3TCAMUT, HETHEFR
TER R R P S EYI SN 1 min, FEFE 1 mmol KW
R U ARSI A R RERR T I BE S R
HAEATE 37 CHETAEM 15 min 774 1 mg Bh 1
GG, FRYEBERR TS J) S0iE 3. B8R M
1 37°C 5 JEAEFH 30 min 774 1 mg B oh 1 4 [GBAA
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K SPSS 22.0 FAXF S50 B AT 0 A, iz ]
PR T 245587 (one-way ANOVA)FI Duncan #5562
X [r] —Fofr £ A ) 2 2 1 [R] — 20 234N [R) ol £ g 37 PR 4K
P AT i 2 25 S o AT M 2 L3 o T, TR 22 57
EMEAKCE PER 0.05, IrA £ (E 3Rk A S bR
7% (Mean+SD)FE /R

2 #R

2.1 BHURSEHIMNBESIEER

a5 DR, ARREOR, 1 RERGIE
Wk, WHAEZ, SERBENE 2B RIER.
3 PRI AN SR T E S, o, KRB T
YN ) H RO 60 DN, T ARHIA ) %
B 120 A . i A, A5 A 1R AR I
i, i AR ALIBCE , A 2 AR, TR
WEN B2 I oA, B A A N B 4 i 7 4 21
B, B T B YRR

22 EOEBEMHMLERSW

3 Fhiifa b, AR A AR ) 2 T
Wb, a8 P s PR (P<0.05) . Forr, Wl E SRR

23001

BGTS EHTS O WTS Be
__1800f Bb
'3 1300}
= Ce
£ i L
&2 300l 2
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g cor [ |Aa
E: Ba A Aa
& 40r a a aAa
Sl e
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Fig.1 The distribution and comparative activity of
trypsin in digestive system of three Seriola species

GTS: w{A#i; HTS: #AAHE; WTS: Ti&EI. ARKE
TR RN [ — L ZUAN [R) o 0 18] 3 AR 6 7 22 S 0 3
(P<0.05), A[RI/NEFREFRI/RF—Fifa

AR 2H 2R [R) il 3 1A A 22 S 1 3 (P<0.05) T IRl
GTS: S dumerili; HTS: S. lalandi; WTS: S. quinqueradiata;
different capital letters indicate significant difference of
digestive enzymes activities in same tissue from different
species (P<0.05); different lowercase letters indicate
significant difference of digestive enzymes activities in
different tissues from the same species (P<0.05).

The same as below.
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Fig.2 The comparative activity of pepsin in digestive
system of three Seriola species
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Fig.3 The distribution and comparative activity of
a-amylase in digestive system of three Seriola species

BTG PE LR . B 2> e AR B> T 25 B(P<0.05) 5
TSR A H 1 A F G R IS R A 4%
#f(P<0.05) (&1 1), 3 Fhita 5 2 s i 25 25 5
(P>0.05) (K 2).

2.3 - EMERE R T

3 Pt b, o-TE R IR B A AR ) T A
o, b ) R o-TE R B 1 R R (P<0.05) . 3 Rl
iy P R a-VER R A AR
S5 5 AR BIE(P<0.05) 5 #5 28R 7 1 o- T A9 TS 1
2 T PRBRN 1 25 (P<0.05) ; e (R 1 ] 5 2 o-
E RS I I T BRI AN L A5H(P<0.05) (] 3).

2.4 PERNEEEERI LB ST

3 i fr1 25 2L 20 v B e O 38 A A e ek KO
(B 4y, Ho, m AR e D s v 08T HA
HLAU(P<0.05); w48 T H P05 DTG PE W3 & T
HAbLHZ1(P<0.05), J& e i il i M 51K (P<0.05) 5
T AW ) B 7 T S P RN S R B 0 e S P
T HALZH 21(P<0.05). 3 Rt . W4l 1H % . Ay
W . Je W B TG 4 . BEARIIRN AR S T
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Fig.4 The distribution and comparative activity of
lipase in digestive system of three Seriola species

REH(P<0.05); 25 WRAT I g 0 i 3% M 10 25 3 T e ik
B B 25 H0(P<0.05), iz B I Tl 1 R AT R
#(P<0.05),

2.5 WMEBERERE R LL B ST

3 P, BRPERERR A £ EAE AT E b 2k
K 5)e Horbr, w PRBIRN BT 2R A el 18 1 il 915 1
W [ H $>10 >rh B> 5 B> > B (P<0.05) . Al
T fi B T R T M R R BIZE 2 I T T
RN 5 45 8(P<0.05), KA 1 H 28 U5 I Hh el 1k
PR PE o R < T 2k i< Z58H(P<0.05), mil
TP W R T 05 P < o AR < 2R W< 45 H(P<0.05),
JHF IO w1 O M . AR W< R < T SR
(P<0.05).
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Fig.5 The distribution and comparative activity of alkaline

phosphatase in digestive system of
three Seriola species
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2.6 BRMEBIERERIEERILLE ST

W 6 BT, o AR i P e 1 Bl 1 o0 A - P E
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Fig.6 The distribution and comparative activity of acid
phosphatase in digestive system of three Seriola species

W
(=3
[=

=]

PR TR T TS 1 - )R B R T A 41 41 (P<0.05)5
AR R R M W] > > > >
Ja B> [ (P<0.05) . AT TH %% rh R PEBE IR i 15 M .
Z5Mi> T 26> 50 AR BI(P<0.05),  Rif iz A1 v g v R P
PR TG 14 e AR 200l 0 i 1K B AR 2%
#i(P<0.05), J& A h R B IR M 1E M . H AR 2L
T T 3 1 T e AR B R R(P<0.05).

3 itig

ARG LA T 3 P 25 0T AL R G S FE AR
FHOC B P o0 A RE M, IR A REIE 0 235 1
AT BEPEHE T K

B E W, [F—Fhfa IR A KB B
il 1% PR AFAE — o 25 5, FRFH IR SR 5 0 A i i 1
WATE—ERXFR, —EWFENERE | RN 2
TH AT 7 A2 A 52 e R R (BRASHESE, 2004; b EX
&5 2007; JE4, 2008; Miegel et al, 2010), [a] i1k
iy 1 5 LB MO R YT, (Rl A ] A £0 20
filg 16 M AEE— B 22 5, X R AE WA B X IR (1)
— 3 LR GBI, 1995), AR A, [F—3%
A SR R — 225 FIAR R R M SR T, R, 2
SRW . L RMIIY S I LA S RS PR 2 A R R B
A, WAT TR PR 5 FhRGME 0 E 28088 1, BARHIN
U1 E BRIV 0 v T A 2 P, S R T R
T B SRR FLARH . 10T ) 02 R I ks
B, HAZ ik 5 & 558 S miE A, &5 TH
FE MR, 3 Frifary | T HRIEAS . Bom LW
2= 5 0] BB A 3 AR 3 AR A Th A S i 14 22 5 0 D R
Z—, BNV E BN 120 A4, AR A
R T 28 R o0 J AR B TS 9 4 A (3 2R A,
2017), e PREA SR80 0 T H 2800 60 A,
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Bt SRS NWRCE S50 S T RECE 26
oAty 2 Fh#ta R 2 Ay, KORMEIN T B e T
PRI, A AT B YRR, HAERE R

N B Bk T O AL g K S, s B R T Az B e fE]
(Fountoulaki et al, 2005), £ 58 5 7r % Fx e | ] 5 4

2 fuh By i T T Al 2 gt , ki 00 T BB 52X
bR FG PF  2 ve T HLA 2 PR A I R 2 — , (HE A
RGO KM PR B A2 0, HARHLHIA fr it — 2 TR
ABFFE

3.1 EBEEESW

BB R S B, W
) I AR & H (A AR 4, 20005 & 24, 2016). il
B RO EA B S E A BUE GRS, AR K
B, 3 R E R AME RS H TR EER, X5
1 fi(Channa argus) . - [X i Sebastods schlegelii) & 4
FIRGTE B AL S R — B OR K 45, 2002; XI£LH,
2006) o AS[RIEBAXT 8 G AL RE I AR, = AR BN
TR D S AR A R R AR, HALRE
Tt T ALY, E AR W ) R R AR Y
FEAEHASE, HIRA MR, I 3 Fhififo &
H VR T SR & B AL [F] . AR R,
A L0 2SI I ) 3 AR R o WA AR T i, i
G UA A BTG, LA AR 5306 1 3 I D, 2R T
DR 28 i O I, e B S R A ) AR R TR
PR SCAF, 1993; ARHESF, 2001; BEEESE, 2013), K4
ITE BB R A REVE A R B B (R BESE, 2013;
PHTAESE, 2005), B 400 ] 5 3 0 R A TS ) W
e T A 2 FhEEfn, TTEES ARG ] RIE S K
BT i T HA 2 AP G G, R  sk F B  E E
1) 22 St 2 PR A (A SR Rl A [A], EARRHL A
R FIRAMFA

3.2 EMEEEES T

TH AL TE T 9 TE B i 3 T AL R B Y i ik
KA PIRIBESS . K IERSF (2020)0F 58 T 2 25 i
A R e R S T R AR AL, R BB R A K
PRBXT KA A 1 B SR B T D o TR A 2R TE
JE T AR TG T M A B R 2R R, T
(Oncorhynchus mykiss) . K ik ¥ i (Oncorhynchus
keta) . K HR #ifi i (Stizostedion vitreum) . kK 2% &
(Scophthalmus maximus) %5 PR £ 1 f S | ] 5 28 1) JE
93 R 1 i v, FRUROR A, I U K T 12 e 55
ALBTT4E, 1960; JASHESE, 20005 1 HT4E%, 2005),
AfFGEH, 3 R SR 0 RHE B A, S5 R A

HAT T E BEJ2 3 Fhiifo v B A F AR E, R
s, A S BRSPS ) E %
Flz a8, TER A IR BT B v I A0 R 2 e g et i)
1, TE R Y S I 1 T RE SR AR K AL A P A
WA AT E BRI g o RN B A BTG AR, AT
AE2 H A pH (ERAIC, WM IR F T VE ¥y i &
A PLIRE (RS, 2002), BCH Hi0 TE 8 R 1
5. 3 M) B K IR, A5 IRz,
JHFIE =22 43 I AT T A B e i, X5
fic} 1 (Acipenser  sinensis) [T JIE Y 3 g T4 Ak 15 14 1) 45 o5
—H(FHSE, 2001; FEREAE, 2016).
3.3 PRAREBEMES T

i I T 2 B v A 28 B JHF FR I 0300, 7E F S 1H
feAE 3 G YRR A T . 3 b AR U TS R AR
B AT AAFAE— B . R SRR T 2R
PIEA T E R AR T R EAE A, R ED
T8, R ZHUA PR A S RS0 N B WS A A A ]
B ¥ AN 718 (Denstadli et al, 2004), i IBERfiE 3F | 38
Tk 380G R A ) AR B AR 2 T kW I (Denton
et al, 1974; lijima et al, 1998), Mankura %5 (1984) [t %%
TILF YK s, K IHa T SRS G 1
1o, N 7 T e 2 5 A R R RN B T 2 1)
AT S (R A, 2007) . W 122 L A 15 75 1
AER 558 s (M2 JR 4, 2017), X Fh e BRI & /= 5 IR i
it (R VAR 2 DI A GG 2R

3.4 BRMEBIERERIE ST

PR P Tl TR i (A CP) SRR AR 1 — P 3l , =5
I 200 B 0 B P TR AL AR AN R TR L BRI A AR
e T S5 R A TG S (L et al, 2009), ABFSE R
W, W E SRR RN EERSE, 38
11 114 i T T A Tl R TS P i 1 o YA AR Y AR T i
SN KA TSR AL VE T, DL4ER5 40 i 1Y 1
RGHE S G, 1995), B WLE I 1k b s v il
b R R M B R R R TR N TE AL L R . R, TR
WA 2 0108, AT 46 45 40 B 1E A58 A 8T (B A
45, 2001), TdHA R PE BRI I 32 2 AR R0 i ) i e
BAEMI NI S R B RR AR S T e, R IIE 2 R
PEREFR IR FH AR ES B, Wil v 2 24 2 Rk
B,

3.5 WIEBERERE D T

i 1 e R 1 S — o B A T A £ 288 14 i 3 2 A
oM, ZHIE . WA PSAITCHLBESEE SR
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W UK F1 %% 32 (Tengjaroenkul et al, 2000; Cara et al,
2003), 3 Pl e ol ol 1 P Pk R LR ) 2 LTS
Wl JEls . R BARYGE S, BT TE
PEETRVEERR B 20 M RIA LA E , XA R 518
F #F (Paralichthys olivaceus) . # fii . bp JE 5 65
(Trachinotus ovatus){is £k H i P il 18 il 110 AF 9 245 1%
FEAR—E (R, 20005 #55Ra, 2008; X H A,
2011), EHIAE2001)HFFEIA N, 3CE i (Branchiostoma
belcheri) T 1k 18 i o P 1 1% il 1% M 5 55 s S
XK, MISMPENEE . K EQOIDFFEIAN,
TH AL TE 20 T 5E ok AR B AL, £ Bl
VSR B A RS TR BT A T AL . RIS i, A
MSE RN AL /R, L, W) E 2 M08 X8 77
YIBRIEAL . WA s e R, AR, K
7# 4% 111 (Boleophthalmus  pectinirostris) Fl Ak i K Jfk ia
1 (Oncorhynchus tschawytscha) i & |- 1z 2 Jitg X} 4 25
B F5 AT HLEE B9 T AL W Ik BE 0 B5® (Kapoor et al,
1975; ZA-HhEE, 2007), {Hi FHijE A28 E 1 = 24E
FEAEAIR i, Br AW RE 1 ] REAH X 455 o
TSR 1 ]S R R O M W T LAt 4
S A 2 Fhiiea, DR S0 ) AR, H
o e Hofh 2 FhERfa ) 2 f5 A OC, BT S AR )
BN, X2 85 ICHL#E R I
Wehe ) 5

ABFSE BT T 3 Fh@EG 5 Tl Ak AH SC RS P
F L LU A R, B T A ) 0 Fof 0 2 200 A g 24 1)
FeSME, R A A DR HIT ) 2 A U
20 3 BE L R AR 7 il PR At TR . FEA IS it L
FH s R AT e R, N T2 B A A AN [ 1 2L 7
AOHH SR o3 A R, BT XTI & A [ fa Fp R S i %
FAECA RE, et FRpE e A R AR, 2 4 o 36
£ 55 5E 7l B R R
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Comparative Analysis of Digestive Enzyme
Activities among Three Seriola Species

CUI Aijun, XU Yongjiangm, LIU Xuezhou, JIANG Yan, LI Ying, WANG Kaijie, FANG Lu, WANG Bin

(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Joint Laboratory for Deep Blue Fishery Engineering
of Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao, Shandong 266071, China)

Abstract Seriola fish are long-distance migratory oceanic species inhabiting temperate and
subtropical waters worldwide. Nine species have been identified in the genus Seriola, of which three
species, namely S. lalandi, S. dumerili, and S quingqueradiata, are found in the coastal waters of China.
Seriola fish are large and fast-growing, and their flesh is highly favored by international consumers owing
to its excellent taste, nutritional quality, and economic value. Moreover, Seriola fish are promising
candidates for different culture modes, including deep-sea cages and recirculatory aquaculture systems.
Since 2017, China has witnessed a great breakthrough in the seedling production of S lalandi.
Subsequently, in 2020, we achieved a breakthrough in the seedling production of S. quinqueradiata. The
Seriola fish farming industry was developed in Liaoning, Fujian, and Shandong provinces, with the annual
farming yield reaching approximately 20 000 tons.

At present, ice trash is the primary feed for Seriola. However, excess trash fish feeding can produce a
severe environmental pressure on coastal waters, which is not beneficial for sustainable development of the
Seriola fish farming industry. Thus, there is an urgent need to develop specific commercial feed to solve
bottleneck problems, including culture inefficiency and environmental pressure. The key to developing a
specific commercial feed is to understand the digestive system structure and nutritional physiological
characteristics of fish. Therefore, the distribution patterns of digestive enzyme activities in Seriola species
warrant immediate attention.

In December 2020, 3-year-old S. dumerili, S. lalandi, and S quinqueradiata were collected from a
cage culture base in Ningde, Fujian Province. The experimental fish were fed ice trash twice daily. Fish
were healthy and vigorous. The total length and body weight of four fish of each species were measured,
and their visceral structures were observed and recorded. The average length and weight were respectively
(62.380+0.805) cm and (3.306+£0.208) kg in S dumerili; respectively (65.400+0.351) cm and
(2.906+0.082) kg in S lalandi; and respectively (74.640+£1.041) cm and (4.622+0.258) kg in
S quinqueradiata. The stomach, intestines (to remove intestinal contents), and liver were collected, and the
intestine was divided into the foregut, midgut, and hindgut according to the physiological curvature.
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Enzyme activity kits were purchased from Nanjing Jiancheng Reagent Company. The activities and
distribution of five enzymes (trypsin, lipase, amylase, alkaline phosphatase, and acid phosphatase) in the
digestive system (stomach, pyloric caeca, foregut, midgut, hindgut, and liver) of the three Seriola species
studied were compared.

In all Seriola species, trypsin activity was mainly distributed in the pyloric caeca and liver, a-amylase
activity was mainly distributed in the pyloric caeca and midgut, lipase activity was evenly distributed in all
tissues, alkaline phosphatase activity was mainly distributed in the pyloric caeca and intestinal tract, and
acid phosphatase activity was mainly distributed in the pyloric caeca. Compared with the other two species,
S dumerili exhibited significantly higher trypsin activity in the liver; significantly lower a-amylase activity
in the stomach, pyloric caeca, foregut, and hindgut; significantly lower lipase activity in the stomach,
pyloric caeca, foregut, hindgut, and liver; significantly lower alkaline phosphatase activity in the stomach,
pyloric caeca, foregut, midgut, and hindgut; and significantly lower acid phosphatase activity in the pyloric
caeca, foregut, and midgut. Moreover, compared with the other two species, S. lalandi exhibited
significantly higher trypsin and a-amylase activities in the pyloric caeca and foregut; significantly higher
lipase activity in the stomach, pyloric caeca, and midgut; significantly higher alkaline phosphatase activity
in the pyloric caeca and hindgut; and significantly higher acid phosphatase activity in the pyloric caeca.
Furthermore, compared with the other two species, S. quinqueradiata exhibited significantly higher
a-amylase activity in the stomach, midgut, and hindgut; significantly higher lipase activity in the foregut,
hindgut, and liver; significantly higher alkaline phosphatase activity in the foregut and liver; and
significantly higher acid phosphatase activity in the hindgut.

In conclusion, the results of the present study indicate that the activities of the five enzymes studied
show similar distribution patterns in the digestive system of the three Seriola species, with the pyloric
caeca being the primary target organ for digestive enzymes. Comparative analysis revealed that the
activities of all digestive enzymes, except trypsin, were significantly lower in S. dumerili; the activities of
digestive enzymes in the pyloric caeca and intestines were significantly higher in S lalandi; and the
activities digestive enzyme in the pyloric caeca of S. quinqueradiata were significantly lower. These
results may provide a theoretical basis for revealing the digestive physiological characteristics of Seriola
species and developing highly efficient specific compound feed suitable for their digestion and growth.
Key words Seriola dumerili; Seriola lalandi; Seriola quinqueradiata; Digestive related enzymes
activity; Distribution pattern



