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BE: yARAKZBEEIR B AR AR SE, ARARINOIEFALKED
[(8.57+0.61) cm, (1.51+0.38) g] 5§ 4 K % 1& ¥ T [(6.68+0.35) cm, (0.81+0.14) g] # 17 £ K -
HAEE o X BB E UL X RNADNA # % . £ R Bor, YK AT 503cm &, EH &
KEDWAEKEENEATAKEZENED, EFAKEINEAYEE, sk,
SR RAN TEKEZRED., 2 AKBREINHELE (Fa8E. KhE
Fo fig Jy B ) VE M A R B R R IR JE (5. 154 25, 30. 35. 45 155 °C) #2 pH (2.0, 3.0. 4.0.
50, 6.0, 7.0, 80F19.0) X TH A EHFER—F, EFEHEIHABAREST TAEK
ZBED (RIEWEEEMEAE3SSSCREOBEAESISCH). E¥AEKEDLRMEHKE.
MUERBRE. SHANEIPTIA MY EABEEELALEKEZRE DT 12.83%.
4821%. 44.71% F1 65.75%, HZ R B %, F¥ A KEIH BRI A KEEELHY
61.09%, AR 8 %. H4, E%EKRNADNAM@ELIL A KEZEBEDE 23.75%. # 5%
Rk#it5.03em iy, FHEKELHAK., Bzl EhTEKZENED,
KRR LD ; K, HiEE; wXE; EE; pH

FE D ES: S965.3 XktrERE: A

WS BRI, XA RTAMZ —,
RAMITANSZH, KIS E R H e
KRG 257 . AR, T A I A B
R TS e, [ Br O B A T E R 2850 A Wil 4
T B A= Zh AR ) 1 B 52 5 8 2 B s 1T, SR O 4P it
R A T oK, N T SR A © A H T ik
PR, [ N T 57 AE M O BETE E (Hippo-
campus trimaculatus). R (H. kuda) 712k 2
L (H. erectus) ¥, Hrh & oUiF 5 A KT, 5

SRR EVER A W) 5P, 53 A Lin 55 P10
Zhang 55 U1 TRAEN AR AR AR g A
FIX AR A 2 BB 5E T 3 RN 7 (R
JEIE L R B BeMAR | IR DL CF AT
P Bl 2 285 i 50 X 2 iy O B AR AR
JSAE KA A TG R R o R R 5T AR A SR 1 i
Ih 1 LI )R A B, SEER N TR A K AR
KGNS L0 DA T AR R v AT

FETEWHIX, HA A RKERM . 0GR, bt
FRBE T 5 R s . H AT E SRR Teixeira 55 P
Lin %5 7V F0 £ 55 %Y 20 508 T 480 5 %
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1 MRS JE

1.1 SEIgset

S5 X G2 SR ] 37 A A R 1L 2R B0 5
Y 4 N1 3 (24 m%, 4 mx6 m) 1) 2016 4E 8 A 20 H
BHE IS, B 10 dREHLIMEE 30 B, kK
FR T B o 24 ol BEBE IR (Mysis spp.) J Bili 2 % 20
AR A S, 10 H 20 H TR B ihAE IE#
ARG S 30 BAN, 53 A FHhAE A KOs 1 i
30 B, F2016 4 12 A 10 HFEHLRERFE 110d
1E % A K 1 D [(8.57+0.61) cm, (1.51+0.38) g] Al
A KB A8 I D [(6.68+0.35) cm, (0.81+0.14) g] 45
50 EAMOHAL . g R A

12 SEWHIE

B 2B (EE24h, IEHAARE . (A
KE, fErkE g, POk EessE (8.
JHIERE RNz ), SIBRARNG o HFR BT, 4r5ildi 1 05
(B R TR L) A 0~4 °C By RZE K, 1E VKB
FUT, HHABSRARSK, BRI AE-4 °C.
4000 r/min M 5%4F T, B0 25 min, BOL LIS,
BRI R B . BEWSY N 2 385y, —&B4% S B 2
Pl 4B R T 20 °C kA, MRIFLIR R A,

HACBRE ey 2 MY RN R R T A
BAJE . 5. 15, 25, 30, 35. 451 55°C; %K
0.2 mol/Lifk 2 & — B4 —F7 15 12 4 22 v i IiC 1 pH
2.0, 3.0, 40, 50. 6.0, 7.0 F1 8.0 ) IV ¥,
FH 0.2 mol/L H 2 R — & A 1k #h 22 i i IiE 1 pH
9.0 Fl pH 10.0 S i, 3£ 9 ANHHEE pH KW -

A 2 SR FH AR PR R o D R i
ERH 3, S-S KA IR Lt e L . R T
D5 >R 3R &0 B Ao v L Ak WK i vk o AT %
B A SR 5 e e ek . Y T
PELL TGRS, B4 Ul(mg 8 ).

o o AR K B 4 M) E A B PR LA AL
Y B AL G (SOD). iR P 2 iF (ACP). Bl 1 Wl iR
fitf (AKP)., G4 HE 1 (T-AOC)., i %A AL ¥y il
(POD) 11 3% P4 L K TN [ (MDA) 1 &8 H (TP)
i 35 R R A A ) TR T AR P 1 A
Ik 7] & I E

A KARAFIHH
W=axL"

H Y44 % & (average daily gain, ADG)=(W,—
W)it;

78 A2 K R (specific growth rate, SGR, %)=

R — R R ITE

https://www.china-fishery.cn

100%(InWy—InW,)/13
HEIHE (condition factor, CF, g/cm’)=100xW/L’;
JIE 1A ¥ 5 (viscera index, VC, %)=(W/M,)x
100%;
K, wy RPIEEEBHR & (g); Wy WEARF
R (2); ¢ MIEFRRE (), wRIETTE (2);
L K (em), W, FPIMEHE
RNA/DNA {E il & & FHE A T E

1.3 #HFEAIE

i Microsoft Excel 4% 4 #4758 0911 B Fn 4%
A1, JiI SPSS 18.1 F Rk A7 B SE it 4 7, il i
ANOVA 745 S IR W 35 1, B 38K i
SE R P<0.05, M KN P<0.01,

2 R

21 2HMARIEKMEREESEKMEEMER

PG IEH AR K DA KR D H Y
94 (0.028 4+0.000 9) F1 (0.010 9£0.001 1)
g/d, “EEFWEE (P<0.01); 1EWEKEDLH
AR G 18 T ) R AR R 3 R 4.63%+0.61%
F1 3.73%+0.57%, — 3 25 3 (P<0.05); IE%#
AU T A K 218 U T A R R 0 ) R (031
0.04) F1 (0.27+0.03) g/em®, 25 WE (P<0.05);
E AR AT R0 AR K G218 T 1 ) I AR S 250 il
9 9.10%+1.53% Fl 8.93%+1.73%, —#H%EHF M #H
(P<0.05).

SRR R R TR, EEARKES.,
W=0.002 4 L*"'°(=0.988 1), A=K ZEEiFDL. w=
0.011 2 L*"7°(=0.960 4), X {& KT 5.03 cm A
B A ) AR KR T A K G218 i
& (& 1),

22 2HAREKMRESEFARREEET
HCEEE ML IR

Ay B E M IEH AR R AR K2
i VA I ) Y IS MR 5~30 °C I, Bt L T
MG PEE o8, 30 °C VE Ky BTG P fc ik . 4 30 °C
BF, B ROV TS R RO R R . 5 IR A
K S AH L, A K G2 1% 1 1Y UE A I P X
AR R E AR UR, B FIEwW RIS,
1 5~30 °C i} — #2553 (P <0.05), 1F35~55°C
B HEZSARE G,

E A BE M 1E B AT RN A K R
Th 1) 28 1 M B T R g R, HLIE R

HHE K 7% 23240 sponsored by China Society of Fisheries
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8.0
*
70 b
6.0 b »=0.002 4x>11¢
e R*=0.976 4
o5 5.0
ES 2 40|
NN
£330t
20 F .
Hr 1=0.011 2x>1775
R>=0.9223
0 , | |
0 5.0 10.0 15.0
& K:/em
body length

1 2HAEEKERETHRK—MFRENXF
Fig.1 Correlation of body weight and body length for

H. erectus in two different growth status

WO EAMEYE R TAERKZENIED ., EAW
TGVEAE 5~15°C iF, Wi ZERAWE, TE25~55°C
W, —F 255 B (P<0.05)(3 1).

R oy Bl 7% 14 1E BRI RN A K 2% 1
1) R f I O A B B T v I R, HLOE R AR
I T B B R TG 1 KA KB 1918 (P < 0.05)
).

23 2HMHAREKMRESEABRKE pH T
B TEMELE AR

Ay By T IEHE AR SR K18
T T 1 YE Ry WS PEBE S pH ELR TH T e, 2
pH 2 7.0 B 2R U 6 M, SRS B pH A Y T
MRS s FE4S pH S0 T IE & A K 5 vE By il
TR R R T A K8 (P<0.05)(k 2).

E A BE A IE A K T AR K 28
¥ 5 1) 2 B MRS E pH E R TE T, 2
pH A 7.0 B 26 (Wl 5 M fe i, AR5 B pH (A 19 T
MR 7E45 pH 5500 T IEH AR K 8
TGP B 3 e T A K G212 1 5 (P<0.05)(# 2).

RiE W Bl 7% 4 IEHE AR SR A K 218
T T 1 B U7 S PEBE G pH ELRY TS R, 2
pH {8 47 6.0 B 1F A= 4 1 25 1 B s 6 305 1 e e
T A A G2 1 16 5 g 107 T % 1 B = B 19 pHL{ELH 7.0,
MR YT RS a4 pH 2R T, IEW K
O S MR R T A K28 S (P<0.05)
(#2).
24 2HAREKMKRESHEXREEEM.
MDA & & 1 X% RNA/DNA {EHEL 5

IE#AKIES ACP, AKP, T-AOC FISOD ifi
PEIP AR KR T 12.83% . 48.21%., 44.71%
F165.75%, H.2: 5 W3 (P<0.05), 1EH 4 KD
MDA {0 K 1% 1 1) 61.09%, H 25 W&
(P<0.05). 34h, IEH A KM DA K 185D
A RNA/DNA {H43 5124 1.72+0.21 F1 1.39+0.18, Hif
HHIEH R 23.75%, H2E5 8% (P<0.05) (3% 3).

3 e
31 EF9k

W 587 A 1 2 T o HORE TR /N B PR i AR
nge BRI AR eSS, BEAE L HAR R
HEFMEWBER KK . BR-EAESRE
X)) o WL, iAol B O R B
ME . BA GRS A K g, &

F1 2HAREKMEREDETRE R NIEE T HLBEEEMEAELE

Tab.1 Comparison between the digestive enzyme activities of two growth status seahorses at various reaction temperatures

VERYBEEME/(U/mg prot)  amylase activity & FIB§VE 1/(U/mg prot)  protease activity

e W7 B95 PE/(U/mg prot)  lipase activity

SE FiF o
ti]jn%e/r;ure IEFAEK LR 0] IEFAEK LRSS 0] IEFAEK LRSS 0]
normal growth slow growth normal growth slow growth normal growth slow growth
5 16.91+0.60° 12.59+0.44° 54.1243.75° 51.26£3.10° 5.04+1.43° 3.13+0.83"
15 22.7440.73" 17.14£1.01° 65.40+4.21° 63.69+3.81" 6.19+0.69° 2.09+0.72°
25 28.78+2.01° 24.36+1.16° 92.1445.15° 76.06+5.02° 6.88+0.69* 2.19£0.31°
30 45.05+1.38" 35.60£1.37° 116.15+3.86" 87.39+5.37° 11.46+1.43° 4.43+]1.44°
35 30.52+1.76" 29.71+2.89" 160.56+2.68" 98.61£6.25° 20.18+2.21° 7.21+0.83°
45 24.62+1.05° 23.75+2.52° 289.1746.01° 155.83+12.61° 24.99+2.21° 18.57+1.79°
55 18.68+1.75" 17.71£2.09° 351.67+9.39° 228.33+7.22° 27.02+3.10° 13.58+1.65°

W A= FI R R AR R 2 B 3 (P<<0.050), T IH

Notes: different superscripts in the same column indicate a significant difference between them at the same temperature (P<0.05), the same below
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Tab.2 Comparison between the digestive enzyme activities in two growth status seahorses in various pH solutions

VERYBEEME/(U/mg prot)  amylase activity & FIB§VE 1/(U/mg prot)  protease activity

e W7 B9 PE/(U/mg prot)  lipase activity

pH ERdK ERRA ERdK ERRAT K ERdK
normal growth slow growth normal growth slow growth slow growth normal growth
2.0 14.88+1.86" 9.9242.84" 50.83+2.46" 42.50+£2.20° 6.42+0.40" 3.76+0.63"
3.0 36.64+2.04° 20.36+4.07° 60.89+3.37° 49.94+3.15° 7.57+0.69° 3.98+0.72°
4.0 32.3+1.90° 16.47+2.90° 68.06+0.48" 51.94+2.93" 13.3+1.05° 3.97+0.18°
5.0 39.77+4.89" 32.36+4.89" 75.06+2.55° 55.17+3.33" 16.28+1.05° 5.01+0.31°
6.0 44.33+2.02° 31.57+1.1.6° 80.51+5.67° 60.00£5.46° 20.86+1.05" 6.18+0.65"
7.0 71.36+3.44° 61.60+3.44° 86.67+5.83" 63.89+3.47" 16.28+1.05" 8.67+0.90°
8.0 39.2243.27° 34.22+2.14° 60.28+6.36" 45.28+0.48" 12.48+0.40° 6.37+0.79°
9.0 38.3+7.67° 31.5945.35° 55.28+3.94° 46.94+3.27° 10.32+1.38" 5.67+0.48"
10.0 35.65+3.27° 26.38+5.38° 28.61+3.15° 22.78+2.93° 9.63+0.69" 4.94+0.18"

®3 2HARERMKEDHX R EEBEFELFM MDA £ 8

Tab.3 Comparison between the the immune enzyme activities and MDA in two growth status seahorses

PEIR  state of growth ACP AKP T-AOC SOD MDA
IEHEAEK  normal growth 263.96+7.59" 145.67+6.38" 1.23+0.17* 9.05+0.61* 1.35+0.09°
KGN slow growth 233.96+10.0° 98.29+2.22" 0.85+0.38" 5.46+0.49 ° 2.21+1.12°

F R IZ LA R R E Y A SR 5E R B R
LER K 1.5~2.5 cm 1 4.5~6.5 cm I, 43 591 ph 5%
R S Ay A A A B 45 A e 2 28 AR L At 77
Ui sh Wy LA Ko e B £ 1 Ui sl W B A8 ) B 1 B A
EARAEEREY, R AR K TE 5.0~8.0 cm B, &
HE BT R B S, A
K 4.8 om 7247 T Ui AL 45 MR pi i) G AR BT 1Y
BEAR A4S, IR KAE 6.59~7.46 cm I T 4R 91k e
£ vk SF R TR A5k SR A S PRAE T £k S0 L A B
B, A T — R A e Kb R
W, SRR RS AhBRAE . ERE L o
JERE | IRK AT 5~6 cm B 5% £ 8 MR A /)N B iR
RKEF, RFEPMIELLOE T 5~7 em B, A
BRI S R SRR . BARE
oL, WBAESS, &5 80, RBA MR
WO T 38 A i B B o R e Bk (R 8 H Ay
BEMIGD), e dEA 10 AP FA), BE
TR T, ISR AN AT, WANRETE
Ve R e, WS B E KBRS, DIBUER
G208, (HHLEEA fRE— 25T

OE A K T R K R8I T R K —
PR O R R IESR AT, MR K KT 5.03 cm

https://www.china-fishery.cn

I IE B A A I B A R K T AR K S8
Wy EHEN, ZRaUi DA IA F] 5~6 cm i
Je HUE B TR AR AR 1

32 TRIBEEMpHEHTEEBESEKE
1885 SiE LB IE MR

0 2 Ak I BIF 5 2 £0 250 Ak AR B AT Y
EENEA, ARG M3 R T DU i A 2T
BRI AR W, AT AR S 2R AR K R
Ho fE—EMBENEE N, BEE RO
it A A S I % R RE IR, O R B — IR BT
Ik B R, (Hl e — e 8E )5, B
N7 P R 85 F2 T e O R ) T o TS . AR A S 4
WEW, AKIET 54 K81 S 0 H LS
PEAEARIR T IG5, (R Rl & R W T &
e — T I L R R B F SRS B SOV TR
JE LT R R, HA KR SN E AR,
¥y Bl R0 T B TE MR TIE R A RIB S, 2
RSN I F A K S I W 7E AR TR Y Bl
T R 2K B R (55 °C) I TE M T M (30 °C)
T, A KGR T R T T R E A T
PE 73 I TE B A K H 1Y 64.93% Fil 79.03%,

HHE K 7% 23240 sponsored by China Society of Fisheries
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AEH AR A T 5 A K S 0 T D R I e P Y
T3 i BE 4 R 55 1 45 °C, (A K 18 T 1Y
JOi I T 3% P R TE R AR AT ES 1Y 68.73%, X 5
KB IRGE B A 68 il (Anguilla japonicus) {5 i {1
T AL Tl 0 1 127 J 3 A1 1B H A 68 g 1)) 445 SR ik
A—,

T B 8 AL S R B pH(EL Y T & i T
FAE pH 29 6.0~7.0 I A B e i {H, SR )5 Bl pH {H
AR T iR T T R o 8l AP A R O R 5 (Sidur-
us meridionalis)™ . KW #fiLeiocassis longirostris) !
FE N 5 A £ (Scortum barcoo)™ € ¥y T 15 1 1Y
R pH i 5.0~7.05 B J5 K 52 Ry 6 F
JHF IR NE | i 1 I R M Y R pH 0 il 2.6
6.4 1 7.0, W YN 5 A £8P H A EE I M 0Y Bod
pH 2.0, JIFJBENE | 7 18 25 11 i 9% M 19 e pH 43
BH 75, 7.0~75. B TESHAGE SHEA
AR, HAeGEAN, B . RIS
TF, S8 DL E AL B I TH AL B AT 42,
TCk BRI | BRIE . T 3 I Ak Y
Hid pH, H S —3, W55 K8 rER
TEAHMIE o

33 EEAEKEEKZESIMNREEEN
HESR

AKP Fil ACP 214K N i 2K i, T2
FEAET Sl W v A Bl g B O, T DU ) I
AN 32, B BUK B IR R, B IR M B
AN Y, BBPLRB A TEE, J&iF
W 39 A AR KO- 1) — 300 AR FR 7, SOD
EMEALMRGEEERRZ —, BRI
A E L, A Vs A 9 ) A T A 400
FFAE e h R FEE EAE Y, T-AOC /&3 ¥ &
A ARE I LR A R, RAUADL AL R
G APE A R G RIE TS R, RB S S R bl
(AT A1 S5 8 AR R B T DA R B T v AR A R
WA RE D AW S R IE #4141
ACP. ACK. SOD il T-AOC i PE ¥ & T4k K 2%
160 Iy, 3% B OE H I IR 55 B ) 45 WU RE R
GLIEE, PURGEEERENGER, A LG bR Ak
%, MDA & #A%, &K D HA KRR,
AL . IR G, WK PL 12, MDA Y
SRBEHERKRZEE D REEREZE, ZAH
ST v R Y

PR, Mg KR, Rk

[ 7K 2 22 2 T 6 sponsored by China Society of Fisheries

A A BGE R, AR 2P ) RNA &
HEt &N, RNA/DNA {H A8 1% i 1 5 i 25 1 5
)G B 6, DT A ik £ 288 A R BT AR
IE 45 R E W] T % A2 K RNA/DNA {1 A4 K 2218 g
i 23.75%, Ul JE A MR R E A R R
MR,

gi Tk, N TR &M, Lanil B
TR 5.03 om I 25 i DR £ 1 B A0 ) 78 v i) 7 4 B
IR B N 74 AR fe i AR K, DABUE k.
RIENLREREL . AR EE LR T L e A
M IEARMRY, BZEHPTAE N T2k, HFE
FLP R At s T, e AR R S, AT
AR 50 /N FIEH ARKES, ik, 7
2R B0 T M T A 1 TEORE A 4 PR RIORS O
T, EE A KRR, SEUERSZE,
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Growth, digestive enzymes and immune enzymes activities in
two growth status of seahorse Hippocampus erectus

HUANG Yongchun **,  TU Chenling', WENG Hongyu ', LIN Xiangri
(1. Fisheries College, Jimei University, Xiamen 361021, China;

2. Fujian Provincial Key Laboratory of Marine Fishery Resources and Eco-environment, Xiamen 361021, China;
3. Xiamen Ocean Vocational College, Xiamen 361012, China)

Abstract: This paper studied the occurrence time and physiological characteristics of slow growth seahorse. Com-
parisons of the growth, the ratio of RNA/DNA, digestive enzymes and related immune enzymes activities in nor-
mal growth seahorses Hippocampus erectus[(8.57+0.61) cm, (1.51+0.38) g] and slow growth seahorse
[(6.68+0.35) cm, (0.81+0.14) g] were studied in a cultural experiment for 110 d. The results showed that the aver-
age daily gain, specific growth rate, condition factor and viscera index in the normal growth seahorses were signi-
ficantly higher than those of the slow growth seahorse, respectively. The normal growth seahorses grew faster than
the slow growth seahorses after the body length was 5.03 cm. The amylase, protease and lipase activities in nor-
mal growth seahorses were in the same tendency as those of the slow growth seahorses at different reaction tem-
peratures (5 °C, 15 °C, 25 °C, 30 °C, 35 °C, 45 °C and 55 °C) and pH (2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0 and
9.0). However, the digestive enzymes activities of the former were higher than those of the latter,
except amylase activity at 35-55 °C and protease activity at 5—15 °C. The activities of ACP, AKP, T-
AOC and SOD in normal growth seahorses were 12.83%, 48.21%, 44.71%and 65.75% higher than those
of the slow growth seahorses, respectively. The MDA of the normal growth seahorse was only 61.09%
of that in the slow growth seahorse, and the ratio of RNA/DNA in the normal growth seahorse was
23.75% higher than that of the slow growth seahorse. The growth, digestion and immunity of normal
growth seahorses were obviously better than those of slow-growing seahorses when their body length

exceeded 5.03 cm.
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