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Changes in Feeding Habit and Body Composition of Black Sea Bream
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Artificially-produced juvenile black sea bream Acanthopagrus schlegeli (total length 8.3£1.0 cm, body weight
11.244.2 g) were released in eelgrass, Zostera marina bed and their initial food organism and changes of body
compositions were investigated for one month after release. Predation rates in fish sampled on 1st and 3rd days
were 79%, increased up to 100% on 7th and 10th days, and then decreased on 30th days as 75%. Major prey
organisms was composed of mainly Amphipoda and Gastropoda. Ratio of Amphipoda and Gastropoda in stomach
were highest in fish sampled on 15th and st days after release, respectively. Crustacea and Algae were maintained
about 20% during a sampling period. Visceral weight index (VWI) of fish sampled 20th and 30th after release were
significantly higher than that of initial. Carcass crude protein and lipid contents of released fish were showed
significantly decreasing; however carcass n-3 HUFA composition was showed increasing tendency with the
passage of time after release. Eelgrass bed was supposed to be helpful for the released fish to adjust their feeding
habits and biochemical metabolism to the natural environment within a short period after release.
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HlelM = viehEad st AR e AR S Y8l oid o slF
WR7F ol Foi| 31 Qlom, 7 5 ek FPAQ AR st
%31 Th(Sung, 1998). A% Acanthopagrus schlegeli:% 3t
0 A 23T FA] PR U7t w1, BEE S
go| et AHAZA 80 A W WU o]Fox 11 Q.
A FEERANL] AA R o|Foix)7] Yare FHe] A

] FF AGEA N AR AT 18, iAol gk A
21873 AbdzA tigk A7 23 (Yoo et al., 2003). 5
5] 9 slede] AADRS 27) LA Yol FaTe) o
< Bk Qlol W 2709 AEES S § e FL
3+ 2424 H7hErh(Nakamura et al., 2004; Masaki et al., 2007).
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ZPEE o] Aslle] 9 AT Haee
B 2 S uigoE FHS HolE T3l
2HE Q] SAHEA 9] HEE FPha glo] it e}
oJE2] Mol ¥ gtk (Sudo et al., 1987; Kudoh et al.,
1999). B8 2] Zostera maring= A5 Z22S 24 )5
o] LS STk M 222 A A3l ok &
AR S AAToZA BEEA AAE MBS AFa)
7|5 SHH(Park et al., 2005). 3ol @2 Amphipoda)$)
ST F+(Gammaridea)s} vIchE e F (Caprellidea)”} 333}
o oJF Aol FQ2 Holgdoz FFHT th(Jeong et al,
2004). wHpA] A A2 ZA9)7) YFEH] 2 g u
ofF2) M4 W) F 1 F3Ad0] FE-515 (Kwak et al., 2006),
HEE dujdd| &d3e T2 oF F shvo|dHuh and
Kwak, 1998). &S H|ES Zu|itef At 17
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Syngnathus schlegeli, 53705 Acanthogobius flavimanus 52

ojx] Z7] 9 Adel W MFE ot ¢ WEE F 3R
7 B2 vlEE AHSHAL Qlo] A2]ol e 21go] Zue] o
olE FXRA T YHES AT sl Alo) WA ok(Hur and
Kwak, 1997, 1999). =3t 2= IARZRE SAXME A
slo] X|o)7] FEY AEES F7F AL B ot Aol
RS o] 27 AEE Wl 7lostke RoE dEA
ATHShoji et al., 2007). Wb FHERZL o oo A
AldoPd Zdute] 55 wolAE el nE 27] HolH
ol 2 T2l E gt o} AR FE 2] QPdEHA RS
Ho] 7] AEES WA HFAKY &9 E A 59 +
Re Ao 7ljdr},

WES W 3o 27 37 9 Ho A3l #et =)
TEE Bl gt #3857 2 X]of2] #E4-g(Yoo et
al., 2003), HFol9h 2pdo] B koo Al FoketA
zolof] thgk A et al., 2004), 7FF3t ajdo] WiE 724
& Ao18] 7] HolgdF Y 2 oA | et al., 2007)
ol o, Aujte] WFE oo 2788 4 AESH &
43 Wglol] B3 At ST Aotk B AelME B
oA Audg Frieh] A% 712 ATEA ATER
A 3 E Ao E Al wiste] WRE7 <] HoldH

sh AR W3} thalol 2AES

1°4

Wz W Uy

Y& A HE

Wiols e oA Eihs 249 Adishn A
AElelA 20049 52l TR B DA H X015 ARERISIT
F3paje] 9 Xo] A2 308 AW 23T E AlZlrelx A4
aoH, F3k & 2UHRE] ZEH 3~15 NA/mL, 25454
7HE el #3ES 1-3 AL, AR E 73 &
35UFRE YR A7 Al mek dAlR 0 2 Aol ok 6-10
31/, Ao}y o]Folle AEH 7 FAFE S0 4631/ FHI)
FACEAR7REEIE] 722 21.0~26.7°C, HE-55 32.0~34.0 psu
o, R (3~108 1) 0 2 WF A7k ARSIt

FALFE 8l ATFE AT AEE Aol 200 v F
sk vk (A 83+1.0cm, O1AF 11.2+4.2 )5 % ofriu]
HPHS ARl BASIGH dde HF 25Y A AXg)
F2m, MS-222 100 ppmel] ®WFAE 1E23F i § 9% o}
7helE Adkeka A sl Yo W 7k S5 A0

WRAL ol slepd AlEel Qo Fo] o

21 7RFE] Aol §lan, Zudo] 2AH A= 74 2~3 m
gz 98 AA3IGFig. 1), W BA 712 19.7°C, 72
& 19.0°C, H-2 30.0 psuith. ®WH+= 8 ton ol Aego]
o1& 88, &1 1 skl "olgd Alg 13
to] BRAG7EA] olEsst 3 20 LYY Eekhy £7]% st
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Fig. 1. Location of the study area in eelgrass bed of Hwayang
Myeon. @ : releasing and sampling station.

A o2 A|asto] ot slimell g gk stof] Wit

HhRoie] AR uE 51,3, 5,7, 10, 15, 20 2 30¥E 1
M7t & 83 AABIITE AL FRITEGS0 x Smys ol &
sto] da] MAXE FHOE g 1081 Tt eSS
At of7u| Ak AR5 F3l R E =SS AR
el F srhe dojAl AR A8, A 48
o= sl ARRsIleH, UHAles Yol AR Sl
10% E=22 follo]] 1A ste] Bakslgict,

OHIZY A 2ILIBE Al

AHE HIES AEEAE fel Sejolojolr® 54 &
APAR $A} B4 A7hx] -45°C WF ol Bt 10%
Z2 o ROl E Y F ATHE SA &
A%, A, oASE S48k, sifste) Wdss, s 9
B A 7385 549 A& v]9EE (condition
factor, CF), Wd=5-=] 9 (visceral weight index, VWI), 753
AP (hepatosomatic index, VSI), &7 *]%8]-E&(abdominal
fat weight ratio, AFR) AFg ]| ©]-83}5ith. o] 2 W7iste]
FHE HAPHS(FA-200, AND Co., Japan)S ©]-&3}0] 0.01 g
742 Fgsom, dole HA] viyo] AeHAE o] g3t
1 0.01 em7HA] 73350t

E 915 Felstey Hol AF o355 ERIgh ¥ siidnd
(SZ 40, Olympus Co., Japan)° 3 | JW-EE-S Ji et al. (2007)
o] Whg Farste] Ho] FREE tERIIST. AZNE F
2e Z2ke] Hol FFER 70°C 727](J-300M, Jeil Chem.
Co., Korea)oll¥] 24X]7F AZAIZ] & HAFEA-&(FA-200, AND
Co., Japan)= ©]-&3l0] AX2FES &35, AXTHHNE o}

2 Aol ofsl ARSI
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Stomach content (% of dry weight ) = each feed item x 100/
total stomach content
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Fig. 2. Changes in water temperature, salinity and body weight of
hatchery-produced black sea bream Acanthopagrus schlegeli caught
after release.
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=M 3 SAHIXE]

oA AR F -2 A4 (HR 73 halogen
moisture analyzer, Switzerland), ZE¥2-2 Kjedahl A7
¥, ZAW-Z Soxhlet F2H, L3-S Aoz F4s)
RLHAOAC, 1990). APAEEdLS AOCSH(1990) 2% methyl
ester3} 3t Fof capillary column (Omegawax 320 fused silica
capillary column, 30 m x 0.32 mm i.d., Supelco Park, Bellefonte,
Pa, USA)| 24 gas-liquid chromatography (Shimadzu GC
14A, Shimadzu Seisakusho, Co. Ltd., Kyoto, Japan)ys ©}-&3}
o] #43I5T

EAAEE Tukey’s test H7+e] 7273 (P<0.05)& SPSS
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Fig. 3. Changes in predation rate (%) and food organisms in stom-
ach (%) of hatchery-produced black sea bream Acanthopagrus
schlegeli caught after release.

32 72A(SPSS Inc., Chicago, IL, USAYS ARS310] 717315ict.

2 =

A% A Holgd HE

HhE $0] 2, dE-sE W ojAlE HILE Fig. 200 UER
Qr}, 422 7] 1047} 17.5~18.5°CE F-A13k3 o1t 1049]
F AN&EHo7 ZAAE 30¢oe 125°Ct FEEEE
30.0~30.9 psu@ Z W3h= L) AT AT F 7ol F
Q1 715 Holx] eisrom, AR & HALE BTHFig. 2).

Table 1. Changes in digestive organ index (%), abdominal fat weight rate (AFR, %) and condition factor (CF) of released black sea bream

Acanthopagrus schlegeli caught after release’

Days after release

Initial (0) 1 3 5 7 10 15 20 30
Number of recapture fish - 122 24 66 45 25 22 20 14
Digestive organ weight index (%)
VWI 9.6+1.5° 9.5:1.5% 8.5+1.5% 8.6+£1.2% 87+1.8° 10.1x1.3* 9.5£2.0° 6.9x1.0°  8.0+2.4°
HSI? 2.0£0.6°  2.0+0.4° 1.7£0.3°  1.6+0.5® 1.4£04% 1303 1.2402° 0.8x0.2°  1.5+0.3*
IWP? 3.120.6°  2.620.6° 2.9+0.6® 2.6+0.7® 3.2+0.9° 4.1x1.0° 3.2+0.7° 2.9+0.6° 1.6+0.5°
AFR (%)’ 2240.9°  1.4+0.5% 1.8£1.0° 1.5+0.7%° 1.420.6° 14+0.7° 1.6£08® 0.9+£0.3° 1.9£0.2%
CF 3.5+0.3 3.8+0.3 3.4+0.1 3.7£0.2 3.8+0.5 3.4+0.2 3.4+0.2 3.5+0.2 4.0+0.4

'Values are mean+S.D. Within a column, values with different superscripts are significantly different (£<0.05).

%Visceral, hepato and intestine somatic index = (viscera, hepatic and intestine wt./ body wt.) x 100.
3Abdominal fat weight ratio = (abdominal fat weight / body weight) x 100.
“Condition factor = (fish wt. / fish length®) x 100.
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Fig, 4. Changes in proximate carcass composition of released black
sea bream Acanthopagrus schlegeli. Data represent the mean and
standard deviation (n=5). Different letters are significantly different
(P<0.05).

WA wFolE wol2 AF 3 /WAQ] H]E (predation rate)
wE 27101 1989} 394 79%= Wkow, 743 10U
100%=E Z71515 01 o] % AaA 0 2 7481 304 75%
9] 44 Hl&S HSIth G5 (Amphipoda)®] HFHE HiFE
7191 1, 3UAIE 1.3~8.0%Z ko, 1594 82.9%7H4] &
7Vt & 3044 14.2 %2 43I} B<E-F(Gastropoda)™
194 84.6%% H2 #S ol & A} ﬂio}O% 204 A=
3.1%019101), 30UAE 57.5%% T Z7FeIsict. 7H2kE-9k
sz AR IERE 20% UilelM 57+ JERISICHFig. 3).
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Table 2. Fatty acid composition (% of total fatty acid) in carcass of
released black sea bream Acanthopagrus schlegeli at initial, 10, 20
and 30 days after release

Days after release

Fatty acid 0 10 20 30
C16:0 23.51 22.90 22.64 24.27
C18:0 6.63 6.57 6.57 7.39
Saturates 30.14 29.47 29.21 31.66
Cl16:1 8.96 8.76 8.46 8.60
C17:1 0.60 0.64 tr tr
C18:1n-9 24.09 22.58 21.91 22.46
C20:1 1.12 1.17 0.77 1.41
Monoenes 34.77 33.15 31.14 32.47
C18:2n-6 16.39 16.70 16.77 16.56
C20:2 1.14 1.26 1.14 1.00
C22:2 0.69 0.72 0.71 tr
C18:3n-6 0.77 0.82 tr tr
C18:3n-3 1.31 1.29 1.26 1.11
C20:3n-6 0.62 0.68 0.66 0.71
C20:4n-6 0.69 0.87 1.14 1.16
C20:5n-3 (EPA) 5.11 5.19 5.59 4.81
C22:6n-3 (DHA) 8.39 9.87 12.38 10.52
Polyenes 35.11 37.39 39.65 35.87

(HSIE= 159(1.2%)3 209 5(0.8%)7F W77 (2.0%)7 HHx
711, 3EA)ET} F2l3HAl RS (P<0.05), BFEH (AW
309A7T 1.6%% AT 109AET F-2J81A] HUATHP<0.05).
Erpkzan) (AFR)E HA (2.2%)R 0 3 + 20447}
0.9%E F-23HA W3kom(P<0.05), HlRkes W 713 B3
off M FAQl alo|E HolA] gt

AR F 2 W $ 7 7P7%+°ﬂ o2} A2} F7ket
HE 159 oFellE URA 2 UR 270, 3, sEA)ET
fFelatA E3%eh(P<0.05). 9 ?&%h% U 2| S
HESI} 15 0]9(15.5~16.1%ple s e (17 0%)
Ht} §9d08 e 218 HATHP<0.05). A9 dkollA

HEE & xj&z o g ZRAasie] W 159 0]._'_(6 0~2. 4%)01]
WA (8.7%) T fo)A o2 B2 2hS HITH(P<0.05). 23
B o= Al 717 Wl 2Rl AjolE HolR| skt
(Fig. 4).

Aoyl ABAt 238 717 e WE £ AolE
SroL} (22:6n-3 (Docosahexaenoic acid, DHA)&
(8.39%)KT} B 3.(9.87~12.38%)7} Z7F3h= &S BlY
(Table 2).
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(Gammaridea)?} B E 2] F(Caprellidea)2] /WA W=} &
I(Yun et al., 2002), ©]213F @zt AAAr A E0) 238
Zo|g o]gH i 1o (Huh and Kwak, 1998), 4 30 mm
o|3lQl ZRAelA B3] B2 B]&-S AFX]3H}(Sikida et al., 1983;
Huh and Kwak, 1998). Ho] ZA2] WH3lolM= LFrz7]o=
252 AH vEER 5579 vlgo] wiko, 30dA=
ZH5e] Hlgo] & o= st BER7Y v]8e 78}
6‘;}'—‘)— _1;_]_0:1];], 7‘:}- _,] I‘HO]Z/\—] o) /Hxl?ﬂ—oﬂ u;}-a]- D]—7]~E
A2 AR A5, o 2831 iz ulgo] &
7FsH(Huh and Kwak, 1998; Ji et al., 2007). ©]&g+ A=l
2 Ho|z/d o] Mgk Zuldoe] AM2l5k= 45 (Huh and
Kwak, 1999), 2 17](Huh and Kwak, 1997), &) (Kwak and
Huh, 2002)9l14% 3-&2 02 VehtH, /g7l o {9
or A5 4 q] F7]9 wiglel] & Adolrks Hol
719 FUpt F8% Ao g At B Ay AP
o] WRte g =L AF 7 AL lo] 48 Holx
3 wglele] AW A4 ¥g Aow ddd)

5 Huh and Kwak (1998 2u)ibof Aalshs 74 E o

ol Wk Ayl sk At FEFH e
7Y, BE570 EdEo] S7HE Al B572 ol
H]-50] 6‘7}0}9‘2‘:}J— BFSATE. Yun et al. (20022 Fokqt 24|
Gl Malske vt el Fe 10858 543] Z4sh,
ojleigt Ag Hol& sh= o7 FXAE oAVl H43] &
28 Bat oluj2l(Lee et al., 2000), Z3|Rke] 749 A4d
5 7% B a8t ok (Huh and Kwak, 1998). 2 Ao

Bi7E 118 2ol AAE FAR B/ 10Y ol &
&2 0 2 7hsle] 3094 12°C0) o)l2FoH, ol F
ksto] A EQ Wrol o] wo] E2A)E(predation rate, Fig. 3)%
AL A (Table 1) B2}F 7ZHAshs 408 Bk 2 A
Tl E FEL AT FAI6] AAEA] kot et ke
oz}, 3044 Dol H]EO] Zhasta BEFe] vlEo)
—7}?} AL At ME B S8F U 29T Hske)
Roz :&%%E}
“‘ FH A HolA 7 TFE 159 o) Fell {ojFe
2 Zylsigoy, Zuwmdn 2a ) ek golMow 7k
siet. WaE S W 2 A8tk HoldFH 7t
YR o F o|Fo] A w7lA] B2 <k &F AR E Anlst
Al Fth(Akiyama et al., 1983). ojul] X PO R FZ AN
He 2L oA F29 Ao, & Aol E A
geke x|&2 07 7H4sle] 30dAls WRHe] oF 1355S
L}E]—LH%iE}(Nakagawa et al., 1994; Yamashita et al., 1996). 7+
e W3R § o] AFH7E whEA o]Fo|A |, A% 20 mm
= UH 494, 40 mm 7] 394 o|Fojval By
3l tH(Matsumiya and Kiso, 1982; Umino et al., 1999). & A7
NME B T 1UANE ol AR} olFoiR o, &EF o
Vg ALle SAV GU4 HHE AT FES goldFrt

T
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= rlr
R

LQ.
A=

O

3, FF, BT
o|FoiF = E435L7] o]t Umino et al. (1989) Wb
b Azl QUi BE Pagrus major Sols QlEHo
Ao}ﬂ AR} A4A Hol g AF3H= AR E24)

o7 wrly 3K}, ek sl 9w Qo)) Bk
RG] Foise v QF WAl dylol
107 Egro] Wy AFHE w2 ol 4AE
ot AR Bylon, W Fof o R
AATHJi et al,, 2007). ¥ Aol wF A
7R ARdHo) 9] AFH7L o] FoiFl ot R &
o] FAg Aste] W WF e HolWE
g Fw3 "ol AFH7} o]FoAXA] X
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Aoz BT, oled FE Ho] HAE B4HS U V]
2858 42 A nsge) $he 9uds) 4 5o o

4 AR
AN 528 5 20l Skl R Sk £ ofF

& %A FE o7 Al A 80}
of AQIHolE HHIRE ATE B, 91 o) 2alae] Hg
o] 7F4ElA Hu (Nakagawa et al., 1999; Ji et al., 2004). &
AN T WE B A, 744 W RS} AR AR
2 1o Aol 140 % ARapke HYoR HUT.
Nakagawa et al. (2000)2 1555 AAHE 743520 mm)o]
5 ¥ DHA 2] F7ket] 304 $9 ARG fAksE A1
of o|Z ] x| -5t Ao 2 FAASGI). B AT
# % DHA 2o $7kshe A% BE3lon, Akt Hol=
o] Mgl e FHAY FUdx AFHE B 2858 F
715 FchEch(Yamashita et al., 1996).

Aue wEE AN EA Aod wHolo] TFHoTA] =
23t g dlo] E Aol loiME UFE ] wE =
7] Holdd] W R A G B B £ AoE degd 1
2t HLE7]’ —r“2 77120 1ol AAIE BAR A 7I%E

ko R ZEE Yol dFE 9 ojANEe] AT dHE B
o] zapge] T8 s} Holx4 3l 2= 88 el 271
e xj,%a:]% =o]7] sliMe BRAIVIY e 24

o] Ha¥ A

ro YFe WRAR P12 21 AT B IR
Ao o)g 5 Gt Aade) BEe] YHol B RO
Az},

kO

oF
S

21 Y 3% Acanthopagrus schlegeli XI5 2
be]] WF3le] WFE7]9] Bo|dH Y AT wiste] thato]
o) X&) E(predation rate)2 145} 3
AR 79%=Z RFskor, 797 10UA] 100%E F7151 .2 20
Ao} 30dells 75%E HelRoh. WRE A Aol ¢
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9} BEF(Gastropoda)® 52 43451310}, W2 (Amphipoda)
o AHE W7 2719 30Ul R, 15 82.9%2 71
ETh 3 BEFe 197 84.6%3 7HE E9kon], 2094
3% 7P Re fe nelov, daARs Ene Ay
717FERY 20% WIS VERASITE 238 SEe wE £
20987 30€A) AolAow e Zhe ngir) oA ARoA
© H 3 AR Bl wel 2ol 22H ARo)
Ao 439 om, WAt F DHA 24| Z7lehs
= B3vh 2 A7 Zude 1ol oo FFHo e 1
FE YE BE 27 Hol4H % BAA gl B £E
T+ Ao E ket

A AL

2 A7 AgnEs aleEgA] 2 Seddete b
CHEARI (RP-2008-RE-018)2] <] glel] o)4]] 4-3¥ AA 7}
ojF, Aol EE-E FA sty P AT AlE, X
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