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Abstract

Korean rockfish, Sebastes schlegeli, which was famous for its delicious and nutritious meat, rapid
growth and strong disease resistance, has become one of mainly cultured fish species in
deep-water cages in northern China. With the development of industry and the adjustment of pol-
icy, it has been an urgent problem to be solved to develop the high quality and efficiency formula
diet for this species. In order to provide reference for the development of industry, the require-
ments of main nutrients, the stress of water environment factors, the selection of suitable raw
materials and functional feed additives in formula diet, and the use of formula diet were summa-
rized in this paper. In addition, the existing problems of rockfish aquaculture industry, and the
future development direction were also analyzed.
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1. 5|8

VI G Ffilh (Korean rockfish, Sebastes schlegeli), X 44 Ffifi« B3k B ZE, & Tl % H (Scorpaeniformes).
fil Bl(Sebastidae) VMl J& (Sebastes), EIIE il WilE. RiFLSLEAGEEE . BA, SEERWESAE 7
M —Fpir A KRB, 3R NV ISP N, — il SR A R K, &Ea AT
GRS GE AN AR IR A, H AT OO R B AR D7 i R K IS T O R SR R — . B L
KRE, FRHEBNMUERAZE . FR5E B S5 4 i @ H 2 e, A5 s RO 4 BT il BC S e kR
B R I . B IR SR THARAEER L BRI R RSN R i O e S R B A DR R R AL . O TR
PPl 8 72 75 ok KR R Bt sk as T B LA, B E R IRE N T Bk, RLRR
TAHRTT IR FE R, DU R Vi Bl e 5 v 250 & R T R S FR 58 M ) R R 1R 2%

2. FRFHEFERTAR

e 1A, HArC TR ICPRE FR T R A 2, BN AT . BEE RER N, FIKF
fihxo} B 1R PR R SRR R[] [2] 3] AFFEF Y BB R 75 SR 20 HRHE 50%; 7% O BRI kLR
JRE RN 40%. FEm kR PR . AeE S AR BB A TAE 4] [5]. ASCERA BT, R ISP il
Xof RE T 1) 5 SR AN w7, DRk 6% FRRELI 17 O BB 2 L 7R SR [6]. 1A 3.6 g MV [Pl 4 fo ) bl oo 1Y)
WA S PIREIT EEN 1.6, T 166 g & B I K SV N 0.4~5.6, RITEHFFRRIN B, K ED
ATCAE AR B[ 7] VP ISPt bkl rp o R AR ZRR 1 75 SR &L 43 51 2.99% 1 1.37%1AH 8] [9], [
A, AR e S N B ) A R R RE A Bk R TR A A [ 107 TRl R TS BRI S N T 1.2% [11], H EPA
H1 DHA fi&E H 5 8348 1%, DHA ZART EPA [12]. n-3HUFA X¥F Tl EEMAME L, HERMN
T 0.9% [13] [14] [15] [16]. S-8A% M. MFER. MR, AFES LU RPN EERHE MR,
WA A EEICER[17]. VPRl R g 3 C R 4E4E 3 B I RE 508 106 mg/kg il 45
mg/kg [18][19] [20] [21], AFEJERMI4EA TR C BR1ENHARNYEAE 2 C kIR, Lee SM %45 H T I
Pl A kL b & A AR SR AERE R [22] . Py Cas Zny Mg 552 P Pl I 2B BT L I e 3R (23] [24],

DOI: 10.12677/0jfr.2019.62011 87 VIR


https://doi.org/10.12677/ojfr.2019.62011
http://creativecommons.org/licenses/by/4.0/

Table 1. Nutrients requirements of Korean rockfish Sebastes schlegeli

= 1. IFRFPEHEERFR

Nutrients

HH R protein

T|AR, BN protein,
lipid

HEA M REE L ratio of
protein to energy

JIE 7 lipid

HEHE LE ratio of carbohy-
drate to lipid

IR Lys
L Met
TR taurine
WA EFA
EPA. DHA

n-3HUFA

A% M F carotenoid

#E2E & C Vitamin C

#:E & E Vitamin E
YA RIS vitamins

premix

WP
)76 2 minerals

i Cu

4 Cd

RGN
Body weight

8g,220g
73¢g
219¢g
322¢g

36g,80¢g

713¢g

3.6g,166¢g

2842 ¢g
436l g
135¢g
44 g
2.1¢g
59¢g
62¢g
62¢g
62¢g
49 g
31g
31g
126¢g
123 g

425¢g

42¢

42¢

9g
26.02
29.76 g

26.02

26.02

24.66 ¢

4R
Results

40% 5 [ /2 8~300 g A KT oR

KT 48.6%, /N 50%

42%DP, 14%DL

50%, 15%3% 45%, 19%

45%38 40%FHE T, feEA 8 keal/g HHA

6%

#fh 1.6, FEALM 0.4~5.6

2.99%1kt, 6.16% kR

1.37%5kE, 2.8%ME 1, Cysl.2%
ARRBIR R PG MR R 1 P — R
1.2%n~3HUFA

#)749 1.0%, DHA £+ EPA, EPA/DHA <1 &1
0.9%

1.2% (8% /IR fi7)iZs Bl e i

s JH-200 RS £ 6 B

SR AR R A P VR RE RV AR

fHASE NERL IFH R, MR, ANEANE
106 mg/kg diet

Yl C-2-4 &) WE T A 9Pkl A A 2R Sk
40~150 mg/kg

45 mg/kg diet

SRR
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24.66 ARG, BRI b R AR A B, R a s . B A M Kan T Ceral. [28]

AR, 0 MR B ORI

T2 nonylphenol 50g e TNE AN Y Hwang U Gezal. [31]
i) 7 AL 45 A B M B B AR 141 )AL MRNA FRI3R % ChoHK et al. [32]

T 525¢ 2.4~4.8 mg/kg %% 8 F, HIEK, i, BRACHAT. S0 i g Jee J H et al. [33]

dimethylbenzanthr-acene Jii ST

A E S8 cypermethrin -~ 52.5 ¢ FRMCLrgnpu e, Mobbss XM E& &, $#25 AST. ALT. AKP, JeeJHeral. [34]

FeiliiFasEa. GEE. HE, HAK, MDA & &

HEST YIRS T TV YIeE[25]. A, EHEAIRE T Cu. Cd. THEB. —HFE, JHK
B e ot L PR BB A FH [26]-[34]

3. IFRFHRE T &

TP JEURE e T REME T RHS I AL 0 TR A A T R B A G A A 2 BT, VR IRSP A
Fr BRECRY . AR SOKER BB R AL AR B R [35] [36], ANRIRHSS (0 08y 2o i B - BT Ml 0 0
JREE A ERN37], K. DDGs AL PRE R &5 AT B ARTEDRE b )3 40 K [38]-[45]. Kb 78 d AR 2 HE TR
J&, SRR DL S be g RS A R [41]. AR AR BRI 2 A[42] [44]. o BRFBIEMEIETEERN
TRl e oRE[46]. TEDhREMERNA IR AT, PFAR: ZHE, SRR, FTE. WA, FEHE.
ER. HATE, MIRT. AR, PR, RS RERKE T BN BT SRR P A
A AR B A B 5 X 5 W50 8035 1 R 2 DR [47]-[58] . TPk A I A i R G BE $2 i P RO A #2591

f7e 3 A7 0L, ROk AR S vk e SRR R E R R RS, BRI R B R A IS
R E BIRAT . YRR R, 7TCAN T KPRl A FE 25 P [60] [61] [62] [63]. B VFIGF
fil A 3N, H AR RBORI B R R IR, AT O H B S~6 Yk, BT R B 4 T H
M1 IRERL 2 IR[64]-[69]0 HHTVFISFRIAA/E H RIS, S H S il Ew =2, JEAENEMm, B
PR AR R HT G, RE S g i), BMEENREN 4% 4, KE 16 i, HEELNERER 3% [69]
[70]. UtbAh, HE5 BEEE H BRI H 3R & 5 775K 2% V)M G [64]-[70]. 20°CH2 R hIE B 775
BRE, BB RIS B R ][ 71]; (KT 15CEE T 24 CHY, N/ SRR AR & (K
T 4CEET 26 CBUBE AR Z RS, NAE (R4 [72] (73], HL AR 38 S 38 /K S B Y v 4% o

4. VPR PR FFiE W F AR R R R X R

DRz i AR TR IR AL (xRl R JE 5 -+ = TAF A I(2016~2020)) R 248 iR TR T 2
PRICP 2 BONE BT i AR TR A 2 —, BAEIREA — 2 MR AE Al . i, B BN
A AR NP H AT VR RO Sl 7758 b R e ) SR ) e, AT RASKE, 19X 5 B BT fll i 7 ) AU B
WY WA AR AT ROk R RIS R, BRI LA R R R . AR, P
BTl 9 BB SRR, Ao AR B L B i A, (E H AT B H AR —E M, hEEA
R A2 PRI RE R . FAT, R VR PPl 1 77 58 T B e L R B K IR, LK A SR B AR 20
Ty KEMITHEEOK R R, (HEIREIE RN A8, FRAE A BB, BN 7 IR A M IRE N . W
HISCHrTIR,  H AT B EVF Ol RS e rh, i 3 2 AR AR 0 O 8, SR A0 (R BURA DU 1T 6 [ 0™
MR RECH, T AN T AR AR B RS s IEANBEE LR, BN IR SR S HORBOR, VX
AR VIt Mk LU 2 7 R R R o VR BTl R B8 2% AR A, A2 3 NI E IRag AR 5K, b 5 il AR 1
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Table 2. Raw materials and feed additives for Korean rockfish Sebastes schlegeli

= 2. TARHREL R IR R RLR N

Fe¥5 indices ARk & body weight 45 results SCHRSR U

references

FUH L 302,300 ¢
apparent

digestibility 31g
coefficients

0¥ fishmeal 57¢g

Bty SRk, WA, FoKRE BRI E AR LR B Lee SMer al. [35]

VT ALA ) 36 R KB LT, 4 ) ORI 1L 22 Bai S C er al. [36]
i, TR 0 AL LB

FEI TR M T SRR TR 08y, (BRI Lee S M et al. [37]
ey

86.6 g ARAfy. BAfl. ik, Sl EEKY N R Lee SMetal. [37]
J7 %} raw materials 10.05 g pdl SO B AEE A, RAEK. BRI, 48 HDL-C #1 TP, F£I/lE, HwangJ Heral.
[ E AR Gl [38]
68.0¢g AR R] DL AR 14% LA TR Choi J et al. [39]
102¢ AW B K Bae K M et al. [40]
25g215¢ g%l\?ﬁﬁ%%ﬂﬂ‘, ERGIBENR 20% A8 AR, BN 30%MA LimSRetal [41]
b
229¢ SRR 20% A by, E AR AR B L2 ok Lee SMet al. [42]
175¢ BEYR . RER. SR SRR B AR 5%l EE  Yan Q Getal. [43]
114 ¢ Be-& Bk 50% L L ok AT s R B B AR, i INE SR 5 & Lee S M ez al. [44]
Wkt TG
4lg TRk R ALK F B AT FE 10%~20%2. 17 Lee Y W et al. [45]
30g o SR EVER AR N VE RF b R B AE R Lee S M et al. [46]
PRINF additives  10.05 g EWEERRSED, AR EPA &= ﬁ\;v]ang JHetal.
8.1g SRR E IR R . SRS . BUSLIRAE AT, R I ﬁ\gf]"mg JHetal
43¢ TIEMBERRAK, ZHRRREEEARICE Lee KW et al. [49]
42¢g FEME . ERL AT AR AR JORE R, H RS S BRI Yun A et al. [50]
3.36¢ ERRIMAC e A, SRR R SR HR i e LimDKeral. [51]
120 ¢ o Ea oY a5 SNIE T b R SRR 17172 Lee S etal. [52]
07¢ 10° cfu/g FLERH AT {2 4 K Park S H et al. [53]
47¢g R B A A IR 0 P ISPl AR E R, AR Nam T J et al. [54]
3.6g,166¢ rh B 24 B e TR A R A R 1 Rk SeoJ Y etal. [55]
40g 0.05% p~1.3 HiRHE, S o iR A = Kim Y C et al. [56]
1.03~120.64 g S%IFTSERIRAE K, BN AR, SRR RE YiY Hetal. [57]
25¢ 0.5% 25 Al L IR I 1) S B OR AP 0 Kim K H ez al. [58]
725¢ AP R RS = B R VH AL Yoo G Y et al. [59]
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Table 3. Feeding husbandry for Korean rockfish Sebastes schlegeli
= 3. TR AL & TRRHR IR SR

F8#7 indices AR E 25 results SCHRSRIR references
body weight
Ak particles 68.5 g =P (UK EE S 8 80% UK EE H R 1 +20% K K TKL ;s 50%IKEE it LeeJ Y et al. [60]
+50% K AR AR SIS f AR R R 38T B S
47g TR PERIURL K L 5 £ o AR AR R AR B AR B 7 TG S 2 LeeSMetal. [61]
109 ¢ VKA iR + Ry RERVAE KR T IR0 Lee SMetal. [61]
112g TR ARDRL 58 Al A AR K I VT IR Pl Kim K D et al. [62]

202g,57.6 VLEASK. A, SRRy B AR AR SRR B I T VR ECP Ml Kim K W er al. [63]
2,963 [eREIH

PSR feeding 5.7 g 1 RHBLME T IREE 1 ORI 2 KB 2 KRB | IEARCE, TPty Lee SM et al. [64]

frequency T
25¢g 1 RFEME 1 RER 2 KPP 1 R 1 R 2 IE AL Lee S M et al. [65]
21¢g KR 17.5°C, HMES W 7K 20°C, HME 6 Ik Lee J H et al. [66]
2.07¢ KR 15°C, HIEME 2~3 ik, HIEEAIRER 2.9% Lee JHet al. [67]
5.63¢ HAmE 2 ¥ B IREE [68]
93~133g;  HEMW—X Mizanur R M et al. [69]
100~132 g

e feeding 16 ¢ 20CHEF 16°CHI 24°C, MR 3.1%~3.7%BW/d Mizanur R M et al. [70]

amount 5g 17°CH, $WRE 4.48%; 20CHY, IR 4.83% Mizanur R M et al. [69]
16 g 16°CI, $2WEEE 3.14%; 20°CH, W& 3.75%; 24°CHf, $%MEH 3.34% Mizanur R M et al. [69]

PV A feeding 653 g ERCEE JEPEEP SRR eI Park C Weral. [71]

time

&, SRR MERAILT, W 1 RIE ke

B, FEPRRRKSE T, e ARSI FUdR i VF I BB BOR, S e e fIe o 4 e
Wi FLUG RO VR RSPl A AR BOEAT AL, an B v B Sl 70 e i B 22 A PR 72] (73] AP TRIRP
SRS IR AR, WIE R R R, RIFEMESOKIRANE B AR R, BEATRE B IRAE, HEIOK
I EEN, TR, BE AR AT R, R BRI AT i B OREIRAE, BAh, VR RPN
EH TSR 74], EHTREESIREBR N N IRE A R A EZ AR, LR RN fh A
AT B e SRR AR AR A R3S, T AT AR s 7R 58 W B AR RS, BRARIRIE A, $ i R A ad s
BEAL, KRRV BTl K 1 B3Rk B SR AT o BV T il 2038 S B RME R [F) 8, w) 35 FLAIE
ANTFIRRIE ) AN TR iy 2K B A (A2 A 2 B T d i R Bl R (KIS0 M - B A JRe VBT Ml 0 i 7l

& H
R4 2018 4F B Ak 8 K B R 61387 I H (201803003) 5 M & 17 8 4 8 & 1F %1 (2017ZH066 ,
2018ZHGY066).
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