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The Effect Comparisons Between Frozen Trash Fish and

Artifical Compound Feed for Grouper( Epinephelus coioides)

NIU Xingjian, FENG Hanmo, ZHAO Xingqiao, QIN Yingmei, YE Jidan
(Fisheries College of Jimei University, Xiamen Key Laboratory for Feed Quality Testing and Safety Evaluation, Xiamen 361021, China)

Abstract: A feeding trail was conducted to compare the difference between one kind of frozen trash fish
(diet 1) and two artificial compound feeds (diet 2 and diet 3) in growth performance and cost-effectiveness in
grouper Epinephelus coioides. Grouper juveniles with an initial body weight of 10. 0 g were randomly divided in-
to three groups with triplicate net cages at a stock density of 45 fish per cage. Fish were hand-fed one of the
three diets to apparent satiation at each meal, twice a day across a feeding period of 7 weeks. The fish receiving
frozen trash fish had better weight gain rate, specific growth rate and feeding rate as compared with diet 2 and
diet 3; the group dispersion of frozen trash fish was greater than that of the two artificial compound feeds. The
whole-body crude protein content was significantly higher, but the crude fat content significantly lower in fish
fed with frozen trash fish than that of fish fed with the two artificial compound feeds; however, based on the feed
cost per 1 kg of body weight gain, the feed cost of frozen trash fish raised by 3. 25 yuan and 4.26 yuan respec-
tively vs the two artificial compound feeds. The results showed that feeding frozen trash fish could achieve faster
growth rate and body protein deposition in comparison with feeding artificial compound feeds, but the former is

inferior to the latter in feed cost-effectiveness, accessibility, and the consistency of fish size.
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FHF AR ( Epinephelus coioides) B9 H (perciformes) f15Ef0J&E ( Epinephelus) ', FE4:
TETEARCFIEFER PR AHT | TR IX 20 140 80 4RI BB TAEE ITRE T 40 Bkt N b i B
BHISE, Jefa SCBl 7R A F AR =00 | A O At R P RO N TR AR B R o R
FEHH i AP RV A BE M (Epinephelus coioides) | st A1 BEAN ( Epinephelus malabarieus) | 7f &A1 Bl
( Epinephelus akaara) . A B (Epinephelus awoara) 552 A~fFh, &by A B4 i T Hyum o |
FURREESE | AT | AR R SR el A2 I S RIFRIE P bR . 2018 45, v [ IR A A0 B 40 1 7
A 15.96 J7 ¢, Ch IR E BN K IR A 1 BRI AR E R RIE R R ATIK
IR 0 FNC B I RSB R Oy =, vkt et bty (EORIEIE AR, IR MBI AR, 17
TEMAE AR SR, T fE LRI SR, TSRk PR IR B R IE D FLAE i ke ol P A 5 2
N UIWTsyRE, #2281, MCAmEHE IR AW, T25eHE, ary KR, (HAH vk e
i, PCARHERS AL, WRACR | MM A b, X2 vkt e BE A SR 2K
TP AR, TRCERRIRRESE e M A E ZE R, s I RHBORIT &, Tt AR B 2 £ 9 R 2
BCEIRRE, S B FRIEL A AT RS R AR LN IR ) AR i rh 2 8

FI TSR VR E 2 TR IR T I LR A TG AR ) | [ — e bl 3 B R & s DM, /KRR
FEVERS | AR RKACRIF A BT SRR, I BE TR A i e ], S T B i iR R ASCR
YA AT R ™ P 0T 236 5R P A it e e RGBT B HE I IR BE A ORISR, SR B ik
AEE, MELREIMBRESS Z e Sk, ABRITEERE 2 AT M R AR A B R 7R
FARIFRAPREE AR, X 2 FIBCE TR DK EE A A0 LU IRMRSCS:, A B e S R N R 2%

1 MBERE
1.1 SR8 MLt

SR W) R A, R RS AR T R AR I R SRR A T AR ST S R A 5
R R TR IR A K e b, TR SR I (A R ORGSR T d R, PREERBTE e, HOC
P . TCWHIE , FAs /N EA — B ny Rbl A st g a3k 405 B, BEHLTBCE 9 NMAE (120 em x
80 em x50 em) H, B 45 B, K9 NMIFERENL A 3 AL EEA (B KEESR A | FORIAEDRE 1 04H
WORRDEL 2 2) , B 3 DM, R A B ERIEZ) N (10.0 £0.02) g,
1.2 et

ARSI el T %) DK B 2 £ O AR T S LTI T A f 2 /A0 B AR 4 UL ARDRL 73 0l H T 20K
FERDRL A R PR AR R AR 1

F1 ZRAMEMREFES(RE)
Tab.1 Proximate composition of experimental diets( wet weight)

i{ﬁ Uint . %
’Eﬁlﬂ Diet *EEF[ Grude protein ﬁﬂ%ﬂﬁ Crude lipid *ﬂj‘}_iéj\ Ash 7J(ﬁ Moisture
ﬁkﬁ%@ Frozen trash fish 21.03 3.11 4.51 66.31
WRLTE AL 1 Compound feed 1 51.96 15.44 13.33 8.89
Wk TE AL 2 Compound feed 2 51.55 12.74 11.70 10. 65

1.3 fAxEmE
FESL IR, AR H 7 BFF 16 B4 MRS ARkl Uk 45 R ) 28 ST G fa ok B RO B ok

http : /xuebaobangong. jmu. edu. cn/zkb



- 10 - R (ARBIERD) 5526 4

IR 30 min J5, 0o T A& MAE SRR R AR . B3 KUK 1K, ka2 EolK =Y 1/3,
RS B — R A . SER IR SR K IR A AE 20 ~26 °C, KRR EmEAE 7.5 mg/L DL L, PRF5K
AN T 0.2 mg/L, FRFAMAMEIC 5 T &4 POAR L g0 B i S B Il o0 . IR G0 LA KRBT,
FRIA LI T A .
1.4 #mXE

FRIHSEIAS RS, Geit 4 MAE SC 0 F R ORI G, F DA g B0s SRS 38, R s ik [l Y
R, IERBORIERL, FRE 24 h S TIHD R NERRENLETIR 15 Fefl, T A B, B RRRRE AR AL,
FH 00 AT 0 B R s 5 AR5 i) TR G T 8 SRt Tk, TR L s
PRI 7 R ABREE ) (T - 20 Cokafrh, FTI0E 4 s s .
1.5 #EFRIURE

UKBEZ AR | URLIRDRE | AR AR I RUE SRR T AOAC (1995) J7ikillsE ;s /KR 105°C
TE IR AR AL 2 fE AT 5 LA P iR e AT S 5 KL D7 3% R R [ i I
RUR Iy RIS g Kakeids, 550 CHI%E 8 h e

ARFEIRRHL T ALIHA.

AR (weight gain rate, WGR,% ) =100x (W, -W,) /W;

FrEAE KR (specific growth rate, SGR,%/d) =100 x (In W, =In W,) /t;

BER (feeding rate, FR,%/d) =100 x W/ ((W,+W.)/2) /t;

TRISCE (feed efficiency, FE) = (W, -W,) /W;

JFA L (hepatosomatic index, HSI,% ) =100 x W,/W_;

REY5BE (condition factor, CF, g/cm’) =100 x W /L’;

WG (survival rate, SR,% ) =100 xN,/N,;

EREIE = (L, - L) /Lo
Her, w, HPIaE (o R), W, RZSRHE (g/R), « MERRKRE (d), WAEREREHE (¢ B),
W, IEERITE (/) , W, AFESAE (g/R), LAFERSAEK (em/B), N ¥R aREE, N
ZoRMRBEL, L, ARHAREKIARK (em), L, ARHAS/MARK (em), LABHATEIAK (em),
1.6 HIFAAEFTE

SERLDSEIIE + FRERZERITR, KA SPSS22. 0 Gl 4RI TRAN E 7 22087 (One-Way ANOVA) | #
SRR B E 2270, 12 Student-Newmnan-Keuls #5575 72 d HeE:, BEM2ER77K R P <0.05,

2 #R
2.1 HKikgE

SCEG IR, SR R R, WA B OIPET, 2 AL, REF R g R R
FE A ROR RN R B 0 T AN ORI R AL, (RARDRESCR B A AN ORI R L (P < 0.05)
TR AL 1 ZH AR RESCR S TR AR R 2 20 (P < 0.05) 5 BT G RIAE 35 B2 7E 4% 2H 2 18] JC I Wk 25 5
2.2 BHEEEE

PR B R SS R I3 3 DKEE 2% f0 20 S5 KA B AR T 0K T Rk 20 9 e MR, T e/ M
PR /INT SR TR e /N 5 PR e £ 2 ) B (R 0 180 Al B AR DR
2.3 BEEANS

TR 4 AT L, k2 o 2R AR ORI o3 B B IR TS ORI (P o< 0.05) , {ERH AR D
TR RART A PR ERLE (P <0.05) , MK SESHZETLREEES (P > 0.05)
2.4 ARBAZE

PANRBE A (RISCE AR K | kg T BLOOTAAR AR ) S 42 Y AR Uk f | B0k R} 1 4 5
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AR, M 2 AT, MORCERL 1 A ABORE T ) 2 ZH A ARDRL R 70 ) S vk i 2 (L 2H 19 3. 35 A5 N
3.10 4%, Tk 3 SIS FI R 100% ,  H i n] LATHE: H vk it 4k i 20 B B AR AR S LUK
TRDEE 14, MORCIRDEL 2 Aol 3,25 4.26 o6 (W3R S),
*2 ARIWARGREARAEKERHIZEGEE)
Tab.2 Effects of three experimental diets on the growth performance of grouper( wet weight)

WERWOR  RREAKRE  HERCRFR  GRACK  RFIRICHST IR CF

205 G
AL Goup /% SGR/(% +d™") /(% -d™") FE /% /(g+em™?)

VKEEZ 0.2 Frozen trash fish  156.15 £1.66" 1.68 +0.01"  13.16 £0.02" 0.34 +0.04" 2.12+0.03 2.63 =0.02
Wk 1 2H Compound feed 1 129.76 £0.78"  1.49 £0.01°  3.92 £0.01* 1.14 +£0.02° 2.63+0.06 2.72+0.01
WKL 2 ZH Compound feed 2 126.94 +2.66°  1.46 +0.02°  4.24 £0.01* 1.05+0.02"> 2.15+0.02 2.76 +0.01

I FSEIRE NS P RARIFRRZERBE (P <0.05)

Note: values with different small letter superscripts in the same column indicated significant difference (P < 0.05) .

*3 3 AFHERMNREARENEESHEENZI
Tab.3 Effects of three kinds of experimental diets on the measures of dispersion of grouper

7 Geop FRIEK RIMEEK TR THAHE
Maximum length/cm ~ Minimum length/cm Range/cm Coefficient of variation
VKEEZ 2 Frozen trash fish 11.8 9.4 2.4 0.22
WOk iR R 1 21 Compound feed 1 11.3 9.5 1.8 0.17
TR 2 2H Compound feed 2 11.7 9.7 2.0 0.19

F4 3EXBAMNRTEREEEENEFR B (EE)

Tab. 4 Effects of three kinds of experimental diets on the whole-body composition of grouper( wet weight)

FAAL Unit: %
415 LA RLAG HUK > Koy
Group Crude protein Crude ligid Ash Moisture
VK& £ 2H Frozen trash fish 17.60 0. 74" 5.33£0.24" 4.57 £0.05° 72.00 +1.22
WRLEDRE 1 2H Compound feed 1 16.37 +0.37* 6.53 +0.63" 4.30 +0.11" 71.34 £2.25
WRLAEDRE 2 2H Compound feed 2 15.76 +0.71* 6.35+0.21" 4.14 +0.04° 72.59 £3.86
H. FIEIRES NS FRARR R ERRE (P <0.05) .
Note: values with different small letter superscripts in the same column indicated significant difference (P < 0.05) .
R5 TRZHRABBFERFZE
Tab.5 The cost accounting for the three experimental diets
2H 5 Group TR A Feed sales price/ ( JC Yuan * kg” ) AN AR Unit cost/ T Yuan
VKEEZ 2] Frozen trash fish 4.2 12.35
FORLAAAEL 1 2H Compound feed 1 10.4 9.10
URLTELRE 2 2H Compound feed 2 8.5 8.09
3 Wit

T EHR AR 2L TR 0 2 A — B FoR IR, H T n S IR TR AR A F MO R
DR AB R S BT, ARSI A 1 IR 40 R T B A TC B ORE ARDIRE T ASEHT A B £ A TRl MR R AR
JAE UK A 2 £ DR R S0 A0 E TG 2 IO B SR L TRER LA MR R A 25 57, (HR B MR oK fif
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1 A ME PRI C 5 MORE fRDEL T R 2 i b A B A AR R B, B8 T 20% , BRIk, Rbal A B4 fn
B VK2R £ Ho 3£ I A TORE el () A K R, 3k 5 IR R R AR S Rk A B £ ( Epinephelus
coioides) AR b RS T (Scophthalmus maximus L. ) BIRFRGER—8, ARSLEH, vKEE5efm
HMEAGREN62.42% (THERN) , 2 MBRIAR AR 4. 73% ~5. 4% , (ADKEEZ B AR
ik (8.90% , THBIERL) AMET 2 MEURIERIAL (2090000 16.94% F114.25% ) . MEREHR (LU
TR &, vKEEZ M E (4.58%/d), BORLRDEL 2 LRGeS (3.79%/d) , BRI KL 1
MK (3.57%/d), X VW E 2 mEHIE 7 7 5 i 5 i A fnpkh A 1 B o ok —8k | PR il A 1 5
FARIT 5 RIS N 1% , HOTRRAV AR RE R AT 2 B AR TR & . IWIRSCR (3% T W B sE Rl )
A, UKEERMA (1.00) fefik, BORLGEARL2 4 (1.18) WAk, BORRAR 1 4 (1.25) femr, XU
VKR 2 £ A A A7 B A A K R R S AR ORI, AR R, AN R R
A1BEt (Epinephelus akaara) WG U BUSCRA ] BAR TR S RBH, X 5ACS 45 R
—B, PRRAET, vKEFA SRR RIS BRSO RS — /N R R BRAR X ANy Kk S
T BUER 53/ NP UK 2 1 T A KRB A AK AR s, [R) o 3 K AR5 2 PRI, 4R Dk fif 2
1 S B AR A TR R 2 AT T Y

ARSI B WEEE) 1 FIFE T ], SCI R AR AL, (@ BRR AL R4, X AT BRI SE 6 A I 4K
Ji, SIS /N, R BN M SR BK AR T i R AR SR T 5y T, ORI TR 12
HORFNRPRLACREAL T RURL R EL 2 41, AL IRDRMR 1 & 4, (HRAORLIRDRL 1 2R T & & I
B TRURLRRL 2 4, X UEBTRNE £ B gl a0 I 1D SR BEEGE, 15. 44% RO & REA R T 10 g
Fe A KUK B Rb A B R AR G, ] WLZR T ARDH e i AR 1 BRI D 3 s 0T K A B e 2R A KR E
FOMA R ARG LE LI PR UK A 1 R S O K T R R BOR A R A B
BARE XSG, N2 oK PSR BRI — Rk (et i s e B ae i TR s/ i £, BT
FRERZTRE, ARKEERERTES, WM BRRIR, H AR ks A, H
TIURLARDRIIR I 1 Ok 1 f ARG 22 5 50/IMB 2 1o X UL [N 0 25 ) s 2 52 el AT £ A4S AR 1)
¥j—t, TEiXTJ5m, BE BURLREME T ok A fh

WHFERE, REERHE SRR AT s iR sy TEAR S th ke e g AL AR S i R T
2 ANURLIRDRZE T HORLAR I & R B AT 2 AN RORLARDRLEE 33X 5 KB 2 i ) B 1 BT v T ORE
TPk, AR A AR ORI R A 0GB TT AR BRI AR 4 S vk i 2 £ 4 MR 1 PR g
( Micropterus salmoides) FI1¥8 4 F ( Paralichthys divaceus) A3 TZMLIALEHE, HILal WL, #EE S
OB ERDR A AbHE A BE RS ST RIS T ORI Rk, i HARIR DR o AR RSB R4, R R
A, e RS R RS B A R T IR BB B A Rt 2P T

ARSEEGFH KA S (0 R R AR 294, TSR DL 2018 A i) A 45 BRI 1) A0 BiE £0 3R 5 7
15.96 73 t ik, 4% M8 H AT vk 22 SR 0 B HUAS Ik 70% ~80% , W A4F FR Bl A B £ Tt K
fif 72 f0 32.8 77 ~37.5 J1 t, WIHTHTAR, JAEHMRIKEE 2 i 0 RRESCRIEARE T EA WOk kr, FLff
FHR B SE MR 2 P B2 i, ER—A> T 55 DL AR DI 2 P MR U ff i £ L 5 MR 5 TR A s T il
ARG PR AR U . JRURME I AR 24K — AL TARGLE AT, ISR MR 33 A B 0 3045 1 [l 4 L
FHBC G WOR AR RS 225 T I & ARl IR I3 A0 B RO SO ik fif i f | A BRI & kL]
B BN TR AR T ok i 2t (HLEUAR SRR FIE A BUE R BRRN . PRIk, 58 1T BURH i H]
T FURLARDEL A N TEIR S I MELIE L, 55— T, i R > 45 JSURH 1 MR Ay B 0 2 A 0 AR LR TR
SEAEBPE AR, 0 T vk B 2 £ 57 B8 0 B £ 1) 7R 3R R e U v R AT A 52 52 110 32 B
o AR TER s R EHE AR &, S A0 T a2 A B 50 & OREARDEL Y [R] I, 30 55 i — 25 ok
BEAFRIEHHOR | B B AL D, RSB G IR T 20, W IR A A B A0 5O £ R
A Ay TR £ AR (4 7T HF 2 R
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