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The Experiment for the,Development of

Aritificial diet for Salmon-like Groaper

Epinephelus salmonoides Experiinent of
the Nutrition Requirement and Rearing Study

by Feeding With Aritificial Diet

Tsai-Fa Chen, Chi-Yuan Liu, Kin-Jung Lin,

Jia-You Twu and Huey-Jiuan Wang

By feeding with raw fish, combinated moist pellet, simple moist pellet and dried peHet
to salmon-like grouper Epinephelus salmonoides good results were obtained m weight gain ratio,
feed efficiency and feed intake especiall'y by feeding with artificial feeds. Meariwhile, dried
pellet was better than moist peilet to this spemes of fish.

Two kinds of calorie contained; 2,600 Kcal/kg and 3,000 Kcal/kg were used in the study
of (_Z/P ratio. Each kind of calorie was tested by matchmg with 3 different ‘protein contained:
40%,. 45% and 50%. The reSult indicated that feed had 40% protein would have poor growth
no matter with high or low calorie contained in the 'fe-ed. When protein contained in the
feed up to 45% ‘those with high calorie would have better growth than low calorie (the
optimal C/P ratio is 68 for Epinephelus salmonoides with 45% protein)

In the study of fish meal replaced by soybean meal, 20% of fish meal was replaced by
32% soybean meal in the artlﬂclal feed. Very poor. result in growth and feed efficiency were
obfained comparmg to the control group.

Two repeat feed experiments . thh moist pellet, dned pellet and raw fish were .carried
out in outdoor concrete tanks. The fish experiment was carned out in the concrete tanks
with mud bottom which caused very bad water quality condition during the test period ‘and
ends a result’ of raw fish was better than artificial feed to the growth and survival of grouper
E- salmonozdes The second eperiment” was carried out in the concrete tanks with concrete
bottom which kept the water quahty good through out the entire test period and ends a
result of dried pellet better than moist pellet and the later better than raw fish
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Table 1. Formula and composition of preliminary test diets.

‘ 1 2
Ingredients -
Eel meal 70 70
387 .
Yeast powder 12 12
R
Fish oil 3 3
%
Fish meal 5 5
REE
Squid meal 5 5
REBEEDY.
Squid waste powder 5 5
Compositiors (%)
HEs
Crude protein 50.21
g
Fat 8.26
K
Ash 14.08
KB -
Moisture 8.18
WK
Water added (%) - 75
PR
Feed shape Dried pellet Moist feed
RE
Length 0.3x0.8 cm 0.6 - 0.8 cm
WE
Weight 6 piece/g 08 -1¢g
x5
Moisture 15.32 49.6




304

£2 DPRBER

Table 2. The result of preliminary test.

G
roup 1A 1B 24 2B
No. 16 15 16 15
FHlEE
Meam weight (g)
2
Initial 31.83+1.56  42.01+1.96 36.534+1.34  50.6542.78
& :
Final 59.17+6.70  67.82+4.29  56.12+8.27  77.65+6.52
P B (2) |
Feed intake(dried) g 373.92 373.11 317.45 381.62
RiBE=E ‘
Weight gain 85.89, 61.43 53.63 53.84
LEL2¥ €S
Feed efficiency (%) 116.99 103.76 98.74 106.13
Eq=E BUE Y .
PER 2.33 2.07 1.97 2.11
90 |
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Fig. 1 The change of weight- gain dﬁring the preliminary test period.
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Table 3 The formula of artificial diet.

E

"Materials %

W |
Fish meal 60
BEREED

Yeast powder ‘ 10
=140

Squid meal 5
p N

Fish oil 4
RZTBHYE

Fish soluble 3

o — Rk

a - starch 15
BakEme
Vit mix ) |
sEEYpE

Mineral mix 2

BEANCOE BERH 63~114% » C, BIFC, ZE o aﬁﬁﬁm)@?_iegﬁ&msm 110 ~
135 % » FIR A2 D: B D, REFENPWEKRZ D, R D, - LEERERTIHENFAH 0 B/E
& » ﬂﬁ@ﬂ&ﬁmﬁ (®2) - BENEH4 BN REHRE ' AERE RARBR M
AR R RKZ » BME R R -

EHEF 5 %2 KA BAREMBRNEAEEE 2 2ELEKS  ENARESEI0%EE
K5 ERERENEANZSKE C4 AP BREERTRS » DS ERERZRRATF » B
BAESEY - ERBRBERGE » £81134.79% ( 126 ~ 146 % ) Btk o BERHFEE 113.19% ( 110
~115%) Xz » S AR BN K 108.40 % ( 101 ~114 %) XK » BB R A 98.41 %
(89~106% )|z - RMEEO R ARFE » LI EE2.26 B> HATRN AR 2.19
Rz BHRRNGEH 1.97 XKz » £471.89 {£ o Eﬁzﬁﬁmﬁ&ﬁ EEEE%UR’%@&%
ZRAREUREAREARS ﬁfﬁl‘%ff}ﬁsﬁﬂ?ﬁﬁgiﬁﬁtzai o ZFERB B AIER
msks o ‘

REBET » FH7 4 ﬁﬁiﬂﬁﬁz ¢ éﬁﬁﬁk‘. ) ERERE~EKS MR KB4 48
YMBHZR > WK 6 - wHFESE » EESFSB -~ C -~ D 3 AHFEMEZBRMN » £HQOEE
FRR)  DELFESX - @BFEEPESESR c PR » TERBRITEAE®Y o x5
AEERBRESEANEFERATEARLE  EWEREE,/ (BR) * x 1,000 » REALE
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Fig. 2 Changes of mean weight gain (%) of different feeds
during feeding period.
x5 4 WRAFEZ(CRER
Table 5 The chemical compositions of four experiment feeds. '
& EEA i K y. 8%
Group Crude protein Fat ‘Ash Moisture
=]
A White mouth croaker 18.76 4.10 1.54 74.22
G ﬁgﬁiﬁ h |
reenback horse -
mackerel 20.29 1.44 2.55 '74.26
B 32.28 6.14 7.96 42,50
C 31.19 6.18 8.99 42.50
49.91 9.89 14.39 9.29
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Table 6 The final body composition and liver weight of

Grouper of feeding.

Group

HES

Crude protein 18.65 18.92 18.75 18.74
B e

Crude fat 4.1 4.0 3.5 4.6
®B

Ash v 2.88 2.65 2.80 2.47
X -
Moisture 74.43 73.85 74.68 73.45

HE :
Liver welght 2.14 3.84 4.77 5.62

[EEEE» ANB~C-D4E47R 15.00 ~ 14.84 ~ 14.96 £ 15.74 » 4 FAZRAK - £RE
RAMHFEEFERALETT  SABHEELE100% - _
mﬁmEﬁﬁﬁEAﬁﬂmﬁwﬁaﬁ¢%w@ﬁﬁﬂﬁ§ﬁmﬁzmﬁﬁﬁ S+ BRE
¥ 70:30 ) Kz » B DR o 83 D ERK A BRR SR ES T ) BHMARERR
SR EL7E B R MR T4 LTS 112 TOREE  RIRFIBH MK T R ME X RER T H M
ff W R oregan moist pellet © WARTESEMRMERREAFH— —gm g ©
~ W, ) YRR S /R BAER 250
LEB&Emmﬂ%m&%iﬁﬁmﬁﬂﬁmﬁZﬁﬂﬁﬁﬁﬁﬁﬂ’WﬁéﬁﬁEAﬂﬁﬂ
FRHESE - BT SR A BT A TE SENGFRRT - BHAERTEEEN BN > bk
RZRMRIRE 4 MR FR LKA LB o AN MR A R LR AN SR < R &Ll
b BARE RS (LRESAR) 2 EASE—SHE -
RSFNBEEENEARLRAR
EH EERNREZ AN  NEARZERERE megﬁﬁﬁﬁ%H%¢%mEEﬁz
BERBREE S0 %E%  NHESRNLAAREZ RS » THALER » AHRE LRER
REARERERBA AW 2 HRHESERE » LB ERD LA - %5T 2689 keal / kg K 3069
keal / kg FiERER » SERABEAE 40 ~ 5 R50%=BEAAELE SR> c SAAR S4FH -
HERBREFMET7  BINXFATERERNESRE 3 » RESEV AR EEOE SR 40 % (No..
1ENo. 4) B AARERELFANAERRERLRE  BARARE S SLLE - BHEE
% AR EEE » £K 45 SEEERE ( 3069 keal / kg ) ZNo. 5 HARKEAE 50% (
BB 2689 keal kg ) HE - FNBBELSAGHBELR AR  BRAGARAHES AR
HEHMEAESR(PER) HEREAHSERRMREZRS - iARBRTAEN A 2 58
ENEARUARAR 6% /P BREL - ' '
=R TR AR
AR AERANEAEZERRE L%E%ﬁﬁéﬁZﬂ%ﬁﬂmﬂ9&@ﬁﬁﬁ ) A,
BIL32 % Zkﬂmmﬁm%AZRQ iﬁﬁﬁﬁﬂie’ﬁmfﬁﬁ& » RER I 10 R 4
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Table 7 Formula and composition for ‘en_ergy—proteinv test.

No

1 2 3 4 5 6
Ingredients
b . o
Fish meal 62 70 78 62 70 78
o — e .
a. - Starch - 17 17 . 17 11 11 11
Liver extract 0.5 0.5 0.5 0.5 0.5 0.5
WA , , :
Vitamins mix.® 1.5 1.5 1.5 © 1.5 1.5 1.5
HoWMPHE b
Minerals mix. 2 2 2 2 2 2
-1} '
Nacl 0.8 0.4 0 0.8 0.4 0
BEe - '
CaCO 3 .08 0.4 0 0.8 0.4- 0
X ‘ : |
Fish oil 5.8 2.9 0 12.8 9.9 7
BER o - :
Cellulose 9.6 5.3 1 8.6 4.3 0
K , ‘
Composition
caculated , _ ,
Energy® keal/y, 2687 2687 2687 3097 3097 3097
BRE . . -
'Protgn % . 403 45.5 507 403 455 50.7

=k '

C/gg;/ : 66 59 53 77 68 61

a. BAES REEHS '
b. BEFHHREH M
c. protein 2.9 "c*_"/g ' carbonh);drate 2.0 kcal/g

wmd&omﬂ@
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#8 HE-ZERHEHABRATLER(30X)

Table 8 Resultsof energy-proteintest after 30.days

. No

1 2 3 4 5 6

RIERH

Fry number 25 25 25 25 25 25
RETE

Initial weight () 11.85 10.86 12.28  11.92 11.72  11.23
RBERE

Final weight (o) 24.08 26.62 29.79  26.50 29.44  28.62
RiGRE , '
Weight gain (9) 103.2 - 145.1 142.6 122.3 151.2  154.9
BOAREE ; : ,
Feed intake (g) 298.4 368.1 388.0 340.6 400.3  362.3
GRS € . . : '

‘Feed efficiency ¢ 95y 102.5 107.0 112.8 107.0 1107  120.1
ERHBASBEN ,

Protein efficiency :

rate (PER) 2.54 2.35 2.23 2.66 2.43 2.38
EER

Survial (9 ) 100 - 100 100 100 100 100

£9 AERIARKERREHER

Table 9 Formula of soybean meal contained diet

No 7 _ 8

Ingredients

ybd

Fish meal 66 47.2 .
B | - K
Squid liver meal 4 .4

o — TR L
a - methione 0 0.4

B

Wheat flour 9 3.4

53014

Shrimp meal 10 0
Hekthe

Vitamins mix. 3 3

BAEDE

Mineals mix. 2 2

R

Fish oil 3 5

ey

Soybean meal ] 0 32
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Fig. 4 Changes of weight gain in sbybean meal contained diet test.
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% 10 K EERARBRBRATER (40X)

Table 10. Feeding result of sbybean meal contained test

after 40 days

No k
7 8

RILER '
Fry number 25 25

EoRE
Initial weight g 12.49 14 .41
- RgeE _
Final weight g 32.14 33.57
fEEE
Weight gain %. 157.3 132.9
B ARRE
Feed intake g 410.6 584.2
RS :
Feed efficiency % T 119.6 82.0
Sraney
rotein efficiency _
rate (PER) 2:56 1.82
EEE
Survial % 100 100

, PEEEA N, D2 ABEIRE  RAAZ FRAERR BR EEE RN RE AR
10% » BREREEZ » MEEEAZHEEAZ HRRMAN  AERAREERBR KTHNR
8 EEEHEARELEAAERE  FEARE T HEANE REBRBAHHZ RS > B
MARERS & - u@mﬁﬁxam&wcmmm1mﬁm %) BERKR » IREEYEZ Hi
io
R A K TR AL A :
KRR Ak B A) ﬁﬂﬁﬁ@&%ﬂﬁﬂw_ﬁxﬁ%§2ﬁﬂ s AEREN16g 2
WESE » Sl ER 1,000 & » 148 A 27 BEAARE » 9 A 17 B HARER - s BEBRCHAESTH
GHEA > WA - BRI EE R RE RS 2 Nl iR BEEEAR 2R - RTE
EE> BRI BEERAF - FHAERAERE 0% RERNR L » RERLERAR
&> REANEXY  BNASERE . ERARN2 B - CHARERBRILE (BWE) BR
B>ESZ9 A28AK » CHARKEELMRZH » Bz MR URLRE » RPAHR ' R
Fgs S LAAER o W IES B AL 460 B - TH A WML LT » % 960 B 0 BHFH 96 % ° BRCMM
m&x&zﬁﬂ,mﬁﬁaﬁeﬁﬂmmmmﬁ,mwmag,ﬁmzmm&%iﬁﬁg%&@&
» B R BB RIS i o £ EZRLERE » Sty R ERTSRER  KRHEN
KBS ME S - \
HoRRE ﬁTEﬁlEﬁﬁ%m%ﬁﬁﬁﬁﬁ’aﬁm&ﬁmﬁﬁzmﬂ(5x3x1m
) 38 o ERRBAEFAZEWAE 08 B A=/ R 9 ALAMAMK > RB2 R 15— 16 27
S REN63 g 0 FRRIBESR « REFR RIS RN - FREY R MRRE KRR - ARE
ngmﬂlza,ngmxm s KBIRIE » ﬁﬁﬁﬁﬁ %ﬁﬁ%ﬁﬁﬁ%ﬁﬁ#tﬁ& o ERIK
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Table 11 Mid-term sample of the first feeding expériment.

(no. of sample : 50 )
N THEE(g) REAR .
\\\ Mean body weight ©+ @&®B g TEipe B
\ BAHA 15 K% Feed Degree
No. . Initial 15 days later intake of fat Remark
~
£E %
Group fed with  17.4 38.56 14,328 15.33 normal
raw fish
A R B 5 BRBEE R
e . : HEHRARS
‘Group fed with 16.8 37.23 14,980 18.30 :
moist pellet 5 fish with broken
' pharyns ‘
R ARE # 6 RARBER R
Group fed with-  15.9 29.25 13,350 17.05 HEHABR&
dry pellet : 6 fish with broken
" pharynx.
THEE(HBE) ® x 1000
body weight/ (body length)3 x 1000
35
P30
[=¥
£
B ¢
® $ 25)
=
1 ! 1 1 1 1 L
27/8 1/9 6 11 16 21 28 H/A

Fig.

26

B5 2—XRBAEBLE

5 Water temperature variation in the first feed experiment.
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Fig. 6 Water temperature variation in the second feed experiment.
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Table 12 result of the second feeding experiment.

 EEAR @R EEE
FHREC(g)  BES B g XE ERE %

Mean body weight Weight Feed Feed Degree Survi-

- BARA BT gain  intake effici-  of val
No. - \ Initial Final (%) (dry) ency fat rate
EEE ’ |
Group fed with  63.94  68.19  6.65 4,675 23.82 14.78 87.3
raw fish ‘ :
R fREHE

Goup fed with 63.47 86.99 37.06 10,358.7 61.30 15.14 88.8
moist pellet
R PR

Group fed with 63.16 87.44 38.12 7,260 98.32 15.85 .98.3
dry pellet

315
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Fig. 7 Growth of fish under different feed groups in the

second feed experiment.
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