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ABSTRACT

In order to substitute soybean meal for fish meal, the protein requirement of fleshy
shrimp was examined and then the effect of soybean meal supplemented with cuttlefish oil
was studied.

Different contents of protein in prepared diet had significant effects on the survival rate
and growth of fleshy shrimp (P<0.05). With regard to protein content ranging from 25%
to 50%, 40% protein showed the best survival rate and fastest growth. The percent survival
rates of fleshy shrimp fed diets containing protein levels of 25, 30, 35, 40, 45 and 50 (%)
were 7407, 82.0% 910°, 97.0°, 930® and 88.0%% (P<0.05). The optimum protein
requirements for postlarvae (13~84mg) and juvenile (0.9~819) were calculated by the
broken line method as 404% and 39.9%.

When soybean meal was substituted (up to 76%) for fish meal in the prepared diet,
the performance gradually suffered with the increase of soybean meal content, but when
cuttlefish oil was added to soybean meal, survival rates were improved with 2.5% cuttlefish
oil supplement.
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ARSI Yok NS Fo] WAL Humpyo s B ) ofrjoldl A 478670 &, hEIX 87,789 F, MK
oA 8121 &, FtENA 5400 E, HolA 200 B2 £9=2 AAEAYL, ofrlote HA Bake 825
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gl Alg Jhdd) O¥ AT F2 BEE M$Q Penaeus monodonT DBHE P
vannameid] st 22 2319 vt Qo). P monodonS Tl A 8 722 Bages and Sloane (1981)-2
45%, Alava and Lim (1983) 40%, Bautista (1986) 40~50%, £ - % (1987) 44.32%, Piedad-Pascual
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1. EEEXE

HHo gud e Far) sl R APeAME @A FFo] 25 30, 35, 40, 45, 50% HA
AZ& moist pellete2 AAZFP o, I A& Table 13 Zoh

AZ 0999 st Mol 7 AF 7Izhe 19909 8¢9 22 4FE 1990 1149 1U7HA 66 Y
o, o] We] A& F&& 229+227C, AHg YEE 50ut/FE oY, AR FFE 309/94/7
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22 319tk ¥ 2<% (L:D=11~12:12~13)< o] &34t

AZ 13mgd Z 48 71302 19913 69 1 YREH 1991 d 6 Y 30 L7HA 30 Y7ko|H, o] we]
ABS T2 207+08TO1, AHS WEE 500 vlEl/aRoln, Al FEL 59/9/4%2 Yok
4o ARE (L:D=15:9)% o]&3tgdch

Table 1. The composition of experimental diets for protein requirement of fleshy shrimp

(Unit: %)
Diets
Ingredient 1 2 3 4 5 6 ™
Fish meal 14.0 24.0 34.0 440 54.0 64.0
Wheat flour 62.0 52.0 420 32.0 22.0 12.0
Soy bean meal 5.0 5.0 5.0 5.0 5.0 5.0
Whey powder 40 4.0 4.0 4.0 4.0 40
Squid by-products 5.0 5.0 5.0 5.0 5.0 5.0
Corn gluten meal 3.0 3.0 3.0 3.0 30 3.0
Methionine 1.0 1.0 1.0 1.0 1.0 1.0
Lysine 1.0 1.0 1.0 1.0 1.0 1.0
Sodium chloride 1.0 10 1.0 1.0 1.0 1.0
Vitamin premix 1.0 1.0 1.0 10 1.0 1.0
Mineral premix 3.0 3.0 3.0 3.0 3.0 3.0
Crude protein 24.7 295 34.6 39.8 45.0 50.1 56.8
Crude fat 3.1 4.0 4.9 5.8 6.7 7.6 7.0

* Commercial feed (Nippai Brand Shrimp feed, Japan) :ingredients are unknown

2. XGHo| ojst ERERAH
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500 Fkelol, ALR FE2 79/d/FE2 ST W BAY (LID=14110)& °]&3tAch

Table 2. The composition of experimental diets for the utilization of soybean meal as a protein
source for fleshy shrimp

(Unit: %)
Diets

Ingredient 1 2 3 4 5 6

Fish meal 48.0 370 27.0 17.0 7.0 0.0
Wheat flour 330 27.8 216 154 9.2 5.0
Soy bean meal 0.0 16.2 324 48.6 64.8 76.0
Whey powder 4.0 40 4.0 4.0 40 40
Squid by-products 5.0 5.0 5.0 5.0 5.0 5.0
Corn gluten meal 30 3.0 3.0 3.0 3.0 3.0
Methionine 1.0 1.0 1.0 1.0 1.0 1.0
Lysine 1.0 1.0 1.0 1.0 1.0 1.0
Sodium chloride 1.0 1.0 1.0 1.0 1.0 1.0
Vitamin premix 1.0 1.0 1.0 1.0 1.0 1.0
Mineral premix 3.0 3.0 3.0 3.0 3.0 3.0
Crude protein 40.2 39.8 39.9 40.0 40.2 402
Crude fat 6.2 5.2 4.2 33 24 18

3. Ighhle ¥ #EHOMT

AE FFA dste] BRSF Aol 4L Gas chromatograph (Model 8700, Perkin Elmer
LTD)S ol &3AxL, AW & ¢ FAAE Folch ef al.(1957)H o2 AlgYsgct ZE AL 2
PHET R AAISYL, whETe] HEE AAst, el #% ZIE one-way analysis of varience
(Nie et al. 1975), HE&L Daniel (1987) WO 2 95% 2] FA A HEMBEES Tt

= R

1. Rige] ERERKERE

W A% 132+210m, FT AF 134102n99] X3S thdor wild g 7%e 14 AY
A7, G A o] 40% <2 BE, WELE0) 69.6%, B AAFo] 27cem, BT A|Fo| 839mgo 2 6/
AE7F M £& 2FHE JeERIUY 2 ggo) i E 3k 35%, 45% SolYon, vl ek
25% A YELo] 198%, Hit o] 20cm, HF AFo] 380mge 2 714 Az ARE Y
WAk 0|2 AR APL 4Y FEA FRUY BEBE dAdAs SYste gRAsg
40% APFNA 2920 g/tank o2 71 Etth @A ko] 40% 74 R A o] Zi1E
2 x)3le] &L AAo] FoFHel BAE Holu, 40% ol E Wl ko] =L L2
AEgo) ZAde o] FHIHUY (Table 3). ) '
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Table 3. Growth, survival rates and total biomass of fleshy shrimp fed diets containing various
levels of protein under natural light for 30 days (initial total length and body weight, 13.2
+1.0mm, 13.4+ 0.2 mg)

Diets Final growth Survival Total

protein Total length Body weight biomass

content (%) meanz S. D. (cm) meant S. D. (mg) rate (%) (g/tank)
25 2.0+ 0.3 380+ 1.3 19.8¢ 3.76
30 2.1%0.3¢ 516+ 14° 40.8° 10.53¢
35 26+ 0.3° 7241 15° 42.0% 15.20°
40 27104 839+ 1.6 69.6* 29.20°
45 22+ 04° 470+ 14° 53.4° 12.55¢
50 2.1+ 0.3« 489+ 14° 312 7.63°

Values not sharing a common superscript letter in vertical columns are significantly, different at
P<0.05.

S, W A 57cm, AT AF 099 Wl oA g ddoz 24 HPL AN A
1A 48 st go] Tl d o] 40% 7HAE A o] 2718 2 AE LT AR 27}
Btod, DA FFe] 40% oM, &Ll 97.0%, BT WAl 103cem, HF AFo] 81902 7
FTUL, A S FFo] 45% o) Fo T EolFd wit AR AFe Astd. T 3
Fol 25% AN YEELE 740%, A3 7.7em, 57902 7HF AR = A 284 $2ul
fARES 22 3¢ 9d &3 40% M 330 9/tank2 7+ Ekot, 35~50%74A = =}
oo FEML YUTh I, FA AN F2 o) gste BWd FL57% 2 ZAY Y Nippai ¥ E
APRE HERTE BlEY 2F AELL 920%, AL 101cm, 75902 B Ao A Azs 9w
i 40% 9} 35% H¥T AARY FAFoE FEHALS Aoy, ti Az ARE By
(Table 4).

Table 4. Growth, survival rates and total biomass of fleshy shrimp fed diets containing various
levels of protein under natural light for 66 days (initial total length and body weight, 5.7+
0.5cm, 0.9+0.19)

Diets Final growth Survival Total

protein Total length Body weight biomass

content (%) mean+ S. D. (cm) meant S. D.(9) rate (%) (g/tank)
25 7.7+ 0.7 57+1.2° 74.0° 180°
30 82+0.7° 59+ 1.3 82.0¢ 195°
35 10.1+0.7° 79+ 15 91.0° 300°
40 10.3+ 0.9 81+ 15 97.0¢ 330°
45 10.3+ 0.9° 8.0+ 16 93.0® 315°
50 10.0x 0.8 7.9+ 15 88.0™ 285
57 10.1+ 1.0° 75t 1.7° 92.0° 285

Values not sharing a common superscript letter in vertical columns are significantly, different at
P<0.05.
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Fig. 1. Brokenline model of survival rates to protein content of the diets in postlarvae (A) and
juvenile (B) of fleshy shrimp.
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Y, 9 FFo] thE ol FFEAAUE | 3l xste] AU FHE AL mg/g dry
weight2 A 23 = dild 25% APTolA 1151mg/g0.2 714 ¥4I, 35% AT A 548
mg/9o 2 7H& @dth. 18, polyunsaturates ©¥ 2 gk 25% AFPT)A 342mg/go.2
=R, 50% AP TIME 142mg/ge 2 g wsioh EPA @& 25% AT oNA 0.25mg/90. 8
7HE =%, 50% AETOlA 0.09mg/go 2 7HF wgit) o)sio] vl A ke wa] FFE X
o] AP 2L AFolv AELY ARE HHT £ v AT AFL HolXe gt}
(Table 5).

Table 5. Fatty acid composition of fleshy shrimp fed diets containing various levels of protein
(Unit : mg/g dry weight)
Protein content (%)

Fatty acid 25 30 35 40 45 50
14:0 - 0.04 - 0.04 - 0.03
16:0 2.58 1.93 1.29 1.58 181 147
18:0 125 0.83 0.55 0.60 0.77 0.61
20:0 0.10 0.12 0.07 0.05 0.06 0.05
22:0 - 0.04 ~ - - -
24:0 0.24 - - 0.08 - 0.09

Saturates 417 2.96 1.91 2.35 2.64 2.25
14:1 w—5 - - - - - 0.02
16:1 ®—7 0.22 0.16 0.11 0.12 0.14 0.13
18:1 o—7+®—9 1.90 1.52 0.97 1.66 149 114
201 ©o—9+w—11 0.29 0.39 0.14 0.19 0.24 0.16
22:1 o—-9+w—11 151 1.34 0.76 0.94 118 0.87
24:1 w—9 - - - 0.04 0.10 -

Monounsaturates 3.92 341 1.98 2.95 3.15 2.32
18:2 w—6 1.89 1.78 1.05 2.16 1.49 0.96
18:3 w—3+mw—6 0.82 0.20 0.11 0.17 0.17 0.11
20.2 0.19 0.29 0.07 0.14 0.11 0.07
20:3 ©—86 - - - - - -
20.4 ®w—3+w—6 0.27 0.27 0.13 0.16 0.33; .. 0.16
20:3 ®—6 - 0.05 - - 0.59 0.03
20.5 o—3 0.25 0.15 0.23 0.11 0.11 0.09
22:6 ®—3 - - - — - -

Polyunsaturates 342 2.74 1.59 274 2.80 142

Total fatty acid 1151 9.11 5.48 8.04 8.59 5.99

Others 3.09 2.99 1.72 2.16 2.61 211
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2. XEH0l| 2|5t EEERAE

Wt 584 Holg IR BNANOE o2 ol§3n Utk G FH ¥ g o
AT+ Qe KTHE o437, AW AEE ALT & AL Aoz Bust ¥ Adg A

st e, 21 A3 Table 6 3 2t

HE A% 1322 10m (AF 1541 02m9)9) AHE 47 AT A2 GE AFHIES ARE A
& A7 YELL 300%~758% 2 2A Aot YAtk @A FF T KT FHFol word
2 Yrge padte Aol FASAT AF) AT AEEH 22 Aol A FF
Bz ume) 2, KFHol AMEA & APToIM HEE 758%, BE WA 37cn, B AF
1753m92. 2 7H¢ $& 278 Uehon, I el A ARFT AEH Fel 162%F A=
ATt AEE 698%, BF AR 32cm, FF AF 1210mge 2 UEtth KEHol ALge] A
gl M 760% 2 AAse ARTFIF AEL 300%, BT A% 29cm, BT AT 853m90.2 HAE
Uehglen, 37 A% 2 AE8L XTHE AR 42 4879 50% o8 FEoIUTh 4E
84 Z AAZS BY, 2T ATH 0% APTolA 6644 9/tank>2 HIHT, 76% <} H
77l M 1280 g/tank S 2 A& S 2 AR A FUAF APl KM Tl e ATS
BY, 2§ AF7eit 5% FE9] FH Aol ekt

Table 6. Comparison of the dietary values of soybean meal for fleshy shrimp postlarvae under
natural light for 47 days (initial total length and body weight, 13.2+ 0.0 mm, 154+ 0.2 mg)

Soybean Final growth Survival Total
meal Total length Body weight biomass
content (%) mean* S. D. (cm) meanz S. D. (mg) rate (%) (g/tank)

0.0 ) 3.7£ 0.6 1753+ 11.4° 75.8 66.44°

16.2 32+£06° 121.0+ 11.4° 69.8" 4223

324 3.1+ 04° 1054% 12.7° 55.8™ 2941°

48.6 3.0+ 05° 95.3+ 13.2° 47.6™ 22.68°

64.8 3.1+ 04" 90.4% 12.2% 37.0% 16.72°

: 76.0 29+ 05° 85.3+ 10.3° 30.0°¢ 12.80

Values not sharing a common superscript letter in vertical columns are significantly, different at
P<0.05.

As BUAds kTR ARRE e st @S AEdE £4% ZFe Table 7%
Zoh AALS mg/g dry weight® EA S ZHE B, F Awake A 823mg/g (KEM TF 64.8
%)olA AT 1257 ng/g (KTH &% 486%)714 S, polyunsaturates® 3.01~4.99my/g2.2 F
Aubatet 2o Aol Atk ATHS 71 Bol Fa¥ BT (76%)€ thE APl vlst 23}
AL 352mg/g0 2 7HE EkO U polyunsaturatestE 3.61mg/go 2 wigkeh ojgh@E AEAt =
ol BM A7) dhste] A&y 439 Ane X TS o B £ A
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Table 7. Fatty acid composition of fleshy shrimp fed diets containing various levels of soybean meal
as a protein source
(Unit: mg/g dry weight)
Soybean meal content (%)

Fatty acid 0.0 16.2 324 48.6 64.8 76.0
14:0 - 0.06 0.04 0.04 0.03 0.05
16:0 1.97 213 1.63 1.99 145 2.20
18:0 0.75 0.82 0.63 0.79 0.60 0.92
20:0 0.25 0.09 0.07 0.10 0.06 0.30
22:0 - 0.03 0.03 0.05 0.07 -
24:0 - 0.15 0.09 0.26 0.11 0.05

Saturates 2.97 3.28 249 3.23 232 3.52
14:1 o—5 - 0.03 0.02 - - -
16:1 o—7 0.15 0.19 0.14 0.15 0.10 0.19
181 ®—7+®—9 2.15 2.67 2.06 2.04 1.56 191
2001 o—9+w—11 0.21 0.23 0.18 0.98 0.25 0.28
22:1 w-9+0-11 1.29 0.09 121 1.20 0.94 1.26
2411 ®—9 - 0.05 0.06 - 0.05 0.24

Monounsaturates 3.80 3.26 3.67 437 2.90 3.88
18:2 w—6 3.09 392 3.05 3.17 2.22 2.51
18:3 w—3+m—6 0.30 0.32 0.25 0.28 0.17 0.24
20:2 0.29 0.25 0.19 0.16 0.13 0.22
20:3 w—6 - - - - - 0.42
2004 o—3+w—6 0.24 0.30 0.18 1.20 0.37 -
20:3 w—6 - 0.04 0.03 0.04 0.02 0.06
20:5 w—3 - 0.16 0.11 0.12 0.10 0.16
226 ®—3 - — - - - -

Polyunsaturates 3.92 4.99 381 497 3.01 3.61

Total fatty acid 10.69 11.53 9.97 1257 823 11.01

Others 2.01 4.77 2,63 2.93 1.97 3.29

12 439 23} ATHS i ddoz A A9, ATHEE 1622 F=A Wil Y2de
iz} vlaste] o7t QIRoU, ATHMER 162% 5 WS FL o), AZE YzFRG A
Z3Ach e 23 AYoMe KEHY REBRE 8 A7) g8t 240148 & ATH
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o] 25% 9% 50% 5 F7iste ZAREHAch 1 Z3= Table 8 7 2.

Table 8. Comparison of the dietary values of various levels of soybean meal supplemented with
cuttlefish oil for fleshy shrimp under natural light for 33 days (initial total length and body
weight, 2.0+ 0.1 cm, 21.2+ 14 mg)

Cuttlefish Soybean Final growth Survival Total
oil meal biomass
content content Total length Body weight rate (%) (g/tank)

(%) (%) meant S. D.(cm)  meant S. D.(mg)

2.5 16.2 3.6 06° 1854+ 14.9° 87.0° 80.5°

324 3.6+ 05" 155.3+ 12.2° 86.8 66.5°

48.6 3.4+ (.3 1309+ 13.1° 80.2* 52.5°

64.8 3.2+ 0.3k 1203+ 11.2f 78.7% 49.0°

76.0 324 0.4k 120.1% 11.2* 78.5% 455°

5.0 16.2 3.5% 0.4 165.3+ 10.3° 81.3" 66.5°

324 35+ 0.3 155.5+ 11.9° 78.3* 59.5°

486 3.3t 0.2« 140.1+ 12.3¢ 77.8° 56.0°

64.8 3.3+ 0.4°% 125.4+ 11.9% 72.7° 45.5°

76.0 3.0+ 0.3 110.3+ 13.9¢ 715° 38.5°

Values not sharing a common superscript letter in vertical columns are significantly, different at
P<0.05.

o} Aol ATFHEE 2AHE 25% FUHE APTF7L 50% FUMFRG AEESFH 4R
BEA A =& AFL JERIAT 25% 9 LAHE RS W A AETY EHe KE
fo] kol B £2 AEZN} AFo] FAde ATS Yehldth 28y, AEET B, A
AT} 785~87.0% 2 B} 1, ATH FFE ojT FYFHA Aol BolA &t &, 50
%ol $AG HITAMNE kThe] Fake] o Be £2 HELTH AP HHe A¥S
Ve AT, 2 2ol AR 9ok, B3], AELAME FoHA Holrt AUTh E, KTH FFES
ZNAEE A Fo) Baste B AEEY A Utk 23, 25% HUEe] 35 162
~324% ATl MAF AHE 486~760% S AFET EUI, 1 Zolv FAZL F940]
AT

9Ao]42 HrEHA] ¥ AFSE AY A} (Table 6)NME AT FFo] & 75 AE&E&H
Ao golAHel £Fo8 FAF PASATE LANRE Hrlste] A¥F AT (Table d)AA=
KT ko] 760% Q) ASLdE AELo] 785% (25% AR HD, 715% (5.0% Ao
ANZ 162% 9 KEHS A71e 28T 870% (25% 2Ao# H/D), 813% (5.0% Aol
H7h & 2 Aol AUTh

5 9 Ao)GE AV KT ALRE FTFE AT Uiste] A FEF ARS E4 e
Table 9 9} 2t}
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Table 9. Fatty acid composition of fleshy shrimp fed diets containing soybean meal supplemented
with cuttlefish oil
(Unit: mg/g dry weight)
Soybean meal content (%)

Fatty acid 162 324 486 648 760 162 324 486 648 760
25% cuttlefish oil 50% cuttlefish oil
14:0 008 007 004 — 0.03 - - 005 0.04 -
16:0 339 305 167 187 075 140 109 207 168 169
18:0 139 119 055 009 029 058 039 080 069 0.63
20:0 039 016 007 — - 007 005 006 0.04 -
22:0 015 - - 011 -— 012 006 0.05 0.12 -
24:0 015 -— 028 130 -— 023 — - - -
Saturates 555 447 261 337 107 240 159 303 257 232
14:1 ©—5 - - - 005 — - - - - -
16:1 ®—7 026 025 013 017 007 011 013 023 018 015
18:1 ®—7+®—9 308 307 18 076 076 170 165 18 152 173
20:1 o—9+w—11 033 038 016 008 007 013 025 018 008 0.17
221 ®—9+o0—11 189 202 101 006 042 080 068 092 095 079
24°1 ®—9 - - 016 306 — - - - 0.15 -
Monounsaturates 556 572 335 418 132 274 271 319 288 284
18:2 w—6 425 447 286 050 117 189 194 284 213 262
18:3 ®—3+w—6 039 043 027 021 011 016 016 027 019 036
20:2 017 021 013 012 005 008 009 014 014 -
20:3 o—6 - - - - - - - - - -
20:4 ®—3+0—6 032 033 022 019 006 015 020 048 023 020
20:3 @—6 - - - 053 — 0.27 - - 010 0.37
20:5 ®—3 027 021 009 003 -— 008 008 009 009 013
22:6 @—3 — — - 107 - 047 - - — -
Polyunsaturates 540 565 357 265 139 310 247 382 288 368
Total fatty acid 1651 1584 953 1020 3.78 824 677 1004 833 884
Others 749 586 237 850 062 116 083 216 167 176

A uAH-S mg/g dry weight® A AFE HY, 25% QAHE H7e A9 & 2L 378
(KEH 76.0%)~1651 (K2 16.2% ) mg/g, polyunsaturatess 1.39 (KE¥ 76.0% ) ~5.65 CKEH
324%) mg/g7tA AL, 50% LAARE FAT BAE F AR 6.77 (KTH 324%)~10.04 (KTH
48.6% ) mg/g, polyunsaturates= 2.47 (A1 324 % )~3.10 CKEH 16.2% ) mg/ge = Wt gct =
APoz 25%2 AFE HNF Aol 50% LAAFE HF ABT F AW 2
polyunsaturates®] ¥3o] F3tch Zeju, ATH FF BGE LAF Hrbd o ik A9
g AFgE e ggi
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Penaeus NS5 A g7kl g d7F et F$E B, Liang and Ji (1986) € A&
0.14~099¢! thshe @A 3eF 404~428%2] ALE, A F 0.89~2.86 9% thdl= &l A e 485
%, AF 1.7~10859% W3te oA 3tk 428% 9 AL5oA Aol M FEvin Btk
%, 2RAME o 40~45%, FFL oF 45~48% 2 @A g FHFE B g glo] wiste] dE
sFge BALN e BS 55 B AS 622t w¥ria vt (Main and Fulks 19
90).

B dAFoMe 1, 23 48 29 FRA Ut Alse 9l ol 3B5~45%% BE, F2
A3 HEL 7T £ QL Aoe Ao A T vl kel 40% A A, HEY HAFH A
& FAY ¢ US Ao g A M, X5 RN Tl 13~84 mg A= 404 %, 0.9~8.1
ME 399%7F FHold AHE B ) A% dAo wel 9 a7FLe oF £ U, A}
A7 A g 9l #§FE ga7se FoE gddrh

%3k, Nippaiite] #13 Als= @94 o] 57% Al ole BN¢+&
kel Algols e olde dNA FFo 2 HAAAJI AaE AdET
2 ALY A, ¥R FFe o g F AT Aoz Ve

W3 AL e AdS mpdA ATHBeE tAlstA-S e didt 43 XolE dotR
a7 dARoZ AABE AT 3L 0~760% 74 TR sl 3} (132 mm, 154 mg) ol
238 27 ATHe) TS EAFE HFo] Tistgou, AELNME 162% A=Y AT
Abgstedx gz Tl HEle] & Aozt et

S8, CANRS AHvlslA & K 3ol mE A8t HEEH F A Fo| WS (Table
6)S AX oz AN, 4EE (VY ATH FF X9 #AE Y=—0619X+77.220 (r=0.997),
T, & AAZ (V) ATH T XA B Y=—18.684X+1647.182 (r=0.952) 2 vIEIRITH &,
=98 KTH FFo LTS 25% 9 50% S H7ME 9 (Table 8) ATMEE @& 4EL9
FAE 4z Y=—0.167X+90.198 (r=0.935) 2} Y=-0.166X+84.200 (r=0972) ¥, AA Fe] 4%
= Y=—0017X+247 (r=0966)9 Y= —0.013X+2.142 (r=0985) & JEIT. o]E9 4F A=
¢ Exch

Table 6 & A@NA 25% 9] LAJHE A ISR 7HA3HA Y=—0.167X+90.1989] HH4&
Nzoz Zt XxTHTE (XS NYshs ATHEH 0, 16.2, 324, 486, 64.8, 76.0% A1) HEEL
Z+zF 90.2, 875, 84.8, 82.1, 794, 775% 2 FAE + Yt} LY, Table 69 HA S YS&S KE
HEE 0% 94 758% 2 UEhdul Slo] AXMAozRE 3T o84 AH(902%)%= A
ti=ch WA Table 62 AEL AAFe AHAE 25%9 2ANRE Uizttt 7138 A
20 &g ANE 7|Foz RANAY F, AFTHTF 0%2Y F+e AR WEE 758%,
ATHEE 162% Y BSE ATHTE 0%9 162% 2 o|&3] AFEE H& 0970 (87.5/90.2)=
AR g 758% ] AL o ATHTF 162% 0142 AF &L 735% 2 BAE F Utk o]}
v o2 ofsl 2] 132mm (154 mg) 2] 7A-$ KTH Al 25% 9 LARE SIS BS
NEg7 A FE Table 103 2ol ALE F 3k

A

(e}
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KUz (Penacus chinensis) 2] BHEEREY BHERECZA ATHY FH

Table 10. Comparison of survival rates and total biomass of fleshy shrimp postlarvae fed on
different contents of soybean meal (initial total length and body weight, 13.2+ 1.0 mn, 15.4

+0.2mg)
Soybean Survival rate (%) Total biomass (g/tank)
meal
content (%) 1 2 3 1 2 3
0.0 75.8 90.2 75.8 66.44* 86.52 66.44
16.2 69.8® 875 73.5 4223 76.88 59.03
324 55.8 84.8 713 29.41° 67.24 51.64
48.6 47.6¢ 82.1 69.0 22.68° 57.60 44.23
64.8 37.0% 794 66.7 16.72¢ 47.96 36.83
76.0 30.0¢ 77.5 65.1 12.80f 41.30 31.71

1 real culture data without cuttlefish oil

2 estimated data using the equation Y= —0.167X+90.198

3'recalculated data with the ratio of the estimated data between the successive soybean meal
contents

Different superscripts indicate significance (P<0.05).

ARE F@Ho B o, oAolf A7t Zre da 4P dAlo) atet ol

Atk thate] AV} e ALE & ALEOE AR Hrt AHI) thi Woj
Qo 240148 FrlstaA FHNIA ge AeuRd 4Ee R 43 A

JNZ % 3lE oz werEd,

213 9] @J,].oﬂ/q gzlo]_rr_,] ;<47}o1] wE AlE 9 x]uny 2R3} o0&

l_E_IZ‘.

Holz AHE vls

E 50%°) 2YOIFE BAE Ao| 2548 H7KE AnT Ashel AE Lo}
S bl A3l Be AYe) 1 ausi uy 2ag Adoe ik

ojopd A L2 *‘?‘ﬂsﬂ Aol M= EH‘} AR 7 KEHEES 324%, A
KEHE 4 25% A7t 4% KT <3 d9d dAs o 40%71A 7} g4 Us HeE
gAekdco

® B

Kigel ZREERES N AEC Al 94 ABHMeE dAsta o7l eAolfe
H7be Holo g 4 Ay oS3 Lo

g ALEE Hol2 FFE W i ks
oA JH =2 AELE WE A4S BYn
ALEE dgtel TS A=ee A4 740 82.0, 91.0, 97.0, 93.0, 88.0%
Rt 9 E S 13~84mgd O3t X8k 404 %, 0.9~819g WEke
Atk

25~50% 2 AEs Az vy ek 40%
, & A &gk 25 30, 35, 40, 45, 50% ¢ v E

ol At} e
399% 2 A5
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ALEE Gl ALS o gl ATHeE qAE dole KEH 3
3 Ao}, KEMTFo] Bold 5 Y874 Ao E3sle B3
g K&

S 0.0~760% 2 A
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