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In order to investigate the effects of phosphorus and iron levels in the diets containing
fish meal as only protein source on the growth, feed conversion, body composition and
blood characteristics of juvenile Korean rockfish, either graded monobasic potassium phosphate
(MPP) of 1% (MPP-1), 2% (MPP-2), 3% (MPP-3) and 4% (MPP-4), or Fe-citrate
(FC) of 0.022% (FC-1), 0.044% (FC-2), 0.066% (FC-3) and 0.088% (FC-4) was added
to fish meal-based diet (MMP-0 or FC-0), respectively. Duplicate groups of 40 fish weighing
7 g were fed the diets for 21 weeks.

Weight gain, feed efficiency and nutrient retention of fish fed diets with different MPP
levels were not significantly different (P)0.05). Lipid content of whole body decreased with
an increase in dietary MMP (P<0.05). No significant differences were found in the Ht, Hb,
total protein, or total glucose in serum among diets containing different MPP levels (P)0.05).
Weight gain of fish fed the FC-0, FC-1 and FC-3 diets was significantly higher than that
of FC-4 diet (P>0.05), whereas feed efficiency, nutrient retention, hematological values (Ht,
Hb, total protein, and total glucose), and whole body composition were not affected by dietary
FC levels (P)0.05). The present results revealed that phosphate or iron supplementation to
the diet containing 65% fish meal for juvenile Korean rockfish was not necessary.
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Table 1. Composition (%) of experimental diets

monobasic potassium phosphate (MPP,
KH,PO)E PIFUe® Hrlsle zAslgly,
Fe %< Fe-citrate (FC)& Feddgdoz A
7kste] Ak & P HW/MHAAE AR
oldld £ (N.AS., 1973)e P AAS
% MPPE 0, 1, 2, 3, 4% 4 MH7lslg, Fe
AH7b A¥eldE olE EFE F Fed W
AAZ ¥ FCE 0.022, 0.044, 0.066, 0.088% =
Arkstgleh ols ZF A e Xolol wWE A}
B2AL o-cellulose® Z2Zsigvt. 2+ AdA
B 988 4 £ 3 40% FRTE 7l
2Eolg] ] Avlell REF Roj2E i Ye2
Azslo] FEEIH—30C)HA AREs%
AYolQl zIET Aole A A wldA
o4 F4tE #oF FYled 2 ton FRP FZol|
TET F RolE HIY(YAR I FEAE=1 !
D2z At AgAA 254 Hel 2 A
goll AHEEE AkgzAolA P9t Fed AlA#A
% AEARE ARsle ouAs syl 4
Halol AHE3lch 100 FRP U85zl A
oAHF 7 g o XolE 40uiE|d FE3o] o7t

. Diets

Ingredients MPP-OMPP-1MPP-2MPP-3MPP-4 FC-0 FC-1 FC-2 FC-3 FC-4
White fish meal 65 65 65 65 65 65 65 65 65 65
a-potato starch 10 10 10 10 10 10 10 10 10 10
Squid liver oil 100 10 10 10 10 10 10 10 10 10
KH,PO, 0 1 2 3 4
Fe-citrate 0.022 0.044 0.066 0.088
Mineral mix! 5 5 53 5 5 54 54 54 54 54
a-~cellulose 4 3 2 1 0 5 4,978 4.956 4.934 4.912
Vitamin mix.? 4 4 4 4 4 4 4 4 4 4
Binder (CMC) 1 1 1 1 1 1 1 1 1 1

Total P(mg/100 g)°

1950 2178 2406 2633 2861

Available P(mg/100 g)* 585 802 1018 1234 1450

Total Fe (mg/100 g)* 11,6 166 21.6 266 36.6
Crude protein (%) 45.4~46.5

Crude lipid (%) 13.8~14.9

Crude ash (%) 16.2~16.7

'H-440 premix No. 5 (mineral) (N.A.S., 1973). *Halver (1957). P was deleted. ‘Fe was deleted.
’Calculated based on P and Fe contents of fish meal and mineral premix. °P availability in

the fish meal was calculated by 30%.
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Table 2. Performance of Korean rockfish fed the diets with graded levels of P for 21 weeks'

Dietary available P (mg/100 g diet)

585 802 1,018 1,234 1,450
Diets MPP-0 MPP-1 MPP-2 MPP-3 MPP-4

Initial mean weight (g) 7.0 7.0 7.0 7.0 7.0
Final mean weight (g) 43.9° 45.9° 42.9¢ 44.0° 39.8°
Weight gain (%) 5278 556° 513° 529° 469*
Feed efficiency (%) 106.1¢ 114.6° 116.5° 110.6* 138.5°
Daily feeding rate (%) 0.994* 0.942¢ 0.909* 0.964° 0.784°
Protein retention (%) 36.2° 39.0° 38.2¢ 39.2¢ 46.3°
Lipid retention (%) 98.3° 103.1° 103.9¢ 98.7° 117.2°

'Values (mean) in the same row not sharing a common superscript are significantly different (P<0.05).

Table 3. Proximate composition (%) of whole body of Korean rockfish fed the diets with graded levels

of P for 21 weeks'

Dietary available P (mg/100 g diet)

585 802 1,018 1,234 1,450

Diets MPP-0 MPP-1 MPP-2 MPP-3 MPP-4
Moisture 68.7° 69.1¢ 68.6" 68.5* 69.3*
Crude protein 16.2* 16.2° 16.1* 16.5% 15.8*
Crude lipid 11.0° 10.8% 10.9% 10.7° 10.4°
Crude ash 4.0° 4.0* 4.3° 4.1° 4.6°

"Walues (mean) in the same row not sharing a common superscript are significantly different (P<0.05).
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Table 4. Performance of Korean rockfish fed the diets with graded levels of Fe for 21 weeks'

Dietary total Fe (mg/100 g diet)

11.6 21.6 26.6 36.6

Diets FC-0 FC-1 FC-2 FC-3 FC-4
Initial mean weight (g) 7.0 7.0 7.0 7.0
Final mean weight (g) 42,15 45.1¢ 40.9* 43.0" 37.8°
Weight gain (%) 500.3% 543.8¢ 485.0°° 514.8™ 440.6*
Feed efficiency (%) 107.4¢ 107.6° 106.2° 109.6° 106.3*
Daily feeding rate (%) 0.963° 0.998° 0.977° 0.971° 0.955*
Protein retention (%) 35.5¢ 35.7¢ 35.9° 34.3¢ 36.2°
Lipid retention (%) 92.4¢ 92.5° 99.7° 104.9° 88.6°

Walues (mean) in the same row not sharing a common superscript are significantly different (P<0.05).

Table 5. Proximate composition (%) of whole body of Korean rockfish fed the diets with graded levels

of Fe for 21 weeks'

Dietary total Fe (mg/100 g diet)

11.6 21.6 26.6 36.6

Diets FC-0 FC-1 FC-2 FC-3 FC-4

Moisture 69.2° 69.9% 69.0° 69.5° 69.7°
Crude protein 16.1° 15.9* 16.1° 15.2¢ 16.0°
Crude lipid 10.5* 10.9* 11.3* 11.3* 9.5°
Crude ash 4.7° 4.1* 4.4° 4.0* 4.3°

'Values (mean) in the same row not sharing a common superscript are significantly different (P<0.05).
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