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Nutrients and Energy Digestibilities of Various Feedstuffs Fed to
Israeli Strain of Growing Common Carp (Cyprinus carpio)

Jeong-Dae Kim, Kwang-Seok Kim, Seung-Bok Lee, Kwan-Sik Jeong*

Fish Nutrition Research Lab., Kangwon National University, Chuncheon 220-701
*Dept. of Aquaculture, Yosu National Fisheries University

This study was conducted with Israeli strain of common carp to determine apparent protein,
lipid and gross energy digestibility coefficients and apparent calcium and phosphorus availabili-
ties of the following feedstuffs . steam-dried white fish meal (WFM-S), flame-dried white
fish meal (WFM-F), brown fish meal (BFM), soybean meal (SBM), corn gluten meal
(CGM), sesame meal (SSM), wheat flour (WFL), brewer’s yeast (BY) and monocalcium
phosphate (MCP). Test diets consisting of a 70 : 30 mixture of reference diet to test
ingredient were utilized with chromic oxide as an external indicator. Fecal collection was
made during 10 days before the end of feeding trial lasted for 27 days. The best weight
gain and feed utilization were found in fish fed MCP containing test diet. Protein digestibility
was high for most ingredients, ranging from 81.2% for BY to 91.9% for SBM, with the
exception of SSM which was 77.6%. Lipid digestibility coefficients ranged 74% for CGM
to 85.8% for two kinds of white fish meal. Digestible energy coefficients were generally
high for fish meals, ranging from 77.4% for WFM-S to 81.3% for WFM-F, whereas those
for plant feedstuffs were significantly (P<0.05) lower, from 64.5% for CGM to 70.6%
for BY. Phosphorus availability from fish meals was variable with a low of 6.6% for WFM-
F and a high of 13.6% for WFM-S. Phosphorus availability from SBM and BY was 7.3%
and 57.2%, respectively. Calcium and phosphorus availabilities from MCP were 84.6% and
80.6%, respectively. These results provide more precise information concerning nutrients
and energy utilization of Israeli strain of common carp and will allow ingredient substitutions
in practical diet formulations based on levels of availabile protein and phosphorus.

Key words . Israeli strain of common carp, Feedstuffs, Nutrient digestibility, Phosphorus
availability
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Table 1. Chemical composition (g or kJ/100g) of ingredients for digestibility

Ingredient Moisture Crud‘e Crude Crude Ca P Gross
protein fat ash energy
WFM-S§! 8.01 63.76 5.57 18.13 6.40 3.01 1814.7
WFM-F? 3.28 67.85 5.40 19.18 6.47 3.22 1896.4
BFM*® 7.42 67.39 6.58 14.55 4.27 2.35 1921.6
SBM* 10.64 44.13 1.51 5.50 1.24 0.69 1755.1
CGM* 11.44 65.18 1.23 1.26 0.91 0.46 1987.6
SSM* 2.21 49.64 9.58 10.51 2.99 1.46 2062.5
WFL’ 12.90 16.60 1.90 1.26 0.81 0.37 1635.2
BY?® 8.55 39.59 0.56 5.64 0.82 1.18 1762.3
MCP® 3.36 - - 79.70 18.47 21.82 -

'WFM-S =steam-dried white fish meal, Comnell Broth. Co., USA(ship factory).
"WFM-F=flame-dried white fish meal, Dong Won Industries Co., Korea.

‘BFM=brown fish meal, San Antonio, Peru.

*SBM =soybean meal, Cheil Foods & Chemical Inc., Korea.
*CGM=corn gluten meal, Dong Bang Corporation, Korea.

*SSM =sesame meal, Ottogi Foods Co., Korea.

"WFL=wheat flour, Cheil Foods & Chemicals Inc., Korea.
8BY =brewer’s yeast, JINRO Coors Brewing Co., Korea.
*MCP=monocalcium phosphate, BASF, Germany.
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Table 2. Chemical composition(g or kJ/100g DM) of the experimental diets composed of 70% reference

diet and 30% test ingredient!

Diet Crude protein Crude fat Crude ash Ca P Gross energy
Reference 43.31 7.78 3.93 1.30 0.56 2303.03
WFM-S 49.41 8.47 8.42 3.28 1.46 2170.36
WFM-F 50.67 8.76 8.26 3.08 1.30 2247.36
BFM 49.75 9.08 6.86 2.80 1.17 2170.32
SBM 44.30 8.15 4.47 1.55 0.65 2133.02
CGM 49.72 6.82 3.19 1.01 0.46 2165.32
SSM 45.36 9.77 5.35 2.03 0.84 2150.46
WFL 36.28 5.17 3.03 1.40 0.54 2030.26
BY 42.26 8.09 4.59 1.48 0.76 2191.53
MCP 42.30 9.29 5.97 1.79 1.00 2299.11

'Refer to Table 1.
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Table 3. Weight gain and feed utilization of carp fed the experimental diets’

. Initial wt. Wt. gain Feed intake 2 3
Diet g/fish g/fish g/fish FCR PER
Reference 55.2+0.10 42,1+ 0.20° 53.910.29¢ 1.28+ 0.01° 1.72+ 0.02°
WFM-S 55.2+0.07 51.8+ 1.27% 54.9+0.28° 1.06+ 0.03° 1.79+ 0.06*
WEM-F 55.2+0.04 50.1+ 0.46° 54.8+ 0.28% 1.09+ 0.02¢ 1.70+ 0.03
BFM 552.£0.17 53.9£0.03% 55.8+0.38" 1.04+ 0.01% 1.83+ 0.01°¢
SBM 55.1+0.07 38.84 0.49% 54.1+£0.19*¢  1.39+0.02° 1.54+ 0.02%
CGM 55.1+0.07 449+ (.28 53.2+0.87% 1.18+ 0.03¢ 1.60+ 0.04°
SSM 55.0+£0.17 36.2+ 0.57%" 52.84 0.19 1.46+ 0.03" 1.42+ 0.03%
WFL 55.1+0.12 33.5+0.32" 52.1+ 0.09 1.56+ 0.02° 1.66+ 0.02°
BY 55.2+0.02 46.7+ 2.72¢ 52.7+0.28 1.13+ 0.06% 1.96+ 0.11°
MCP 5§5.2+ 0.08 55.7+0.78° 53.9+ 0.29¢ 0.97+ 0.028 2.30+ 0.05°

'Refer to Table 2.

’Feed conversion ratio=feed intake, DM/wet weight gain.
*Protein efficiency ratio=wet weight gain/protein intake.
sbedefValues(means+ SE of two replicates) in the same column not sharing a common superscript

letter are significantly different(P<0.05).

Table 4. Fecal composition of fish fed the experimental diets

Diet

Fecal composition (g or kJ/100g DM)

Crude protein  Crude fat Crude ash Ca P Gross energy
Reference 11.06 1.44 4.89 1.90 0.75 1543.73
WFM-S 16.35 2.49 16.11 6.55 2.82 1547.95
WFM-F 16.48 2.65 16.58 6.61 2.70 1539.00
BFM 17.91 3.10 13.62 6.00 2.47 1638.37
SBM 11.39 2.08 8.18 3.16 1.27 1678.29
CGM 17.36 2.74 5.77 1.97 0.88 1732.59
SSM 19.61 2.98 10.11 4.20 1.70 1722.18
WFL 12.20 1.95 6.23 3.01 1.11 1742.76
BY 16.61 2.70 5.63 2.00 1.06 1735.08
MCP 12.52 1.82 7.12 2.53 1.32 1581.21
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%, AL 49.2~69.7%, AR 78.6~84.7%

B
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Table 5. Apparent digestibility coefficients (ADCs) of the experimental diets'

Diet ADC (%)
Crude protein Crude fat Crude ash Ca P Gross energy
Reference 94.2 95.8 71.5 66.5 69.3 84.7
WFM-S 91.9 92.8 53.3 51.0 52.6 8.25
WFM-F 92.2 92.8 51.5 47.7 50.5 83.7
BFM 91.7 92.1 533 50.3 51.1 82.5
SBM 93.5 93.5 52.2 47.5 50.7 80.0
CGM 90.7 89.3 50.5 47.9 49.2 78.6
SSM 89.2 92.4 51.9 48.2 49.4 80.0
WFL 91.9 90.9 51.2 48.3 50.5 79.3
BY 91.3 91.8 68.8 66.5 65.7 80.4
MCP 71.7 67.1 69.7
'Refer to Table 2 values are means of two replicate groups.
Table 6. Apparent digestibility coefficients (ADCs) of test ingredients’
. ADC (%)
Diet
Crude protein Crude fat Crude ash Ca P Gross energy
WFM-S 86.5+0.08° 85.8+0.41* 10.7+0.10° 14.6+1.26° 13.6+3.14° 77.4+0.03°
WFM-F 87.8+0.05* 85.8+0.61" 4.8+ 1.27" 7.5+ 2.96° 6.6+ 290 81.3+0.58°
BFM 85.8+0.10> 83.5+0.77 10.6+2.58" 12.6+ 1.60° 8.5+ 2.01¢¢ 77.5+0.25°
SBM 91.9+ 0.76° 88.3+0.26* 7.0+ 1.27° 6.3+ 2.54¢ 7.3+ 2.02¢  69.3%+2.15°
CGM 82.6+ 0.82° 74.0+2.17¢ 1.5+1.29° 4.4+ 0.67° 2.2+ 1.19%  64.5+ 1.77°
SSM 77.6+0.76° 84.4+0.67* 6.0+ 1.35° 5.4+ 3.90° 2.7+ 0.03*  69.0+0.78°
WFL 86.6+0.34>  79.6+ 0.22¢ 3.8+ 0.52° 5.6+ 1.35° 6.4+ 1.18° 66.8+0.78™
BY 81.2+0.95° 824+0.71° 62.5+1.66° 66.5+9.81° 57.2+0.49"® 70.6+ 1.56°
MCP 77.1£0.67° 84.6%+1.28" 80.6x 0.42°

'Refer to Table 1.

*bedeValues (means+ SE of two replicates) in the same column not sharing a common superscript

letter are significantly different (P<0.05).
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