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Abstract

This study was conducted to estimate the optimum dietary protein to energy (P/E) ratio in juvenile river
puffer. Nine experimental diets were formulated with three energy levels and three protein levels at each
energy levels. Three energy levels of 3000, 3750 and 4500 kcal diets were included at 45, 50 and 55%
crude protein (CP) levels, respectively (45P3000, 45P3750, 45P4500, 50P3000, 50P3750, 50P4500,
55P3000, 55P3750 and 55P4500). Fish averaging 3.43+0.02 g randomly were fed the experimental diets in
triplicate groups for 8 weeks. Weight gain of fish fed the S0P4500 diet were significantly higher than that
of fish fed the 45P3000, 45P3750, 45P4500, 50P3000 and 50P3750 diets (P<0.05), but there was not
significantly different from that of fish fed the 50P4500, 55P3750 and 55P4500 diets. Feed efficiency of
fish fed the 50P4500 diet were significantly higher than that of fish fed the 45P3000, 45P3750, 45P4500,
50P3000 and 50P3750 diets (P<0.05), but there was not significantly different from that of fish fed the
50P4500, 55P3000, 55P3750 and 55P4500 diets. Protein efficiency ratio of fish fed the 45P3000 and
45P3750 diets was higher than that of fish fed 50P4500 and 55P4500, but there was not significantly
different from that of fish fed the 45P3000, 45P3750, 45P4500, 50P3000, 50P3750, 55P3000 and 55P3750
diets. Based on weight gain, feed efficiency and specific growth rate, diets containing energy levels 4500
kcal/kg diet had an optimum P/E ratio of approximately 111 mg protein/kcal (50% crude protein) in
juvenile river puffer.
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<Table 1> Composition and proximate analysis of the nine experimental diets
Diets
Ingredients (%)
45P3000 | 45P3750 | 45P4500 | 50P3000 | 50P3750 | 50P4500 | 55P3000 | 55P3750 | 55P4500
Brown fish meal' 35 60 60 60 60 60 60 60 60
Casein 17.8 0 0 6.1 6.1 6.1 12.2 12.2 12.2
Wheat flour 21.5 14.5 14.5 8.5 8.4 8.5 2.5 24 2.5
Soybean oil' 0 8.35 16.7 0.1 8.5 16.8 0.2 8.6 16.9
DHA+EPA* 1 1 1 1 1 1 1
Vitamin mix’ 3
Mineral mix® 3 3 3 3
Cellulose' 18.7 10.15 1.8 18.3 10 1.6 18.1 9.8 1.4
Proximate composition (%, DM)
Moisture 7.70 7.50 7.28 7.56 7.35 6.69 7.57 7.44 7.10
Crude protein 43.8 44.5 44.0 48.7 51.1 48.7 53.6 55.0 55.3
Crude lipid 5.21 15.8 23.5 7.66 15.5 23.5 8.05 15.4 22.0
Crude ash 16.9 16.5 16.9 17.5 17.5 16.9 16.7 16.9 17.5
P/E ratio’ 146 119 98 162 136 108 179 147 123
'Rom Co. Haman, Korea.
*Baker Commodities Inc., L.A., USA.
*Young Nam Flourmills Co., Pusan, Korea.
et : Ascorbic acid, 300; dl-Calcium pantothenate, 150; Choline bitatrate, 3000; Inositol, 150
Menadione, 6; Niacin, 150; Pyridoxine.HCI, 15; Riboflavin, 30; Thiamine mononitrate, 15; dl-a-Tocopherol acetate, 201
437.4; MgSO0,.7H,0.1379.8;ZnS04. 7TH,0,226 .4;Fe-Citrate,299;MnSO,,  0.016;
%), Y7Hd7E(specific growth rate, %/day), T
23 a S (protein efficiency ratio), AM& 8 S (feed
efficiency, %), H|TH%(condition factor) A
U752 2] 57(visceralso-
A H7kE Sl

“Ewha Oil Company, Busan, Korea
Contains (as mg/kg in diets)
Retinyl acetate, 6; Biotin, 1.5; Folic acid, 5.4; B1,0.06
i i : NaCl,
FeS04,0.0378;CuS04,0.00033;Calciumiodate,0.0006;Mg0,0.00135;NaSe0;,0.00025
= :__ a
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<Table 2> Growth performance of juvenile river puffer fed the nine experimental diets for 8 weeks'

Diets Pooled

Parameters 2
45P3000 | 45P3750 | 45P4500 | 50P3000 | 50P3750 | 50P4500 | 55P3000 | 55P3750 | 55P4500| SEM

WG (%)’ 173¢ 183 205 | 184 | 211° 275° 225" 238 | 248" | 7.44
FE (%)* 37.0° 37.5° 39.2% | 37.1° | 402%™ 4.7 423% | 430 | 43.6° | 0.68
PER® 0.87° 0.87* 0.82° | 0.83® | 0.81® 0.77° 0.80° | 0.78" | 0.74* | 0.01
SGR® 2,08 | 2077 | 231% | 2177 | 236 | 2.74° | 2.45% | 253% | 25% | 0.05
CF’ 233" | 2.26° 234 | 224° 2.19° 2.49° 221° 2.18° | 236 | 0.03
HSI (%)° | 0.14° | 0.14® 0.15° 0.12° | 0.13* | 0.13" 0.11¢ 0.13* | 0.15* | 0.002
vsI® 0.16 0.19° 021 | 017 | 0.19° 0.20% 0.19° 0.18* | 021* | 0.003
PRE (%) | 20.5¢ 23.4° 27.9° 19.4° 229 26.5° 20.9° 21.0° 24.1° | 1.8
ERE (%) | 34.5* | 31.1° 2814 | 351% | 323° 30.9¢ 38.5° 32.5° 30.9° | 1.86

'Values are means from triplicate groups, values in the same row not sharing a common superscript are significantly

different (P<0.05).

?Pooled standard error of mean : SD/\n.

*Weight gain (%) : (final wt. - initial wt.) x 100 / initial wt.
*Feed efficiency (%) : (wet weight gain / dry feed intake) x 100.
*Protein efficiency ratio : wet weight gain / protein intake.
fSpecific growth rate : (log. final wt. - log. initial wt.) / days.
"Condition factor : [fish wt. (g) / fish length (cm)®]x 100.
*Hepatosomatic index : (liver weight / body weight) x 100.
*Visceralsomatic index : (viscera weight / body weight) x 100.

"Protein retention efficiency : [(final body protein - initial body protein) / total dietary protein fed] x 100.
"Energy retention efficiency : [(final body energy - initial body energy) / total dietary energy fed] x 100.
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s BE Ay vty F93t 2ol =

ste folet 2ol 2 = YERGTHP<0.05). %o
A A s=ES 55P3000, 55P3750 2 55P4500 A
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45P4500, 50P3750, 50P4500, 55P3000, 55P3750 %
55P4500 AT Atololl= -3k Ao} yERY

<Table 3> Whole body composition (%, DM) of juvenile river puffer fed the nine experimental diets for 8

weeks'

Diets Pooled

Parameters )
45P3000 | 45P3750 | 45P4500 | 50P3000 | 50P3750 | 50P4500 | 55P3000 | 55P3750 | 55P4500| SEM

Moisture 70.2 70.6 723 722 72.0 70.3 722 72.1 71.9 0.27
Crude protein | 49.0° | 49.2° | 51.8° | 523° | 520° | 52.3° | 526° | 525° | 53.9° 0.49
Crude lipid 337° | 37.6° | 380 | 332° | 377" | 364 | 39.6° | 409" | 40.9° 0.66
Ash 6.76° | 7.43® | 732® | 9.07° | 823" | 8.16® | 8.63® | 8.13™ | 7.43™ | 020

'Values are means from triplicate groups, values in the same row not sharing a common superscript are significantly

different (P<0.05).

?Pooled standard error of mean : SD/n.
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<Table 4> Hematological and serological characteristics of juvenile river puffer fed the nine experimental
diets for 8 weeks'

Diets Pooled

Parameters )
45P3000 | 45P3750 | 45P4500 | 50P3000 | 50P3750 | 50P4500 | 55P3000 | 55P3750 | 55P4500 | SEM

PCV? 20.8% | 333° 327% | 30.5% | 27.0% | 31.0° | 29.8% | 258° 33.0° 0.08
Hb* 10.2 10.6* 10.6* 10.5% | 9.85° 102 | 985 | 995 | 102* | 0.61
Glucose® 25.8° 37.0° 21.8° 25.7° 25.5° 34.3" 24.0° 24.8° 22.3° 1.16
GOT® 455% | 48.8* | 424%™ | 38.6% | 384%™ | 47.0% | 448" | 357° 49.2° 1.18
GPT’ 9.78 10.6 6.98 8.70 7.30 112 5.75 7.02 7.70 0.36
T-P 4.58° 418 3.25° 377 | 3.95® | 3350 3.73° 3.45° 3.77° | 023
Cholesterol’ 386 3330%e 258¢ 322% | 2974 | 279% 354 | 307%4 | 299%¢ | 131
Triglyceride!® | 182 257 290 200 239 239 154 251 314 12.7

'"Values are means from triplicate groups, values in the same row not sharing a common superscript are significantly
different (P<0.05).

2Pooled standard error of mean : SD/An

’PCV (%) = Hematocrit.

*Hb (g/dL) = Hemoglobin.

3Glucose (g/dL).

°GOT (IU/L) = Glutamic oxaloacetic transaminase. One unit is defined as the amount of enzyme causing the
transamination of 1.0 pmol of L-aspartate per minute at 25C and pH 7.4.

'GPT (IU/L) = Glutamic pyruvic transaminase. One unit is defined as the amount of enzyme causing the transamination
of 1.0 umol of L-alanine per minute at 25°C and pH 7.4.

ST-P (g/dL) = Total protein.

°Cholesterol (mg/dL).

"Triglycerides (mg/dL).
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