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Abstract

This study was conducted to evaluate the optimum dietary lipid level in juvenile river puffer. Five

semi-purified diets were formulated with corn oil to contain graded levels of lipid levels of 6, 9, 12, 15
and 18%. Fish averaging 8.32+0.02 g randomly were fed the experimental diets in triplicate groups for 8
weeks. After the 8-weeks feeding trial, weight gain and specific growth rate of fish fed the 9% diet were
significantly higher than those of fish fed the 15 and 18% diets (P<0.05) but there was not significantly
different from that of fish fed the 6, 9 and 12% diets. Feed efficiency and protein efficiency ratio of fish
fed the 6, 9 and 12% diets were significantly higher than those of fish fed the 18% diet (P<0.05).
Visceralsomatic index of fish fed 18% diet was significantly higher than that of fish fed the 6% diet (P
<0.05) but there was not significantly different from that of fish fed the 9, 12, 15 and 18% diets. No
significant differences were observed in condition factor, hepatosomatic index and whole body composition
among all the fish groups. Serum cholesterol and triglyceride fish fed of 18% diet were significantly
higher than that of fish fed the other diets (P<0.05). Optimum dietary lipid levels by using broken-line
model and by using second order polynomial were estimated at 7.01% and 8.98% for the maximum
growth of fish respectively. Therefore, these results suggested that the optimum dietary lipid level could be
greater than 7.01% but less than 8.98% for the maximum growth in juvenile river puffer.
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<Table 1> Composition of the experimental diets

stk

. Lipid levels (%)

Ingredients (%)

6 9 12 15 18
Brown fish meal' 50 50 50 50 50
Casein® 9.4 9.4 9.4 94 94
Soybean meal' 12.0 12.0 12.0 12.0 12.0
Dextrin’ 12.3 9.3 6.3 3.3 0.3
Wheat flour® 10 10 10 10 10
Corn oil* 0 3 6 9 12
DHA+EPA* 0.3 0.3 0.3 0.3 0.3
Vitamin premix’ 3.0 3.0 3.0 3.0 3.0
Mineral premix® 3.0 3.0 3.0 3.0 3.0
Proximate composition (%, DM)
Moisture 11.6 10.7 10.8 9.82 9.42
Crude protein 50.5 50.8 514 51.9 51.8
Crude lipid 6.66 9.72 12.9 15.4 18.6
Crude ash 17.5 17.3 17.3 17.5 17.5
DHA+EPA 1.12 1.15 1.18 1.14 1.09

'Rom Co., LTD. Goseong, Korea.

’Baker Commodities Inc., L.A., USA.
*Young Nam Flourmills Co., Busan, Korea.
*Ewha Oil Company, Busan, Korea.

SContains (as mg/kg in diets) : 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; Retinyl acetate, 6; Biotin, 1.5; Folic acid, 5.4; By, 0.06.

SContains (as mgkg in diets) : NaCl, 437.4; MgSO, - TH,0. 1379.8; ZnSO,4.7H,O, 226.4; Fe-Citrate, 299; MnSOs,
0.016; FeSOs, 0.0378; CuSO,, 0.00033; Calcium iodate, 0.0006; MgO, 0.00135; NaSeOs, 0.00025.

(Association of Official Analytical Chemists, 2000)

el weh e AT A EHA35TC, 24
75, WAL kieldahl AR (Nx6.25), =

382 332 (Yj-8500D, Korea)S ©o]&-ako] 24
slshioz At AL AMES 12417
T4 AZ3I T soxtec system 1046 (Tacator AB,
Sweden)= AFE3}o] soxhlet F=HOo 2 243145
o Aol AAE E42 Foleh et al. (1957)¢]
e wet SREXEY dekE E3de

- 861

2 F A& FF3t0] 14% BF3-methanol (Sigma,
USA) €802 XWakS methylation A7 &,
capillary column (SPTM-2560, 100 m x 0.25 mm
L d., film thickness 0.20 um, USA)°| 2% gas
chromatography (HP-6890 PLUS, Hewlett-Packard,
USA)E AWAikS 41 8k3lt). Carrier gast= AF
S AFEEP O, Oven 25E FHE 140TolA
240C7HA] 4C/min S7HA AT )W injector <
T 2507C, detector (FID) &%+ 260CE 2H2¢
dAsiglon], i AgAte R 377 A &

$HE(PUFA 37 Component FAME Mix, USA)= A}

&350,
ARTR F, YR AL Ystel Aol



= Adstr] A7bA oF 2443t Fb AAA R
Aol s 7} 29 vy FA9E 5T &
A3]E FAPIE o] &ste] Aol v
A gAs A dste] micro-hematocrit®d i ol 2] 3]
S|ulE A 2] E(hematocrit, PCV)E 7315100,
Aol  Drabkin’s £94S  AFESEY] cyan-
methemoglobin ¥ (Sigma Chemical, St. Louis
MO, total hemoglobin procedure No. 525)°.Z 3
522X (hemoglobin, Hb)S skt IHA
o BAS flstel A dods At
Al E A ek Aol ¥ Aol 3083t
A3 33,000 rpmoll A 1087F 4l Eg] st
WR st 16A13F ool EA kit E3
AEE FARA7) CH 100 (h3wde, e

0]83]0] GOT (glutamic oxaloacetic transaminase), GPT

e

F

(glutamic pyruvic transaminase):= Kinetic ¥ 0. =,
T-P  (total  protein),  Glucose,  Cholesterol,
Triglycerider= End-Point WH S ©]&3}o] 43}

5. SAXzE]

g 9 AR dnt
43}%]  One-way ANOVA
Duncan’s multiple range test
77 FX(P<0.05)S HASAL AA
A% 2 broken-line model (Robbins
second order polynomial (Cowey et
=748k TH(SAS

Bl:___ ‘_‘XHE_ =

et al, 1979) %
al, 1972) +AW&
procedure LNIN, 2002).

87 Foh AT B

o] g3to]

m. & 3}

<Table 2> YERY ST

SPSS L=

tests A

(Duncan, 1995)% %

B A

ko3
T
3

2

#oje] AdAd =

<Table 2> Growth performance of juvenile river puffer fed the experiment diets with increasing levels of

dietary lipid for 8 weeks1

Lipid levels (%) )

Parameters Pooled SEM
6 9 12 15 18

WG (%)* 146 161° 147 130 112° 5.19
FE (%) 48.9° 51.6° 49.8° 46.7% 40.9° 1.30
PER’ 0.98* 1.01* 1.02° 0.93*® 0.82° 0.03
SGR® 1.80% 1.92° 1.81% 1.67% 1.51¢ 0.04
CF’ 1.92 1.98 2.03 2.09 2.07 0.04
HSI (%) 11.3 11.2 11.5 11.7 12.3 0.18
VSr’ 15.3° 15.8% 15.8% 15.9% 16.7° 0.18
Survival (%) 88.3 95.0 90.0 90.0 86.7 2.16

'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/y/ n.

*Weight gain (%) : (final wight - initial wight) x 100 / initial wight.
“Feed efficiency (%) : (wet weight gain / dry feed intake) x 100.

*Protein efficiency ratio : wet weight gain / protein intake.

SSpecific growth rate : (log. final wight - log. initial wight) / days.
"Condition factor : [fish wight (g) / fish length (cm)’] x 100.

®Hepatosomatic index : (liver weight / body weight) x 100.

*Visceralsomatic index : (viscera weight / body weight) x 100.
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<Table 3> Whole body composition (%, DM) of fish fed the experiment diets with increasing levels of

dietary lipid for 8 weeks1

Lipid levels (%)
Parameters . Pooled SEM?
Initial 6 9 12 15 18
Moisture 73.8+0.26 70.9 71.4 72.0 70.7 70.8 0.64
Crude protein 61.3+£0.02 66.5 67.1 64.9 65.9 66.1 0.61
Crude lipid 24.14+0.05 22.1 224 24.1 24.7 24.9 0.73
Ash 9.39+0.02 10.5 10.2 10.2 10.3 10.2 0.18

'"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/Y/ n.

87 3 APAEE AFS Adole g Y
g% AR W3l= Table 50| LERAITE o
U sntE = E(PCV) S = ARy A ATk
12% 2 15%81 A&7} 18%<1 A3 ol H]s}to]
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rIFEd €3 FF3A 9% GOT 9 GPTE=
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<Table 4> Whole body proximate fatty acid composition (% of total fatty acids) of juvenile river puffer
fed the experiment diets with increasing levels of dietary lipid for 8 weeks1

. Lipid levels (%) )
Fatty acid 5 9 B T 13 Pooled SEM
C14:0 2.57° 1.88% 1.99% 1.67° 1.71%® 0.11
Cl15:0 0.28 0.23 0.34 0.32 0.34 0.03
C16:0 21.9* 18.6® 18.2° 17.0° 17.8° 0.53
C17:0 0.83° 0.61° 0.32¢ 0.32° 0.38° 0.06
C18:0 6.89° 5.77° 5.71° 4.93° 5.28° 0.19
C20:0 0.19 0.18 0.28 0.28 0.30 0.03
C22:0 0.82° 0.56% 0.75 0.37° 0.60%® 0.05
C23:0 0.00 0.00 0.00 0.04 0.03 0.01
> Saturates 33.5° 27.9° 27.6° 24.9° 26.5° 0.88
Cl6:1 10.5° 8.52° 7.48° 6.53° 6.53° 0.45
C17:1 0.06 0.00 0.00 0.04 0.04 0.02
C18:1 32.1 31.8 32.8 31.5 32.1 0.34
C20:1 3.38° 2.14° 2.49° 2.05° 2.19° 0.17
C22:1 0.26 0.18 0.30 0.16 0.26 0.03
C24:1 0.22 0.09 0.19 0.17 0.25 0.04
S Monoenes 46.6° 42.7% 43.3%® 40.5° 41.3° 0.79
C18:2n9 7.21° 19.4%® 21.7% 27.1% 26.1° 2.02
C18:3n9 2.20° 1.67° 1.36° 1.40° 1.32° 0.10
C20:2 0.51° 0.78° 0.81° 0.83° 0.89° 0.04
C20:4 0.56° 0.46® 0.33" 0.33% 0.19° 0.04
C20:5 2.22° 1.62%® 1.25° 1.24° 0.95° 0.14
C22:2 0.20 0.08 0.15 0.08 0.26 0.03
C22:6 7.02° 5.38% 3.57° 3.59° 2.53° 0.54
> Polyenes 11.4° 8.67% 6.18° 6.23° 481° 0.98
>n-3 11.4° 8.67% 6.18° 6.23° 481° 0.77
>n-6 8.29° 20.7° 22.8% 28.3° 27.1° 2.04
n-3/n-6 1.38° 0.44" 0.27% 0.22" 0.17° 0.12
n-3HUFA 9.23° 7.00® 4.82° 4.83° 3.49° 0.67

'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 :
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