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Tab. 1 Effect of starvation on growth performance and morphometrical parameters of juvenile channel catfish I. punctatus

ZH YLk BT E] (JE1%L) Starvation time (weeks)
Parameters 0 2 4 6 8 10 12
SE M)A MBW 41.9 +0.5" 39.2 +£0.6" 36.3 £0.4° 34.7 +£0.2¢ 31.4+1.2° 27.0 £0.6' 26.3 +1.6'
NE W BE CF 1.31 £0.09*  1.29+0.03" 1.28 +0.01™ 1.25+0.05" 1.23 +0.02°  0.76 £0.00" 0.79 +0. 03"
BEAA 1 VST 7.52£0.32"  6.810.17"  6.74 +£0.14"  6.45£0.22° 6.27 £0.18*"  5.97 +0.13°  6.02 =0. 08"
JiF At HSI 2.04£0.07" 1.82%0.08"  1.64 £0.06° 1.5120.07°" 1.49 £0.05%  1.41 £0.09° 1.62 0. 06"
Bk H IPR 1.99 0. 12*  1.65+0.06" 1.32£0.06° 1.15+0.09" 0.81 +0.04°  0.54 +0.03" 0.65 +0.05'

TE P8 = bR 22 (n =3) KRR ; 3R AT B 09 4 B AbR oA R 9 528 R0 Bl i) 3 M2 5 (p <0.05) s N A

Notes: Values are means + S. D. of three replicates and values within the same row with different superscripts are significantly different (p <0.05) ;
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Tab.2 Effect of starvation on body composition of juvenile channel catfish I. punctatus ( percentage of live weight)
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ZH YU A] (&%) Starvation time ( weeks)

Parameters 0 2 4 6 8 10 12
4>t Whole body
% 14§ Protein 14.6 £0.2° 14.5 £0.5° 14.4 £0.5° 14.5 £0.1° 13.2 £0.3" 13.2 £0.3" 12.8 £0.5"
J§ 1 Lipid 10.8 £1.3° 10.0 £0. 1% 9.4 +0.3% 9.8 £0.5" 8.4 1.2 8.3+0.9% 7.7 £0. 91
7K 43 Moisture 71.8 +0. 8¢ 73.5+0.8° 74.0 +1.4" 73.8 +0.4°  75.1+0.8"  75.7+0.9" 76.8 £1.1°
K4y Ash 3.8+0.2" 3.8+0.2" 4.2 £0.2° 3.8+0.2" 3.9+0.2% 4.1£0.2% 3.8+0.3"
WL Muscle
1% Protein 17.8 0. 4" 17.9 +0.2° 17.7 0.2 17.6 0. 1™ 17.120.7" 17.1 0. 1" 16.4 £0.6°
A& Lipid 5.0+0.1° 4.8+0.2% 4.5 10,204 4.7 +£0. 3% 4.3 +0.2°% 4.0+0.1° 4.210.4%
7K 43 Moisture 78.3 £0.5° 78.8 £0.3° 78.9 £0. 4° 78.9 £0.3° 79.8 £0.4" 80.2+0.1" 80.9 +0.6"
JR 4% Ash 0.93+0.1*  0.91+£0.07*" 0.77 £0.06*> 0.73 £0.09" 0.88 +0.11*™ 0.89 £0.08>  0.73 +0.11"
W5 Glycogen 0.21 £0.03*  0.17 2£0.02"™ 0.17 £0.00"™ 0.17 £0.03"*  0.14 +0.01">  0.16 £0.01" 0.16 0. 02"
JIEBE Liver
T 115 Protein 12.0 0. 1° 13.2+0.1¢ 14.2 £0.3° 15.0 £0.3* 14.6 £0.1° 15.4 £0.2° 14.0 £0.5°
JE 7 Lipid 5.9+0.2° 5.8 0.4 5.6+0.3" 5.4+0.1" 5.4+0.2% 5.3+0.3" 5.3+0.3"
7K 43 Moisture 72.7 £1.2° 74.5 £0.3" 75.3 £0.4" 76.7 £0.9* 76.8 +0. 4 77.2 £0. 3" 77.8 +£0.9*
W5 Glycogen 2.35+0.08"  1.69+0.00" 1.23+0.08° 0.80£0.01' 0.80+0.02" 0.56+0.01° 0.73 £0. 02"
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Tab. 3  Effect of starvation on amino acid compositions of muscle in juvenile channel catfish I. punctatus ( percentage of total amino acid contents)

S ¥ WUAREE ] (JE1%0) Starvation time ( weeks)
Parameters 0 4 12

WaTi & FE R Essential (EAA)

Fh 4 R Threonine 4.24 £0.01° 4.20 £0.01" 4.19 £0.02" 4.16 £0.01°
#i % R Valine 5.00 0. 14 5.14 £0.08 5.04 +0.02 5.12 +0.07
T % % Methionine 3.12 0. 01 3.16 =0. 07 3.10 £0.02 3.15 +0.01
F2E S R Tsoleucine 4.52+0. 16" 4.66 +0.08™ 4.66 +0.01™ 4.73 £0. 04"
22 541% Leucine 8.40 +0.07 8.48 +0.07 8.51 +0.01 8.51 +0.10
ZTH % [ Phenylalanine 4.53 £0.05 4.35 £0.30 4.60 £0.01 4.55 £0.02
W1 % Lysine 9.68 0. 08 9.68 +0.08 9.69 +0. 02 9.74 £0.05
20 % /i Histidine 2.19 £0.01° 2.15 0. 02" 2.11 £0.01° 2.10 £0.02°
¥ 4% Arginine 6.33 +0.08 6.32 +0.02 6.29 +0. 04 6.35+0.05
PSR Y EAA 48.01 =0. 42 48.15 +0.08 48.18 +0. 05 48.41 +0.05
k75 & R Nonessential (NEAA)

K& R Aspartic acid 9.62+0.01" 9.66 +0. 05" 9.74 £0. 02" 9.63 +0. 06"
22 5% Serine 5.56 £0. 08" 5.44 £0.02° 5.45 +0.02" 5.36 =0.02°




13 804 2 Lot B SR Dk i % g A Al 2 R 6 B 49
S YLk Bstia] (%) Starvation time ( weeks)
Parameters 0 4 8 12
A4 R Glutamic acid 17.23 +0.05" 17.41 0. 11* 17.43 £0.04° 17.36 £0.09™
H &M Glycine 5.39 +0. 15 5.30 £0.15 5.25+0.02 5.30 £0. 07
NZ& 2 Alanine 6.28 £0.01° 6.24 £0.01% 6.19 £0.01"° 6.19 £0.07"
L% iR Cystine 0.76 0. 03" 0.83 +0.01° 0.73 +0. 04" 0.71 0. 08"
Ji% & i Tyrosine 3.54 £0.03" 3.60 £0.03% 3.70 0. 06* 3.69 0. 12°
i % A2 Proline 3.60 £0. 19° 3.38 £0. 10" 3.34 £0. 06" 3.34 0. 06"
SRR A MR X NEAA 51.99 0. 42 51.85 £0.08 51.82 0. 05 51.59 £0. 05
BT ER BARFL T ER Y EAA/ I NEAA 0.92 0. 02" 0.93 £0.00% 0.93 £0.00™ 0.94 +0. 00"
YU BE A R DI A oh i 15 e & f 0 5% SRR IR A R E RN (p <0.05) . B &

Wi (2 4) .

Fl C22:6n-3,

IUNER Ny

e s RO b, m 4 & Rk
W) 4 FhRE iR 4> %k C16:0, C18:1,.C18:2n-6
S g ), B RO b i
FHE W5 R B B D g 10 R AN n-6 2R B IR I R
R E TR (p<0.05),MEK n3 &

<0.05) .
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Tab. 4  Effect of starvation on fatty acid composition of muscle in juvenile channel catfish I. punctatus ( percent total fatty acids)

RS Wil A : C14:0.C16:0.C18:0,Cl6:
C18:1.C20:1.,C18:2n-6 Al C18:3n-3, & 2 4 i
() 5 5 B2 45 : C20: 4n-6 ,C20:5n-3C 1 22:6n-3 (p
n-3/n-6 Y L AH BE DL % B A Y 9E K g
BEFTE(p<0.05),

E34 WUk BSE (JE %) Starvation time (weeks)
Parameters 0 4 8 12
Cl14:0 0.57 0. 06* 0.33 +0.06" 0.43 +0.06" 0.33 £0. 06"
C16:0 16.20 +0. 20 16.10 +0. 56 16.07 0. 31 15.93 +0.70
C17:0 0.33 0. 06 0.23 +0.06 0.23 0. 06 0.23 0. 06
C18:0 8.37 0. 38" 8.33 +0.61° 7.23 20. 15" 7.20 =0.70"
€20:0 0.19 £0.01 0.19 £0.02 0.19 £0. 02 0.17 £0. 06
SFA SR TN s 2 25.66 +0.10° 25.19 £1.13* 24.15 0. 28" 23.87 £0.91"
C16: 1 2.53 £0.15° 2.03 £0.21" 2.23 £0.21" 1.87 £0.12°
C17:1 0.21 +0.01 0.17 0. 06 0.17 £0. 06 0.13 £0. 06
C18:1 31.17 0. 25* 26.47 +0.31" 27.50 +0. 26" 24.10 1. 42°
€20: 1 2.50 £0.20" 2.77 £0.21° 2.10 £0. 17" 1.73 £0.31°
MUFA g 20 R 460 g 7 2 36.41 +0.21° 31.43 £0.31° 32.00 0. 35" 27.83 £1.55°
C18:2n-6 13.20 +0. 26" 12.40 0. 92" 11.47 0. 23" 11.40 +0. 80"
€20:2n-6 1.90 £0. 10 1.83 £0.15 1.87 £0.29 1.67 £0. 06
€20:4n-6 1.77 £0. 06" 2.17 £0.21° 2.73 £0.23° 2.73 £0.12°
n-6 16.87 0. 15° 16.40 +0. 89 16.07 =0.21* 15.60 £0.61°
C18:3n-3 1.17 £0. 06" 0.93 +0. 12" 0.87 +0.06" 0.80 +0. 10"
€20:5n-3 1.73 £0. 12° 2.77 £0.29" 2.43 +£0.21" 3.53 +0.40
(22:6n-3 10.17 £0.31° 14.57 0. 60" 15.07 0. 23" 18.57 +1.19*
n-3 13.07 £0.38° 18.27 £0.76" 18.37 £0. 12" 22.90 + 1. 68°
n-3/n-6 0.77 £0. 03¢ 1.11 +0.02" 1.14 £0.02" 1.47 £0. 08"
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EFFECTS OF STARVATION ON BODY WEIGHT AND BODY COMPOSITION OF
JUVENILE CHANNEL CATFISH ICTALURUS PUNCTATUS

TAN Xiao-Ying, LUO Zhi, WANG Wei-Min, XIONG Bang-Xi, YUAN Yong-Chao and FAN Qi-Xue
(Key Lab of Agricultural Animal Genetics ,Breeding and Reproduction of Ministry of Education , Fishery College
Huazhong Agricultural University , Wuhan 430070 )

Abstract: A decrease in food availability during winter forces fish species from temperate regions to undergo a natural but
prolonged starvation. To survive these regularly occurring periods of food limitation, fish must subsist by mobilizing the ma-
terials present in their tissues. Fish have diverse strategies to deal with periods of food deprivation, consisting of decreasing
locomotor and metabolic activities, modifying tissue metabolic capacities and degrading muscle protein. The findings of star-
vation studies can be used to determine the nutrients most critical as energy reserves and accordingly permit a better under-
standing of fish physiology and nutrient metabolism. Channel catfish Ictalurus punctatus, amongst other things, originally
native to states within the Mississippi Valley and those along the Gulf of Mexico, were introduced to China in 1984 and now
become one of the major freshwater cultured fish species in the country. During overwintering, channel catfish is adapated
to mobilize body constituents and survive extensive feed deprivation,leading to considerable fluctuations in energetic sta-
tus. The effects of feed restrictions (including starvation) on growth, hepatosomatic index ( HSI) , visceral fat levels and

processing yield of channel catfish have been reported by several authors. However, little is available on effect of long-term
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starvation on body composition in channel catfish, especially on both amino acid and fatty acids changes considered
together. Thus,the present study investigated the effects of starvation on the growth and compositional changes in channel
catfish Ictalurus punctatus (initial mean weight:41.9 +0.5,Mean +S. D. ) starved in indoor circular fiberglass aquarium
for 12 weeks, with special emphasis on amino acid and fatty acid changes. Samples were collected at an interval of 2
weeks ,and body weight, morphometrical parameters,body composition ,amino acid and fatty acids composition both in mus-
cle and liver were determined. Starvation significantly reduced body weight, condition factor ( CF) , viscerosomatic index
('VSI) ,HSI and intraperitoneal index (IPF) (p <0.05) ; during the starvation, whole body protein and lipid contents
markedly declined,and moisture content increased (p <0.05) ;in muscle, protein concentration remained relatively con-
stant within the first 6 weeks but thereafter declined significantly (p <0.05) ,while lipid, glycogen and ash contents de-
creased with deprivation (p <0.05) ;hepatic protein and moisture levels increased (p <0.05) but lipid and glycogen con-
centrations decreased with increasing starvation. Starvation significantly influenced amino acid and fatty acid profiles in
muscle (p <0.05). During the experiment, the ratio of total essential amino acid (TEAA) to total non-essential amino
acid (TNEAA) increased (p <0.05) ;total saturated fatty acid ( SFA) ,total mono-unsaturated fatty acid ( MUFA) and
n-6 fatty acids declined (p <0.05) but n-3 fatty acids (especially EPA and DHA) increased (p <0.05). Based on these
observations above, during starvation, juvenile channel catfish preferentially mobilized stored nutrient sources ( lipid and
glycogen) of the body, and then structure material of the tissue ( protein) as energy; EAA and highly-unsaturated fatty
acids ( HUFA ,especially EPA and DHA) were preferentially restored. The present information provided an indication of
impact of starvation on body weight and identified the nutrients catabolised and conserved in the face of increasing food

starvation,,and will assist in the development of the formulated diet for juvenile channel catfish I. punctatus.

Key words: Ictalurus punctatus ; Starvation ; Biochemical composition ; Amino acid ; Fatty acid
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