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Tab. 1 The bio-composition of juvenile Miichthys miiuy under short — time starvation

25 K4y K5y HEA HLIE Wi S

Groups Moisture (% ) Ash (%) Protein (% ) Lipid (% ) Carbohydrate (% )
SO 79.29 £0.20" 0.74 +0. 02" 15.50 0. 09" 1.66 +0. 06" 2.81 +0.05"
S3 79.56 0. 15" 0.96 +0.03" 15.44 +0. 07" 1.54 +0.10" 2.50 £0.07"
S6 80. 64 +0.22° 1.06 +0. 04" 14.63 £0. 08" 1.31 £0.07° 2.36 +0. 08"
S9 81.15 +0. 10" 1.39 +0.03° 14.02 0. 10° 1.22 0. 11¢ 2.22 +£0.05°
S12 81.67 +0.11% 1.51 £0.05¢ 13.85 +0. 07" 1.01 £0.09° 1.96 +0. 04"
S15 82.14 +0. 14° 1.63 +0.04° 13.42 £0.07° 0.95 0. 07" 1.86 +0. 06"

T A — S B L bR B AR R 3R 78 22 AN 183 (p > 0. 05) 5 F R AR A 3278 22 57 i3 (p <0.05) 5 F 7]

Note : Same superscript letters in the table mean insignificant difference (p >0.05) ; which the different letters mean significant difference (p <

0.05) ;The same as follows
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Tab. 2 The fatty acid composition of juvenile Miichthys miiuy under short-time starvation

fig 05 BR Fl 2% Fatty acid S0 S3 S6 S9 S12 S15
C14:0 1.987 £0.014 1. 656 +0. 007 1.553 £0.026 1.432 £0.016 1.178 £0.018 1.061 £0.021
C15:0 0.574 £0. 005 0.510 +0.012 0.504 £0.008 0.445 +£0. 004 0.410 £0. 007 0.376 £0.009
C16:0 28.443 £1.257 26.278 £1.025 25.614 £0.954  25.042 +£1.150  24.138 £0.921 23.653 +1.249
Cl16: 1 4.844 £0.247 3.946 £0. 340 3.420 £0. 342 3.085 +0.430 2.901 +0.283 2.451 £0. 163
C17:0 0.614 £0. 054 0.547 +0.013 0.534 £0.016 0.519 £0. 042 0.504 £0.019 0.500 £0.012

C17:1 0.741 £0.008 0.297 £0. 021 0.238 £0.012 0.227 £0.019 — —
C18:0 9.465 £0.923 9.093 £0.853 8.935 +0.574 8.853 +0.520 8.725 +£0.483 8.277 £0. 501
C18: In-9t 0.128 +0.013 0. 144 0. 007 0. 141 £0. 005 0. 114 £0.004 0. 105 £0. 025 0.084 +0.004
C18:1n-9¢ 9.384 +1.003 9.511 +0.924 10. 042 = 1. 027 9.824 £0.586 8.513 +0.753 8.168 +0. 731
C18:2n-6t 0. 122 0. 005 0. 145 £0. 007 0.226 £0.010 0.198 £0.015 0.151 £0.020 0.133 £0.013
C18:2n-6¢ 6.52 +1.040 9.006 1. 021 9.531 £1.215 10.253 £1.531 9.529 £1.256 8.145 +1.520




232 KooA& A& B % 3%
EES
g W5 BR # 2% Fatty acid S0 S3 S6 S9 S12 S15
C18:3n-6 0.291 £0.012 0.379 £0.013 0.436 £0.016 0. 344 £0.026 0.316 £0.053 0.283 £0.017
C18:3n-3 0.443 £0.023 0.698 0. 042 0.673 £0.012 0.628 £0.043 0.586 £0.016 0.444 £0.021
C20: 1n-9 0.374 £0.016 0.333 £0.008 0.389 £0.011 0.407 £0.012 0.424 £0. 021 0.426 £0. 009
C21:0 0.366 =0.003 0.283 £0.004 0.237 £0. 005 0. 182 0. 005 0. 149 £0. 003 0.116 £0. 004
C20:2 0. 117 £0. 004 0.149 £0.012 0.152 £0.012 0.160 £0.013 0.166 £0.013 0.187 £0.007
C22:0 0.418 +£0.014 0.355 £0.023 0.341 £0. 004 0.338 £0.026 0.337 £0.043 0.314 £0.053
C20:4n-6 2.603 £0.923 2.787 £0. 823 2.821 £0.523 2.959 £0.097 3.480 +0.423 3.557 £0. 540
C23:0 0.558 £0. 006 0.659 £0. 004 0. 120 £0. 006 0. 083 0. 001 0.529 £0.007 0.708 £0.023
C20:5n-3 11.042 +1.230 11.298 +1. 320 11.937 £0.923 12.062 1. 354 12.722 +1. 830 12.962 +1.253
C24:0 0.449 +0.007 0.398 0. 005 0.395 £0.010 0.376 £0.020 0.302 £0.007 0.267 £0.008
C24:1n-9 0. 183 0. 005 0.176 £0.010 0.240 0. 007 0.239 £0.011 0.258 £0.012 0.298 £0.012
(C22:6n-3 20.334 £1.862  21.352 £1.523 21.521 £1. 205 22.230 £1.530  24.577 £1.233 27.590 +1.256
> SFA 42.874 £2.025*  39.779 +1.987" 38.233 £2.013° 37.270 £1.945% 36.272 £1.267°  35.272 +2.263'
> MUFA 15.654 £1.023"  14.407 £1.232"  14.470 £0.987" 13.896 +1.028° 12.201 £0.876"  11.427 +1.264°
> PUFA 41.472 £2.263%  45.814 £2.018"  47.297 £2.456° 48.834 + +2.021" 51.527 £2. 436" 53.301 2. 103"
> n-3 PUFA 31.819 £2.266° 33.348 £2. 130" 34.131 £1.953" 34.920 +2.213° 37.885 £1.953%  40.996 = 1. 056°
> n-6 PUFA 9.536 +1.003"  12.317 +0.123" 13.014 +0.423° 13.754 +4.231" 13.476 £0.953*"  12.118 =1. 128"
> n-9 PUFA 10. 069 £0.956*  10.164 £0.753* 10.812 £1.008" 10.584 £0.756°  9.300 +0.756" 8.976 +1.236°
0 flogs 1y 22 5 B 3% (p <0.05) , & F B, A S0
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Fig. 2 Changes of several fatty acids in different time starvation
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Tab.3 The amino acid composition of juvenile Miichthys miiuy under short — time starvation

IR PP Amino acid SO S3 S6 S9 S12 S15
KA Asp 1.774 £0.058 1. 656 +0. 046 1.539 +0.083 1.536 +0. 024 1. 456 +0. 063 1.426 +0.027
Y& WR Thr 0.741 £0.018 0.586 +0. 025 0. 456 +0. 046 0.465 +0.015 0.517 0. 056 0.574 +0.009

22 5% Ser 0.610 +0.015 0. 606 +0. 025 0.558 +0.007 0.517 £0.013 0.465 £0.018 0.503 £0.016
A4 Glu 2.233 +0. 083 2.051 +£0.075 2.001 +0. 083 1.821 £0.049 1.855 +0.041 1. 884 £0.056
H4Em Gly 0.829 +0.013 0.772 +0. 053 0.754 +0. 051 0.731 +0. 049 0. 642 +0. 045 0. 643 +0. 054
N4 R Ala 0. 864 +0. 005 0.954 +0. 042 0.976 +0. 023 0.865 +0.018 0.813 +0.043 0.812 +0.016
HAMR Met 1.194 £0. 125 1. 094 0. 098 1.048 +0.016 1.015 £0. 080 1.007 +0. 052 1.002 +0. 055
R R Val* 0.395 0. 007 0.335 0. 011 0.348 +0. 009 0.277 +0. 008 0.310 £0.012 0.328 +0.013
SEE R Tle 0. 665 = 0. 020 0.620 +0.012 0.542 +0.012 0.550 +0. 025 0.559 +0.023 0.568 +0.016
ZLA R Leu ™ 1.182 £0. 103 1.014 0. 096 0. 998 =0. 083 0.991 +0.043 0.973 +0.083 0. 960 0. 049
Wi SR Tyr 0. 629 +0.053 0.620 +0. 021 0.552 +0.023 0.515 +0.023 0.511 +0.053 0.485 +0.021
A Phe* 0.840 +0.012 0.798 +0. 001 0.780 +0.018 0.706 +0. 042 0.702 +0. 028 0. 681 +0.015
ZH % iR His* 0. 400 = 0. 046 0.370 0. 009 0.319 £0.012 0.264 +0.011 0.259 +0. 009 0.251 +0. 007
AR Lys” 1.481 +0. 109 1.350 £0. 125 1.284 +0. 116 1.258 +0.093 1.233 £0.082 1.212 £0.012
&8 Pro 0.393 £0.008 0.311 +0.012 0.151 +0.007 0. 194 +0. 004 0.209 0. 015 0.251 £0.014
K& Arg® 1.014 £0. 105 0.956 +0. 056 0.870 +0. 051 0.851 +0.012 0.848 +0.018 0. 820 +0. 043
HHEMR EE (T) 15.244 +1.056* 14.093 +1.523" 13.176 £0.987° 12.556 +1.235" 12.359 +1.006"  12.400 +1.235"
DA B (E) 7.912 £0.753*  7.123 £0.834"  6.645 +0.853°  6.377 £0.257"  6.408 0. 253" 6.396 +0. 458
E/T (%) 51.90 50. 54 50. 43 50.79 51.85 51.58
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BIOCHEMICAL COMPOSITION,AMINO ACID AND FATTY ACID COMPOSITION IN
JUVENILE OF MIICHTHYS MIIUY UNDER SHORT-TIME STARVATION

LIU Min-Hai',LUO Hai-Zhong',FU Rong-Bin' ,PENG Zhi-Lan',SHI Zhao-Hong’ and MAQ Zhi-Zeng'
(1. Aquaculiure Research and Promotion Center of Zhejiang Marine Development Research Institute , Fisheries Institute of
Zhoushan , Zhoushan 316000 Zhejiang , China; 2. Key and Open Laboratory of Marine and Estuarine Fisheries,Ministry of Agriculiure,
East China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Shanghai 200090, China )

Abstract: Food shortage is often a stress in natural environment to many fish species, causing growth retardation and even
death. However, response to the stress differs in species. After the food become available again,they would re-gain growth,
which is called compensatory growth. Previous studies showed that compensatory growth could significant impact on bio-
chemical composition,amino acid and fatty acid composition. The main focus study reports of Miichthys miiuy were that the
artificial controlled technological research of gonad development,embryos and early larvae occurrence , brood-stock culture
and artificial propagation,environmental toxicology,and so on. To date,there had no research reports about the fish hunger
physiological ecology. The effects of short-time starvation on biochemical composition,amino acid and fatty acid composition
in the early breaded juvenile of Miichthys miiuy was researched at (22 1) °C. The early breaded juveniles were divided
into six groups (S0, S3,86,89,S12 and S15), which were starved for 0,3,6,9,12 and 15d respectively. The results
showed that the muscle moisture and ash in difference groups were significant difference compared with SO (p <0.05),
and which was increased along with the time of starvation prolonging. The protein, lipid and carbohydrate of muscle were
reduced along with the time of starvation prolonging. The downtrend of saturation fatty acid (SFA) and monounsaturation
fatty acid ( MUFA ) was reduced, but the polyunsaturation ( PUFA ) was rose. During the short-time starvation of Miichthys
miiuy, the result explained that the SFA was used first,and then the MUFA ,the PUFA was the last. The use rate of PUFA
were different in which the location of double bond during the periodic starvation, the difference as follow:n-9 PUFA
>n-6 PUFA > n-3 PUFA. The main amino acid of SO was Aspartic acid, Glutamic acid, Met, Leucine, arginine and Ly-
sine. After several different short-time starvations,both the total and the essential amino acid reduced significantly, which

were different with SO group (p <0.05). But there was insignificantly along with S9,S12 and S15.

Key words : Miichthys miiuy ; Short-time starvation ; Biochemical composition ; Fatty acid composition ; Amino acid
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