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Abstract: The effects of starvation and re-feeding on amino acid and fatty acid composition in the juvenile of
Epinephelus malabaricus were studied at (29.2 0. 2)°C. With the extension of starvation time,the results
showed that the saturation fatty acid (SFA) and mono-unstauration fatty acid (MUFA ) were significantly
decreased (P <0.05) , the poly unsaturation ( PUFA) was increased significantly (P <0.05). Compared with

the control group , the gross of the amino acid and the essential amino acid both dropped significantly
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(P <0.05) ,which stressed that after starvation the effects of the starvation occrured; After re-feeding,
compared with the control group, the experimental group of fish in the percentage of fat and energy no longer
existed significant differences, the total of the amino acid and the essential amino acid were both higher than
that(P <0.05). Combined with the weight changes for the judgment of indicators, after 2 days starvation, the
juvenile of Epinephelus malabaricus were with full compensation for the growth capacity, but after 4 — 10 days
starvation, the juvenile of Epinephelus malabaricus were only with part of the growth capacity. For amino acids
as an indicator, after 4 — 10 days starvation, the juvenile of Epinephelus malabaricus were all with full
compensation for the growth capacity.

Key words: Epinephelus malabaricus Bloch & Schneider; starvation; compensatory growth; fatty acid; amino
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Tab. 1 The bio-composition of feed

HEH(%) HREHG (%) K5 (%) R (%) AL (%)
47.0 3.1 10.0 19.9 3.0
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Tab.2 The effect of starvation on fatty acid composition of juvenile Epinephelus malabaricus

ReRHERFR2E 80, 52, 4, 56, S8, Slo,
C14.0 4,652 £0.063"  4.522 +0.075*  4.795 +0.047°  4.688 £0.094% 4,459 £0.071°  4.804 £0.045°
C15:0 0.642 +0.020™  0.650 £0.040"  0.581 £+0.042° 0.584 +0.051 ab 0.592 £0.023%®®  0.739 £0.017°
€160 25.992 £0.986 25.918 =£1.411 25.733+1.042  25.668 1,334  25.506 £1.221  25.094 +1.245
C16:1 7.403 £0.966  6.968 +0.838  6.798 £0.948  6.655+0.924  6.452+0.911 6.237 £0.774
C17:0 1.111 £0.076*  1.099 +0.046*  0.992 £0.045"  0.987 £0.057°  0.963 +0.044>  0.947 £0.021"
C17:1 0.862 +0.028>  0.779 £0.020°  0.776 £0.030°  0.753 £0.032°  0.748 £0.034*  0.736 +0. 045°
C18.0 8.868 +0.822  8.717+0.712  8.091£0.559  7.999+0.448  7.861 +0.571 7.689 +0.442

Cl18:1n~9c 22.925 +1.351° 21.973 +1.211% 21.157 +1.008°> 20.689 +1.013*> 19.933 £1.372% 19.611 =1.144°

C18:2n -6° 12.332 £0.839  12.573+0.940 13.211 +0.934  13.620 +0.900  13.728 +0.877  13.845+0.861

C18:3n-6 0.373 £0.012%  0.354 £0.013>  0.329£0.014°  0.365 +0.010>  0.387 +0.008°

C18:3n-3 1.726 £0.023°  1.746 £0.019°  1.848 +0.016"  1.929 x0.026°  2.141 £0.025¢  2.331+0.022°

€20;1n -3 2.433 £0.415  2.370 £0.408  2.270+0.294  2.376 £0.383  2.487=0.428  2.512=x0.411
C21:0 0.587 +0.026°  0.570 £0,025%  0.526 £0.022°  0.446 £0.031®  0.400+0.010°  0.374 +0.023"
€20;2 0.295 +0.010°  0.318 +0.011°  0.323 £0.018*  0.625 0. 028"

C20:3n -6 1.791 £0.080°  1.929 £0.077°  1.734 +0.075°  1.659 +0.048°  2.282 +0.058”  2.656 +0.064"
€23.0 0.529 £0.022°  0.538 £0.030*  0.624 +0.024°

€20:5n -3 3.207 +0.047°  3.581 +0.045>  3.902 +0.034°  3.986 £0.053¢  4.084 £0.057°  4.369 +0.040'

C24:1n-9 0.523 £0.0249  0.509 £0.023%  0.451 £0.022°  0.397 +0.014®  0.381x0.018"  0.314 +0.016°

€22:6n-3 4.945 £0.121*  5.722 £0.200>  5.956 £0.197°  6.378 +0.265°  6.670+0.245°  6.720 £0.138°
Y.SFA 41.852+1.993 41.476£2.309 41.247 £1.779  40.910+2.047  40.405 £1.964  39.6471.793
> MUFA 34.146 +2.784  32.599 +2.500 31.724 £2.350  31.026 +2.381  30.001 £2.763  29.410 £2.390
Y PUFA 24.001 £1.830° 25.924 +1.293% 27.300 +1.288% 28.219 £1.308" 29.593 +1.290* 30.933 £1.161"

Yn-3 UFA 12.311 £0.606° 13.419 £0.672% 13.976 £0.541™ 14,669 +0.718* 15.382 +1.755% 15.932:0.611°

Yn-6 UFA 14.123 +1.639% 14.875 +1.029% 15.299 +1.031®" 15.608 +0.962% 16.375 £0.945" 16.888 +0.933"

Yn -9 UFA 23,448 +1.375° 22.482 +1.234% 21,880 +1.133°° 21.242 +1.062"° 20.314 +1.390® 19.925 +1.160°

i A —TER LT RMFARRERTBE (P >0.05) , FHARFKRERDE (P <0.05)

M 2 AL, REYLIR T (B A, S YLREE S5 % FRAE

SFA £FH#ABE(P >0.05) ,ENFIH{E

£ S0, fy41.852 +1.993 { FRES] S10, f9 39. 647 +1.793, K4y SFA & B HEE VU 8 4 T T
TFTHRIEALREZ(P >0.05) {6 C15.0 FBE EFA#H(P <0.05), MUFA F4H S5XRAZ BZF
BARGAEE(P >0.05), AFEYEME THEBE, HH Ci18:1n -9c M C24:1n -9 ERBF
(P <0.05) ,PUFA B EBE FTHiHa BERBE (P <0.05), ) SO, #24.001 = 1.830 |k F+%| S10,
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130.933 1. 161, Hth C18.3n -3 .C20.3n -6.C20:5n -3 F1 C22:6n -3 FFH B E(P <0.05), {8
€20:3n -6 TR ERINAML AN, Tn-3 UFA fMXn-6 UFA 2 —F FFHias, HxI 45 S101 4
ZABE(P <0.05),%n-3 UFA Lt 3n -6 UFA EFHIEEEE K ; Sn -9 UFA 2 TR E X g A
SO ZiHZEREE(P <0.05),

x3 BRI AT AN AL B ISR I M

Tab.3 The effect of re-feeding on fatty acid composition of juvenile Epinephelus malabaricus

ﬂgﬁﬁgﬁﬁ% SOZ S22 542 862 382 Sl02
C12:0 0.072 +0.004 0.062 +0.005 0.059 +0.002
€130 0.059 =0.003
Cl14.0 4.384£0.091"  4.567£0.085°  4.334£0.076" 4.440 £0.085% 4.423 +0.074"™ 4.513 +0. 056"
Cl4:1 0.119 £0.011
C15:0 0.557 0.048"  0.508 £0.028"  0.475+0.011*  0.493 £0.026°  0.487 £0.037°  0.509 =0. 045
€160 24.659 £1.009  25.599 £1.421  24.761 +1.001  25.113+0.737  25.330 +1.466 24.982 + 1. 007
Cl6;1 5.796 £0.789  5.259 +0.821 5.167 £0.951 5.357£0.964  5.461 +0.745  5.183 +0.831
C17.0 0.861£0.083  0.784+£0.090  0.812+0.069  0.839+0.075  0.852+0.084  0.794 +0.044
C17:1 0.686£0.041*  0.816£0.027"  0.704 +0.028°  0.838 +0.035"  0.707 £0.034°  0.641 +0.042°
C18,0 6.538£0.537  6.535+0.478  6.633 +0.617 6.815 £0.521 6.853£0.554  7.131 +0.453
C18;1n -9 0.121 0. 009 0.110 £0.010 0.094 +0. 003
Cl18;1n-9° 20.399 £1.246  20.316 £1.388  20.689 +1.400 20.496 +1.213  21.316 £1.170  20.204 +1.001
Cl18;2n -6 0.117 £0. 007 0.117£0.010  0.123 £0.012  0.124 +0.011
Cl8:2n -6° 14.037£0.976  14.761 20.945  14.491 £0.911  14.532+0.897  14.591 £0.953  15.399 +0.999
C18:3n-6 0.277 +0.017  0.280 £0.011 0.283£0.015  0.293+0.014  0.298+0.018  0.324 +0.009
Cl18:3n-3 2.040£0.021®  2.021=0.027"  2.070 +0.020" 2.033 +0.024™  2.014 £0.016*  2.106 +0. 025"
C20:1n-3 2.485£0.404  2.644 £0.347  2.57720.276  2.576 +0.225 2.616 £0.378  2.662 +0.441
C21.0 0.698 £0.025¢  0.541£0.026> 0.696 £0.028¢  0.670 +0.017°  0.627 +0.024°  0.498 +0.(022°
€202 0.306 £0.014  0.306 £0.017  0.311+0.015  0.312£0.027  0.306 +0.024  0.328 +0.018
220 0.248 +0.011 0.251+0.015  0.255 +0.015 0.2520.013  0.251 +0.014
C20:3n -6 1.697 £0.072"  1.632£0.070°  1.661 £0.063™ 1.676 20.055" 1.672 +0.057™  1.768 +0. 065"
€230 0.616 £0.025  0.582+0.026  0.618+0.020  0.604 +0.034  0.571 £0.027  0.609 +0.035
C20:5n -3 4.828+0.044%  4.75120.042¢  4.840 £0.044°  4.593 +0.042°  4.223 £0.040°  4.486 =0, 053"
€240 0.076 +0. 004 0.064 £0.014
C24:1n-9 0.510£0.029°  0.420 £0.021*  0.509 £0.020°  0.469 £0.026° 0.463 =0.024* 0.433 20,022
C22.6n-3 7.813£0.156%  7.678 £0.163  7.765 £0.1539  7.472£0.123°  6.660 +0.148°  7.180 0. 133"
Y SFA 38.768 £1.840  39.116 +2.154  38.706 £1.856  39.248 +1.510  39.454 £2.281  39.308 +1.685
S MUFA 30.116 £2.529  29.455 £2.604  29.756 +2.685  29.736 £2.463  30.657 +2.354  29.123 +2.337
> PUFA 31.115£1.307  31.429+1.275 31.538+£1.231 31.034+1.194 29.888 +1.267 31.591 +1.302
>n-3 UFA 17.166 £0.625"  17.094 £0.579> 17.252 £0.493° 16.674 +0.414> 15.513 +0.582° 16.434 +0. 652
3 n-6 UFA 16.128 £1.072  16.673 £1.026  16.552+0.999  16.624 +0.978  16.685=1.039  17.491 +1.073
S n-9 UFA 21.030+£1.284  20.736+1.409 21.308 £1.430 20.965+1.239 21.873 £1.197  20.637 +1.023

I A—ATH8E bR T BHARRERTRE(P >0.05) , FRARFRTEREE (P <0.05)

PR WA, SFA \MUFA Il PUFA Xt B 4HFI 45 SE6 20 2 A 25 RAB R B2 (P >0.05), ¥t
Yn -3 UFA,3Zn -6 UFA f1%n -9 UFA 534 & 8L, (X Sn -3 UFA X} BR4 5 S8, i S10, P4l ]2 5
BE(P <0.05) 40, AR BE(P >0.05),

RS IE DR AR i SR R R B TG (1) sP SR it T ae i R A
TRE S 5 A YIRS B T R RV (2) B A A TR 2 n -3 RFIH 22.6n -3
120 :5n -3 KBRS AT REAE A YRR A B G5 M1 P S, TR I R LR ST
2.2 YUBANFEEARIRT SO A f )y 0 S B RR I

YURJE 810, HIWERAR BB FLFEER BB BERTFXEA(P <0.05) (F4), HbxRLg
AW HAR ERR HERTMEREIR 2 d GRS BEMEZR(P <0.05) ; BUEBR i 141
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Tab.4 The effect of starvation on amino acid composition of juvenile Epinephelus malabaricus
HEMFNAE S0, 52, 4, 36, S8, 810,

REER Asp 3 126 £0.058¢ 1968 £0.023°  1.921 £0.018°  1.907 £0.042°  1.816+0.010®  1.615 £0.042°
FHEER Thr + 0.829 +0.017°  0.812+0.015° 0.782+0.012">  0.773 £0.014>  0.738 +0.010*  0.739 £0.010°
22 R Ser 0.589 +0.010° 0.574 +0.011%  0.629 +0.014¢  0.565£0.015*  0.538£0.013"  0.524 £0.012°
BER Glu 2,507 £0.073¢  2.509 £0.065° 2.421 +0.045% 2.423 £0.057"  2.351£0.075>  2.157£0.051°
HE® Gly 1,237 £0.041°  1.175 £0.045% 1.142 +0.080" 1.041 £0.033*  1.092 +0.054"  1.043 £0.073"
HER Ala 1173 £0.071b°  1.248 £0,056°  1.208 +0.027"  1.124 £0.046*> 1.170 £0.044>  1.069 £0.018"
HEBR Val * 1.308 +0.066° 1.166 £0.012°  1.071 +0.044°  1.012+0.041*  1.014+0.024*  0.994 £0.055°
BHEPR Met » 0.556 +0.027¢  0.525+0.014°  0.520 £0.015° 0.514 £0.011°  0.458 £0.014"  0.399 £0.011°
SERR e * 0.847 £0.015% 0.874 £0.027°0  0.819 £0.016"  0.849 +0.009>  0.903 £0.014¢  0.781 +0.018"
HER Leu * 1,626 £0.062°  1.555 =0.042% 1,531 £0.052™ 1.513£0.043%  1.475£0.050"  1.152£0.074"
EREER Tyr 0.658 +0.018¢  0.627 £0.015"  0.696 +0.014¢  0.702£0.010¢  0.674 £0.020%  0.581 £0.021"
ERERE Phe = 0.997 +0.024¢  0.959 £0.034°0  0.950 £0.025°  0.885+0.021>  0.859£0.017"  0.7950.015"
70 &4 His * 0.430 +0.008"  0.428 +0.007°  0.385£0.010°  0.386£0.004*  0.398 £0.007"  0.438 =0. 006"
Hig R Lys * 1.578 £0.040 1.596 +0.040 1.566 =0.052 1.607 £0.049 1.567 £0.046 1.539 0. 051
WEM Ag = 1,287 £0.022¢  1.227 =0.040%  1.238 +0.042*  1.2200.028>  1.211x0.035"  1.107 £0.038"
A& B Pro 0.680 £0.024*  0.852£0.026° 0.992+0.019%  1.086=0.017° 0.781 £0.028"  0.746 0. 025°
HEBEECT) 18.428 +0.565° 18.005 «0.471° 17.871 £0.485" 17.607 £0.440" 17.045 +0.461° 15.679 £0.484°
M‘Tai) 0.458 +0.2819  9.142 +0.231% 8.862 £0.268™ 8.759 £0.220™  8.623 +0.217°  7.944 £0.242°
E/T (%) 0.513 0.505 0.496 0.497 0.506 0.507

o AR FEERF—

AR AER S BT
S10, ST MR 2 [0 04 BEBMM FRBIMIZRBE (P <0.05),

(&5

BERE

FRUE AR BHRARRERREE(P>0.05) , FRARARRERBE (P <0.05)

BE P, H S0, SMBAZEERBE (P <0.05)

#5 BREAXMATAHGYHESERTM

Tab.5 The effect of re-feeding on amino acid composition of juvenile Epinephelus malabaricus

SRR

0,

s2,

S4,

56,

S8,

S10,

REEBR Asp
A Thr =
42 F B Ser
AEB Glu

H &R Cly
HER Ala
B Val *
EHHEE Met
HRER le«
FHER Leu *
ERER Tyr
AR Phe *
A& B His *
AR Lys +
FEER Arg
JREER Pro
HERLE(T)
REH(E)
E/T (%)

1.731 +0.022°
0.773 £0.010%
0.562 +0.015b°
2.356 £0.041*
1.267 £0.043
1.200 +£0. 046"
1.111 +0.045°
0.566 £0.024°
0.872 £0.010°
1.500 +0.033*
0.567 £0.010"
0.848 £0.018°
0.461 £0.014
1.544 £0.044°
1.198 £0.045"
0.868 £0.024¢
17.424 +0.441°

8.873 £ 0.243"

0.509

1.914 £0.025¢
0.757 +0.014°
0.557 +0.014°
2.415 £0.043%
1.252 +0.082
.244 +0.071*°
130 +£0.042°
.468 +0.007"
.870 +0.014*
.567 £0.042°
.621 £0.009"
892 +0.022%
0.475 +0.012°
1.625 £0.047"
1.262 +0.038®
0.827 +0.025%
17.876 £0.507%

SO = O O ==

9.046 +0.238%

0.506

1.781 £0.017®
0.753 £0.009°
0.535 +0.004"
2.440 +0. 058"
1.18 £0.080
1.224 £0.017°
1.149 £0. 047"
0.620 +0.024°
0.920 £0.016"
1.713 £0.081°
0.642 £0.011%
0.850 £0.017°
0.447 £0.009"
1.654 +0.038"
1.259 £0.035%
0.786 +0.027°
17.953 +0.490%

9.365 +£0.276™

0.522

1.775 £0.006™
0.773 £0.014%
0.573 +0. 006"
2.485 £0.043%
1.271 £0.041
1.241 £0.045°
1.299 +0.052°
0.566 +0.009"
0.914 +0.011°
1.677 £0.054"
0.706 +0.010°
0.970 +0.009°
0.462 +0.008"
1.697 +0.034"
1.235 £0.047%
0.798 +0.023"
18.442 +0.412"

9.593 +0.238°¢

0520

1.839 +0.048°
0.791 +£0.011°
0.58 £0.011°
2.534 £0.051¢
1.192 +0.76
214 £0. 044"
. 181 £0.063*
.581 +£0.010"
871 +0.016*
723 £0.064"
648 +0.015¢
. 866 £0.021°
.421 £0.007*
.688 0. 042"
285 +0.031°"
1.119 £0.024¢
18.533 £0.534%

—_a—_, O 0O = OO =

9.407 +0.256™

0.508

2.010 £0.024°
0.894 +0.008°
0.642 +0.005¢
2.609 +0.013¢
1.245+0.93
1.395 +0.052b
1.198 +0.054°
0.566 +0.014"
0.911 £0.014°
1.707 £0. 027"
0.672 £0.017¢
0.966 £0.013°
0.420 +0.012°
1.692 +0. 052"
1.264 £0.024*"
0.642 £0.022"
18.833 +1.281°

9.618 £0.218°

0.512

xR HAER;R—

TR EARF BRI RRERFRE(P >0.05) , FHAMZRER BFE(P<0.05)
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BN s A B4l B MR

3 hgh

YR SFA F MUFA TR, BER A BRIV EEEBEEEZ TR (P <0.05), 5S4
AR Lt KA T RSN , B2 YUARAT 1A A I I LR B B, IR IALJS S0 2 40 Ak P OIS
WIMRERE G B SN MAREFAAESELR, ZARETNABEE JUR2 d WS S5 A
Y B ELAMEERMBES TR 4 ~ 10 d BB ERAIMELE KBRS ST 5 IBUEERR 4547 MR 2 ~ 10 d
HRT AT g HA e S MEE K RES

ASLHy R SFA A MUFA & R BEE VLR 8] 1 JEK 1 F I, PUFA BN & B2 F TR, BB L3
BYEMTEIRA TR En -3 UFAMIZn -6 UFA —H 2 FFF#% (A5 n -3 UFA H, Sn -6 UFA |
FHIREA, n -9 UFA 2 FMRfa S, ULBH A7 7 BEf 4h S E YU 0 3 TR MG IR 30 2 7 32 1 S5 DL 2
2n-9 PUFA >¥n-6 PUFA > 3Xn -3 PUFA, LLUHEI A0 7 BE A 4 M 2e LR B A 72 b 2 e 1)
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