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Effects of starvation and subsequent feeding on biochemical
composition and energy value of Platichthys stellatus
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ABSTRACT The effect of starvation for varied period of time and subsequent feeding for the
same time on the biochemical composition and energy value of Platichthys stellatus, cultured in
seawater at salinity of 321 and temperature of 1941 °C, was examined. The contents of wa-
ter, lipid, protein, and ash in the body and feces of P. stellatus at an average body weight of
26.02+0. 30g were determined. Compared to the control group, the contents of the examined i-
tems were significantly different in three treatments which were starved for 5, 10, and 15 days
respectively and subjected to subsequent re-feeding. The contents of water, lipid, and ash, and

the energy value in the body of P. stellatus changed significantly, while the content of protein
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showed a moderate change. The contents of lipid and protein in the feces changed noticeably
while the content of ash and the energy value stayed unchanged compared to the control group.
It was also found that the biochemical composition was positively correlated with the time of
starvation; the longer the starvation time, the more significant the change. The biochemical
composition gradually recovered to the normal values after re-feeding, and the longer the starva-
tion time, the longer the recovery time.
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HTFARANEHES AERTXREY NG ANEZLHNE. YL EZ AN TEMERELZENE (W
etal. 2000;van Dijk ezal. 2002), fENERARYE L —MEN, EREIEW KGRI #ET
EHEMEAKFEERNIE Rz a4 K (Jobling  2001;Dylan et al. 2007 ; Metcalfe et al.  2001; Hor-
nick et al.  2000), TEARMTA Pk, 432 83 B YLK B B8 1 A B OB 32 R AL K = 19 88 71 %) F
AR ERMEAEEFERN, CHERET BT R B RS (Hervant ez al.  1997), {HIPXF
MrErRZENAR, BHHARZEE . WIEEREKREA K, £ 2 2BIFEEAS KW (Vidal e al.
2006; Barash ez al. 19985 Mikami ez al.  1995), & FYURMEWA LRE TR AWM ILBE R LT,
R A G YRR R ME D SO RS R U AR AdG., BT, aREIRTBE, S
FeW AR A 3 K SE PR BT R HE & BN, WS AR O RE B TR 4 Bl ST A A E] P B R L AR S A
Rl AR R AR D M H—RETERGHREIHAEL S B/NES 1998;Ehrlich ez al.  1976),
PURAL B 5 SR IF R YK R B S , AR A (L4 o 9 BB IR A B AR T

BTN Platichthys stellatus , X FRERITH(ZH B4 1995), TE W4 Starry flounder, B #E H
Pleuronectiformes. ##} Pleuronectidae . ® W El Pleuronectinae, JI| 8 J8 Platichthys (Neilson 1994), {8 %%
TREE EEESE, B RA AR, BBENERSA F AL AP AR Y 2 (30°~70°ND g Il , 4 15
AMER EEH RPH.PE. A SHEMHASERE, AT# AL, RE 20 Hy 80 FREE LWL TILRES
UL EEERILOE T, BRt AARME T 4FER (EEESE 1995 . EANT RN 80 R R di
% (Yusa 1957;Mito  1963;Policansky er al. 1979, B JLEX BRI BEAY K% AT EFH MBS
EBURREEMGHFEHRT T O BRE(ERESE 1995 %5 2008;2 MW 2009, K WX HAb
Pl Ko i b A Al gl R L R BE (A AL OB SY . ARWRSY DLE BEI B S AR o8 X 4 AR S LIRS B I T A Ak 4
AU K BEME B R, LA DR B B SN R AME A K R B R E R 2 F e it SR B R IR S %

1 #HRIF=

1.1 ZWHRBEEESEH

SEETERERHERFAN B EALREHRT. BRE)IB26.0210. 30 ) F AL B BITHEETAKE
(50 LOFR%H, Mg /KR BEAE M 7E 1921 °C L3R BE g 3221, pH {2 7. 90=£0. 15, {RIF B RELL T T, R LB HIK
PR R EE I B R 3K) . SCR AT KR B KT R A X, 2 ULEE RV IE 5 .

1.2 #MRkBRESYHK

SCEG BT B BE )1 8% (26. 024-0. 30 @) HRIEBIBE M FRA G R4, P A iz [0 /5858 10d [ E M.
1 N7 1 18] 4 R % 0 Ly R FH 3 2 A A = M SE SRR & DR BRIK (7 £ 30,17 = 300, iR RIR AR, S i BR 4% 1 B 38
2, FREERKIERE, YL AR MR,
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1.3 X®igit

SEUE 4 AT AR 14 B A BIPLER OdCH B 4E S0),5d(S5).10d(S10),15d(S15), R J5 43 BIVK B #
i 20d, L tE 1T 35d. BAKE 3N EE,LRAMN 12 MRKKRERESMIE R HRIHHITHES.

1.4 HmHBESUE

ERIFIRF . BB MWSE 15 min 5, WERE REEHBEERFEE 5d MY BRI E ER1E
PREOEERD . B S B 1 WIAE 2K, GHBILER | & HHBETERE, KRN SERERRFRE
W& B HATH IR . BITARSSJIRER, AREE O CTHFRER.ITAEAKE. RAY
P8 AT E M A& 8 CE NX6.25)  RARKMER (BR800 M E MW & & KR ESRY
B2 (550 “Crah G KAy & &, B O f EE I e B, M4 XS w22 1o 200 mh I R k. BUm TR
2% LAF RN I SE M AP BB IE R E R . R R R KW R AEA IRA B 4 = 9 H R 408 WSR-1 i
g0 A4 ) 2% B9 WGR-1 it

1.5 BENKITSSH

it A S5 S BUR AT T A B F O 2 4 0T IR X R R Ak 2 R (4 8 #E 4T T DUNCAN ZE L, L P<C0. 05
R BENRME. BRS04 R A SPSS 13. 0 #47.

2 &R

2.1 MEEEERMEMNKEKERERE

2.1.1 HWAREBRRRMNEHNGKRETH A

ME 1 AT LAE L PURAL B B B0 AR T A s i B R LR AL B R E K AR R R TR AL, & S8
Bl A E EYLURAL FR A Rt 1 B E R T IE S RO X BB 4 SO /K - (P<C0.01). MIRE B I 45, S5 4K
R B, K § & T A So M S10,S15 41, K E A E 10 KEPEE L XA SO K, E R
REE(P>0.05), SLIEHREMN IKFRENBH SO AKFHERREEP>0.05), S10 F1 S15 AHEKE
B RE R B K, K A% T 0 R So AR T S5 4,510 A1 S15 A B R MR /G A9HT 10d 2 B & &
F B KT (P<C0. 01) , Bl Sz B 45 s i Sk AR B AR 4 S0 B9 7k -, S10 Z2H A B (P>0.05),1M S15 £ 57
% (P<0.05),
2.1.2 WUREBARMNEHNG LK EA

ME 2 BT AF L PURA T ER )M EKNERMEE ., SLRHAENREHERFN LK BERT
IEH B MR A BB SO 7K S (P<C0. 05) , Hor S15 A B 2 R ARk B K F(P<C0.01), IKEHMRE, & LKA
SR HMMEERK, Hr S5 A KRR ERE BB 5 REPSEX MAKFE, 25 A B F(P>0.05), 8%
Wt i 2K X B K, 2R R EE(P>0.05), S10 f1S15 HEKERBE LK BRERK, B
AR FEERT S5 4, FISLIRR)E 4 Rt R REABIXT A KFE, 2R B FE(P<0.05),

2.3 NBEBARMER/IREBEREEENEMKRIE

2.3.1 WAREBRESEmNBEERRKSELSTHHEA

ME 3 ATLAE L, LR RS, 5 HA SO kK S RETRHRAE. VRS HRBLHENE
T S AR K 43 & B e B 3E , BN LR AL BE A5 AT, 25 VLR 4 B iR K 0 & B 13k 210 T R B Xt BR4H SO By
KA, o S5 HZE R R B FE(P>0.05),510 417 5% (P<0.05),S15 42 B4k B 3#F (P<C0.01), IKEHESE,
S5.810.815 2 FREMEE ,(H—HE T BAHKFE, S5.S10 4 AR KD 5875145 5 0 ¥ 35 3823 5t B8
K, ZRARBE(P>0.05), S15 HAKKKSSBELEERMNIEH TR, 25 A BEP>0.05),
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Fig.1 Variations of body weight Fig. 2 Variations of total length Fig. 3 Variations of water content
of P. stellatus in the body of P. stellatus

of Platichthys stellatus

2.3.2 MBREFREBENSERNBE SRR S ENHE R

MEATUES . JUREFEBEAME 2ol Ak HiEl S22 mE &, BEE LR [ § T
K, AEERNAHREY & &R PURM K IR S B, SULRAAIEA S5.510.515 78 YLK AL 2 45
WE W AEENEHERSESRKFXSEAKE. HRAAEZRIREEZEKTF(P<0.0D), WERRE, F4HAE
BIE AR S BRI, So IR E 7 mE I5d i B4 SO K F. 2R AEEP>0.05), LRt
S5 HM SR & BAB TR SO KT, EZRBAREZE(P>0.05);S10 355 45 5 4 #F b 3 48 if %4 SO 1
KE, EFABEP>0.05);S15 HE LR R AENMHBH THELTEAKTIHRK, ZRAEE
(P>>0.05),

2.3.3 MHMEARELEHNBERESOFALATAI A

MIE S AT RAE 3 N B9 DUAR AL 3B X B B )| 8 LA N B B RS B AR R 3 . VUL FRES AT, & 4b
PR S5.810.815 BEA RSB AR B ST IR X ARHE SO ML /K. LB BNS TP, F4FE
B2 & A AT e R e . AL B4R S5.S10.515 ZEYLIRAL FES R aT , B R S Bk FHBAKY 2R
WARBEP>0.05), fEREREEMNRT5d.95.S10 HER RSB E FRBE, 152 5 MK B 1% 8 5 e 8
HEABEBANBR S KL, 2R R EZE(P>0.05);SI15 AEMKEHRBHETSd 2R FTHEAME, ZETH
28 LA PR ERMEAE 5 KA 10 RS EMA 55 A XL RR B ENKFE(P<0.01), FILIEHR
Bf.S15 HEA A S ERE BN BAKFE. ZRAEHE(P>0.05),

2.3.4 mﬁkéjﬂ}&%‘%ﬁiﬁwl@%ﬁwﬁdz\é\é"éﬁ%“@

MWHE 6 FTUUE W EBANLRH SR, XA SO MM IRy & BAERAE - HEBEREN KT, K5 H
AL H R B BT )| B R N R BRI RS 3 . DURET R K A & B LR Ak R 4 AR 4% Ak R 4H K
S EYE XA SO MK (S5<CS10<CS15), Z F M B EF (P<T0.01), MIKE R MWIFIG, & 434 K5
EEBH TR, SSEKRE /MR 10d EEXNBAKT . ZR AR E(P>0.05), 25 - HAERFAFIX BA
SOKY,ZRARBE(P>0.05), S10.S15 HEWKEHWH 15d ARBEXNBAKE. Z5 A8 F
(P>0.05), 25— HAEFF I A SO KAKF, ZRABEP>0.05).,

2.3.5 MBEERBENZHNBERBFHBRELSTHY A

ME 7 AJLEH BN LR SR XA SOMEFETEHEEEZSH L ANBSH., SYURLHEATE
YL AL FRZE R FF AR Z R W /T 5d B9 E P IE & & W T LRI B xy BZH SO /K-, IF & T R B xd BR4H SO
B 7K, 22 F ) B & (P<0.05), Hif S10.S15 4 2 5 B3 (P<<0. 01) . FEHF KA WS m] pY ik <, B 55 1] 4%
EFETIE T E BTN, S5 AR E /WA 6 ~10d R EEXT A SO WAKF, ZFARFE
(P>0.05), FI&MALWLEERM, ZLWH S5.510.815 HE B & BT X HE SO WK, ZRHUAR
Z(P>0.05),
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Fig.4 Variations of lipid content

in the body of P. stellatus

2.3.6

Significant difference, * P<C0. 05;
Highly significant difference, ¥ % P<(0.01
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Variations of protein content in

the body of P. stellatus

Fig. 5
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Significant difference, * P<C0. 05;
Highly significant difference, * * P<C0. 01
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Fig. 6 Variations of ash content in

the body of P. stellatus

MWE 8 AT LIE i ERANLH LB, XA SO WEEPEARSBEZH EANBES . BFLBHAEI
TRALERE5 AT IR IR S BUIRAT 5d ASE P E A TS 2\ TSR IF fh it xt FRA S0 97K F , 3F 5 T IR X B4 So
BIKF , 22 5 AR B 8 (P<T0. 01, BB K &SI I ] 9 HE <, B2 30 1) 8% 36 8 o 3B 1 B B B 41K, S5.810
HTEE LRI 11~15d FEMREHE T X B4 SO K F, ZRHY AR FE (P>0.05),S15 HEKE IR 6~
10d BER 20230 34 BR4H SO MI/K TV, Z R AR W E (P>0.05), FLIGA A FE 5 A & 2 RS20 R4 So /Y

PR

KFEZIE—HAE R T X8 H SO B/KFRILILE R, S5 2R AEE(P>0.05,510.S15 HEFH B FE

(P<0.01).
2.3.7

ARG AR ES BN R E T RS S BHES

M9 ATLAZE h, E B LR R X IR SO MBE P KRG BER £ — T HBEE K, 5%

EFBHARBEP>0.05),

BTV AL S RS WO R () o B rh S8 TR 4 B B R R o R SO KL OF — ERSF RIS A R
ig 10 e 0 :??,8) 44 _:_gg 5:,32 22.0
Ll e AR ek s (I =ik
RS AT %‘S*Siizékw R
e I e A T E 36 "—%‘ﬂ 1 &2 1958
S T S Sl
= . 3 X = 180—8 ‘ .
®& s 10 15 20 25 30 33 %3 30 s 20 25 30 35 %R 18075710 15 20 25 30 33
K # Days WA it F ¥ Days

* RRERBE P<0.05; x x RKInER
% BE,P<0.01
Significant difference, * P<{0. 05;
Highly significant difference, * % P<C0. 01
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Fig. 7 Variations of lipid content

in the feces of P. stellatus

* RREFEE, P<0.05; x x RRESF
8%, P<0.01
Significant difference, * P<Z0. 05;
Highly significant difference, * * P<Z0. 01

Fig. 8 Variations of protein content

in the feces of P. stellatus

2.4 NEBEBHRYERIKEKREFEELEENTI

2.4.1

MG BRATZRMNE R P aE Hh .
B 10 AT RAFE Y R B SE BT AR b, 0 B4 So ik Y REH 2 LA bR B2 Wl B ia s, B

* RRERBE,P<0.05; » » RREF
2 #,P<0.01
Significant difference, * P<C0. 05;
Highly significant difference, * x P<C0. 01
Ko ERIBEFEIR>TENTH
Fig. 9 Variations of ash content in

the feces of P. stellatus

A FE YR AL SRS B T B3] — 3 K F(S5>S10>>S15) , £ B ¥ 5 % (P<C0. 05), H: 4 S10.S15 48 & 4%
BEAKF(P<0.0D), HFHKERBE, £ LA ARKNEE/BRE I, S5 AEKEREHE 10 XX
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KT, ZRAEE(P>0.05), 25— H 4 F7EEEX BHAKFE;S10.S15 BYAEKERBSWE 15 Xi
EXFRRAKRT . ZRABEP>0.05), Z G4 R R BAKY, HRILIE R,
2.4.2 HURE BHR RN EZrN G EB PRIMAHYH

ME 1T AT IE S, ERAD LR 4, X R4 SO 38F A RE M 4P E LU E E A9 KF . &SR 4l e YL 4b
FRESTRAT, Rk E R R HET 5d WEME N REAEYRE T BAEKE, ZRERBEP>0.05), MEWKE
BB EAER, SLRHAERFEWREYEZH TREE. HERELRHLEE R, SR HBMENEMEY
RFEIE AR X BAKY 2RI AEEP>0.05),

z e 22.0 --S0
2 2 21.5 ——3S5
2 —: I &
EBE ) },1 oC 21.0 —a— S 10
=3 E/%’-A / e éﬂ o 20.5 — 515
=2 I S S S0 =5 20.0
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® 3 I ——S10 2 % 19.0
S " —=—S15 5 ia
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* BRERBE,P<0.05; » » ERERFEEE,P<0.01 * RAEZEFBE . P<0.05; » x RARERFHEE,P<0.01
Significant difference, * P<(0. 05; Significant difference, * P<(0.05;
Highly significant difference, * » P<C0. 01 Highly significant difference, » * P<C0.01
B 10 BB 8akREEK TR B 11 EBT S EE M Ak
Fig. 10 Variations of energy value in the body of P. stellatus Fig. 11 Variations of energy value in the feces of P. stellatus
3 itig

3.1 NESEPEMIKEFEMARNHTR

B TIURB YA RRET @M PIRE 4284, IR A S8 FY B OB B M B 5O #2144t
REELIgERe AL fr IRV NIEE R BAESR. O FE P A A Y45 4 B A 46k U7 4 7 VLR i 38 5 1
THEEMNEYEMORAGEHS 1999 Ry H%EF 20000, AMFMEYE . 8 TFEE AR EEEN
REMSEEMELER, MYURNEVETARAR(ESEHE  1993), —BIBR T, AEETVRTHE, ZHA
BRI E LM KGERERE TR HA SIS, ERIE DR Y [T 55 7E 52 0 (8] 8 4 47 %, SR JE
FHR 7 » x4 B BT 8D, T B — MR AE BR B K B IHAELUS (Ehrlich ez al. 19763 85/NESE 1998),

AR LR R R, PUBRM ] BB )| 8% f fk B U & 8L B 3, BEE UL BT IA] 69 ZE T BE S YLUIR 5d.
I0d BN BEREARSEXEE A IR IIWERNIBRGREAFRSERFI TR, X5 H%E
QOO EUMBHANTIRT ERBAENR 2dER AT TR BANEARAZE,15d FEBAEA B FREK;
WX (1999) R MF A8 Crenopharyngodon idellus YURET EEHFERELX AN EARTBEECAHABH
MRGRAM B, BT R, EVUVRB R 25 85 KA — Lo a4, TEF AR & g R L4,
EYYURE F3E—EK, MFEAEAEREMRERE. SRR RER ., 7 8 UL E (sd. 10 £
B )11 85 5 FE R I A0 s 0y 32 1R 58 B B0 R DA 4 55 L AR A A A B0, (B S YUAR B IR E <, B LR 6 o B e SR g
7 4 52 4% TH FE » 5 B — 8 72 B UK 52 3h I VB IR N B A f2 AW R A4 iy G S T R Y B &, X R 1R
SAERGEEREEE., x5 565 Silurus meridionalis 41 KT #E 8 Clupea harengus F1BX Pl 68 fi
Auguilla anguilla , TEYUR IR OT B £ B IHFE SR8 AR GOBE AR B, T BEE VUIRAT I B9S2 K EEHAEE LR
B SE B 25 AL (Larsson et al.  1973;3K  J%%%  2000; Wilkin  1967), Wik % (20000 H kK MEHH Pa-
grosomus major TE 20 C TR 15d, BB T 7. 5% ARk SBBE LA . EOAFRSEAET TR, B
KA SBRBAEDSEE, XRHAER S HRELaRXFARKEN  AZBYVRMbER, TEEDEARIER
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REVRA L. 53 40, VLA IS (R A2 5 1| 8% 2 A B Iy L B P B i B R BRI RIS, K 4 VIR & BB T TE R o A LR
EEREE FYURN k@ 4 8 5 0 aEY TR e & ILA N A HLY & B oK o T KLY & B XS 38
LB KK G RE FFBYE. X SR F A AR ULED R R R A MAL(EFHE 1993;
BANES 1998 MRS 1998). REMARMIHCRET . KK AR & KEMR TR ELTFEMBZ
b, BB R AR A R R EE S AR I VR RS B D, T K 4 K & B b DU B R BG4l R B R
Ko

3.2 BRERIETENR)ISREFECARNEL

YU b B L5 HRT da Pk B ARR S L AR A LA Ay B BUE IR A AR . Jobling 55 (1980) AR &b FAME A K B
BRASTEFAESKESTNE R LA AR, ML Salmo gairdneri Richardson & B IER S B M
(Dobsn  1984) ;8% Icralurus punctatus EEEE H FE IS & BRI & (Miglvas et al.  1989) ; YLK
SRR, FE RIS RIS I, AR MR E . EEL M Sciaenops ocellatus . H58 F 5 F7 5L R K
HEHERE, SENEE AT EEHAYERKE SEFH—F JUREEBRNZWERNEFRREGK ESF

2000; EEMWE 2002, FE 1909,

AL FH FERERRE . SR A MK MEQRE]ETH &, K agEl &8 1E
PR A2 B A EE 10 8k 15 K Bk 2 5 42 T 6 R 2H K S L 33 5 /01 i B 18] %of I BB 49 R B9 0 DU AL, FTRE R T
FEDUIR A (0] B ST 3 B T a7 Ak far b I B 4 5 5 A6 VK 2 8 MR BT B SR A B i AL R A I, LA R X AT RE B IR I I Y
YUBRM 8 o 7K 5> FUIR 43 8 8 75 YK 2 5 VR[] 3 T P 1K , 76 S5 56 &5 SRR 4300 i BRAH KO 40 e D B AR A 8 0R
Jr ARG RN, LAY & B8, K UK S AT .

— AR TE AR YU S LR EE SRR E IR N REE W AT, 7R B SRR B B LA
fERRER G, FF AT BB AR AT R A . (H AR ALK =B LIV FEUR P9 IR U5 4 S R B4 T, T4 3 400 2 R A0 /N,
PUAAR A fE R0 35 s/ N 7 AR TR AE VLIRS RIS B M2 AE KBCR . AR D YUK (5d. 10D B 2 3
J1 88 =5 DA P9 04 A B VR S BE B 5, X R S LR MR R R S R A MEAE KB 4R it T AT R

3.3 ERINSIENERBEIEREFEECERNTH

ARSI P YUIRAL B BR, F AR IR R RR S L & S 21 FE 8 b iR U M AR 1 B A B T B KO, Z R Bl
A TR R B ZE K, EAE A B I R B R BT IR T M B SRR A AR O T X SRR . SR B, YLK
b 55 HUJS B — B A ) Py L B B )1 X P o B B R AR B A R R A, X — 5 SR B B SRR LR R
X AR b B RS RO LR A TR , R B R A R R S T 2 B R D AT RE R B T LR R 3
THAL R GEHLBE T e, 55 & — B ) A BE R & B IE % K.

3.4 EntiRak EEREENTL
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