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# FE. BF5T 0. 300, 600, 900, 1200, 1500 mgkg 6 L-HEENMKFXtF#E ( Paralichthys olivaceus ) 1
K, AARMMRIEIRAOE R, ZRET: BMEN 1200 mg/kg HLLFEA TR AN ELMIFEERE
BERE, AHMAREERK (P <005); MERHS L-AMSEMRM, FEXEATHREY, BEFNE
3 900 ~ 1 500 mg/kg BF, SHABMBAERFEE (P<0.05); HR+HREM L-AWME ERKSLRAMEKLE (P<
0.05), Mist&BARFIELRMIEHEY LM (P <0.05); BLAMFETHIENEES -RBMENEERMHE
%, HEMERN 1200~1500mgkg B, BEXMBHAEREE (P<005); JIATHEASTES -AEKBINERE
HE, HEHERAEE (P <005); FAPRM L-ABRELFPHAESLEN. BEE. HB=ZBMEKE
ASE, BRME 1200 mgkg AFHIRT BB EMTIEA (P <0.05); HABARMES BB BAHE
Frign, e 1200 mgke AIES BRI RARS 41.6% (P<005); MFFLEELFREHEIEEAYMEE L-
WA IMBAEINME FRAeYE, BEEREANGLUER, BXREIAEE (P<005), ATAA, ERLR
4T, ERRRN AR RETFHSHEERK, BRIEECREE. Eil L-ABBEFRMER 1200 mgke,
X897, FE; EREMR; AR, ARER S0ER; nBER
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Effects of Dietary L-Carnitine on Growth Performance, Body
Composition and Blood Parameters of Japanese Flounder -
(Paralichthys olivaceus) Juvenile

GAO Xiao-qiang, TIAN Qing-jie, SHI Hong-yue, JIANG Zhi-qgiang
(Key Laboratory of North Mariculture, Ministry of Agriculture, Dalian Ocean University,
Dalian 116023, China)

Abstract: The effects of L-carnitine on growth performance, body composition and blood parameters
for juvenile Japanese flounder (Paralichthys olivaceus) with initial body weight of 10.30 = 0.12 g were
investigated. The juveniles were fed with diets that supplied with L-carnitine at 0, 300, 600, 900, 1 200
and 1 500 mg/kg diet. The results showed that juveniles fed with the diet added with 1 200 mg/kg
L-carnitine got significant rise in body weight and special growth rate in contrast to that in control
group, and the feed conversion ratio in this group got significantly lower than that in control group
(P<0.05). The hepato-pancreas index decreased with the L-carnitine level increased, and when the
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content of L-carnitine was 900-1500mg/kg, there were significant differences compared with the
control group(P<0.05). Condition factor and survival rate were not affected by supplemented with
L-carnitine(P>0.05). Crude lipid of muscle and liver were negative correlation with supplemented with
L-carnitine, and there were significant differences compared with the control group (P < 0.05) , when
the L-carnitine content was 1200 - 1 500 mg/kg. Protein content of muscle was positive correlation
with supplemented with L-carnitine, but there were no significant differences between the groups (P>
0.05). Glutamate-oxaloacetate transaminase (AST), total cholesterol (CHOL), triglyceride (TG) and
blood urea nitrogen (BUN) that supplemented with 1200 mg/kg L-carnitine were significantly lower
than that of the control group (P<0.05). Compared with the control group, the blood glucose of the
group that containing L-carnitine increased, and that of the group adding 1200 mg/kg L-carnitine
increased by 41.6% (P < 0.05). There was no significant effect in total protein, low density lipoprotein
and high density lipoprotein levels at all treatments (P>0.05), but the content of total protein and low
density lipoprotein was descended and the content of high density lipoprotein was promoted, according
to the increased dietary L-carnitine level. In conclusion, under the condition of this experiment, adding
L-carnitine will promote the growth parameters of Japanese Flounde (Paralichthys olivaceus) and
reduce crude lipid content of fish, at the same time, the optimal dietary L-carnitine level was estimated
to be 1200 mg/kg.

Key words: Japanese flounder (Paralichthys olivaceus); feed additive; L-carnitine; growth

performance; biochemical composition; blood parameters
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%, WEKAA2 Limin, BRKZHEA RIS



%1

BANER%. SRR P eEx T AR R K AL R I R AR R 41

T8, 4 MEER, HF60d, LRAKIKE
ROEEXYEEK, BMREBIRKER RS2~
19.5°C, #32.6 £ 0.2, B EE T 7 mg/L,pH 7.7
£0.01, BEE/NTF0.05mg/lL,
1.3 HaWsE

FHELWERG, F=R&24h, NEFAKE S
PLphB s, MitkK . REE, FFRKELAR
BEPERNEHE TR#SKG TR, .0 (12000

r/min, 5 min, 4 °C), FrAALERAAE KA HIR
e A GE PRI AR, 5] B HR A 2 I SR M ANL
¥REM M AL RS E F-80 CHEIK
BOKFPREEH . BESE I 874h 82
B, #t+ (105 °C), BB, i3£.420.18 ~0.25 mm
KRR, RETFFRES, #ireaEEAER
57 .
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Tab.1 Mass fraction (dry diet) of ingredients and nutrients composition of basal diet g/kg

JE4} Ingredients Lo L300 L600 1900 L1200 L1500
41 ¥} Fish meal 500 500 500 500 500 500
BHEARE Active gluten 200 200 200 200 200 200
o -TE¥} a -starch 60 60 60 60 60 60
#1¥§ Dextrin 60 60 60 60 60 60
fa1 1 Fish oil 40 40 40 40 40 40
APNC-stay-C 5 5 5 5 5 5
K G HABERE soybean lecithin 30 30 30 30 30 30
o -HEE a —cellulose 35.0 34.7 34.4 34.1 33.8 335
L-P388, L-Camitine 0 0.3 0.6 0.9 1.2 15
=8 =% Cr.0 5 5 5 5 5 5
BAHAE Vitamin Mix '’ 35 35 35 35 35 35
BADYHE Mineral Mix *’ 40 40 40 40 40 40
##EH Crude protein 436.1 457.6 4443, 449.5 436.7 445.8
FAEHT Crude lipid 120.7 132.1 125.3 129.6 136.9 127.1
K4 Ash 176.6 181.4 185.7 1782 183.9 185.3
/K53 Moisture 58.1 55.5 64.2 53.8 59.4 57.8

e 1) S0gTEESEELTE (ng) « BEEA, 6; HEED,, 0.125; B4 EE, 200 H4EEKy, 40; $EEB,. 50; HE#EB,, 100;
W FEBg 120 H4EFB, 0.2: T, 60; HE, 4; BME, 60; WIF, 150; EiEEVe, 20; £YE, 05. 2) HI0gRERMF YR

&8/ (mg) : &, 50; ¥, 10; &, 25; &, 15: 6, 03.

Notes: 1) Vitamin content (mg) in 10 gdiet: VitaminA, 6; Vitamin D; 0.125, Vitamin E, 200, Menadione (K3), 40; Thiamine-nitrate, 50; Riboflavin,
100, Pyridoxine-HCI, 120; Cyanocobalamine, 0.2; Ca Panthothenate, 60; Folic acid, 4; Niacine (Nicotic acid), 60; Inositol, 150; High stability of
vitamin C, 20; d-Biotin, 0.5; 2) Mineral content(mg) in 10 gdiet: Fe, 50; Cu, 10; Mn, 25; Zn, 15, Se, 0.3.

1.4 MEHZX
141 A2 Kk#EHAEZ EREHGAEREER
( Body weight gain, BWG ), $§5 4 K % ( Specific
growth rate, SGR ). T4} & £( Feed conversion ratio,
FCR ). fE## ( Condition factor, CF ), HF#E%
( Hepatosomatic index, HSI), BE{&LL ( Viscera
index, VSI). & F A% ( Protein efficiency ratio,
PER ). BiEZE (survival, %), FEARITBIM
Ts
BHREKZ=[ (InW,—InW,) /t]x100%,

FEHEB=C/ (W-W,),

RE#E= (W/L) x100%,

fHe¥= (HFE / BlkEFE) x100%,

REdR = (NIRRE / afk B8R ) x100%,

HERME= (W,-Wp IC,

He, W, IOIGRER (g), W, AEAKRER
B (g) t HELBAE (d), ¢ HEEHE (g), W
HEKEEFER (g), L AERBKE (ecm), G,
HEARBEAR (TH, g)
142 £t FEk FAREESPKS. BA
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B CRASM FTR -3 B A9 E 4 B R R IR THR
(105 C). ¥ HEIIRERE. RICHBEMDE
e (550 °C) P,
143 fAigHFANE MEPSRERER. 8F
B, AEA. 8. SEER, BHh=8. K%E
&% [3@ISPOTCHEM EZ SP-44304 B3 MLk 5>
i ( ARKRAY, JAPAN) B#:M18,
1.5 Zitsarth
TRBWELUEHELREERRA, ERA
SPSS16.05K F AL 174, K FiDuncan® & L
ENTERER, UP<005SHEREE,

2 ERE5HM
21 LM F R4 AL BB

FEIRER B A FKE R L- P B0 5 6F A K44
R LR 2, BiR 2 AT, THERREM

1200 mg/kg L-ABBIAR G AKRKKRE ., WEREM
FEERKERS, MHRABERMK, BERRHE
HIEF22.7%( P<0.05), FHEZETR12.9% (P
<0.05) , #0300, 600F1900 mg/kg L-PH3 & A Xt
BAREEE . EERNIFEHKELBERW (P
> 0.05), MEEL-REFMERLN, EARBE
Bk, Hoame1 20051500 mg/kght
HEMBALRREE (P <005, HFHRLKRA
HFEEERAEEP>0.05).
2.2 L-PINRT S ERATIEHL. AR (R L FNAR B A9 R0
BRI, ZF & 15E k A E 300 ~ 1500
mg/kgfIL- R B2 E PR LA e (P <0.05), Bl
EFRRPL-WMABMERGEM, HFEEEHATRE
e, RINE 900 ~ 1 500 mg/kght B 4H ¥ 5%t BR
HEETHE (P<0.05), FAbHEZH R AEHEHEL
BEHER (P>0.05) .
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Tab.2 Effect of supplemental L-carnitine on the growth performance of Japanese Flounder

2154 KAREE WER BEEKE TR BARBE FriEH
Groups FBW /¢ BWG /% SGR / (%/d) FCR PER Survival / %
LO 37.87 + 2.86° 269.60 + 24.6" 2.37£0.12° 0.70 £ 0.03" 3.19 £0.02° 96.50 + 3.50
L300 37.76 £ 1.37° 269.37 £ 20.6° 2.37+0.10° 0.68 + 0.05* 3.22+0.01° 96.77 + 1.37
L600 38.15+ 1.44° 263.74 £ 16.5° 2.35+0.08" 0.69 + 0.07* 3.21 £ 0.09° 95.53 £ 2.67
1900 40.17 + 431* 286.59 + 33.6" 245:0.16% 0.66 +0.01* 3.39x011° 94.21 + 1.89
L1200 4372 +£254 330.70 £ 15.0° 2.65+0.06" 0.61 £ 0.04" 3.66 + 0.08" 98.33 + 4.67
L1500 40.48 + 2.57" 292.05+23.5" 248x0.11" 0.63 £0.03* 3.75£021" 97.19+ 2.31

. BUERTFFANTHE kL, AREBREEEREE (P<0.05) ,
Note: Data are mean + S.D; Different superscript letters within each row represent significant differences (P<0.05).

£3 L-AWITFEFES. B LRREE TG
Tab.3 Effect of supplemental L-carnitine on
hepato-pancreas index, viscera index and
condition factor of Japanese Flounder

%) Groups FFE HIS/%  REKH VSU% AR CF
Lo 1.67£002  487:008  0.86+0.02
L300 1.63+0.04°  467:006°  086+0.07
L600 145+002° 4.62:0.10"  0.84+0.04
L900 1441003  454:0.09  0.85+0.03
L1200 137+004° 4512004  086+0.09
L1500 139+ 006" 456:0.03"  0.85:0.03

vE: B 2R R b S RGN A F R AN E R
£% (P<0.05) .

Note: Data are mean=S.D; Different superscript letters within each row
represent significant differences (P < 0.05).

2.3 L-AWEFETLE . AAFATAEE S 5 RIS
BAFHLE . NRMFEERESLE 4.
R4EY, SATHLSENKIEEEER (P>
0.05 ), M ta% HER 0 600 ~ 1 500 mg/kg L-FAIM 2 &
REESmmKS (P < 0.05), SAEHSEES
L-BIRR RN IS IR, X4 L-WBAINE R
1200 1 1 500 mg/kg B, 4 g My Hxs B4 7 5 f
1% 10.3%. 13.8% (P <0.05), HEARNIBEE L-;
BRI ImE i, YRmERN 1 500 mg/kg
b, A RE BRA NN 6.5% (P <0.05),
EHBPAKIMEFEREER (P>
0.05), BEEMEB L-PmAmErsEm, &40
PIAS I & B A%t BE 4R 194 BT T B, Fob L1200 4%
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FREE, BMEATHES1% (P <005), JIAK WIH&REEE L-WBANRNEMSHFR TR,

HEBNERAMENHMmEm, EEAEERER  Hh L1200 #1 L1500 AR BAKEREE (P
BE (P>0.05), <0.05), B TFE 13.4%. 12.7%,
SHMFREAKI LB EER (P>0.05), FF

F4 L-AWGFELE. NAMFEAES (FHR) %M

Tab. 4 Effects of supplemental L-carnitine on nutrieats composition (dry weight)of

the whole body, muscle and liver of Japanese Flounder %
il £ whole body WA muscle BFRE liver
5 X4 HEH b &4 X% HEH HER &K% Kot HARRT
Moisture  Crude protein Crude lipid Ash Moisture  Crude protein Crude lipid  Ash Moisture  Crude lipid

L0  7595:0.83 59.45+0.62" 22.81 +0.59" 11.15£0.14 7807 +0.85 79.59+2.04 554+ 007 4.15+0.14 71.85+3.81 5062+0.1T
L300 74.47:1.26" 60.46+2.68" 20.71+2.17° 11.27+ 1.13 77.54 £1.30 82.56+1.98 536+ 000" 4.2720.13 69.96+4.09 47.96+057
L600 71.46+0.28" 61.08 £ 2.55° 21.07 £ 1.27° 10.88 £ 0.45 77.53 £0.77 81.88+1.75 5.40£0.03" 4.88+045 68.77+083 47.08:031"
1900 68.56+0.28 61.15:0.64" 20.64 +0.43" 11.14 £ 0.67 7848 £ 1.02 81.60+125 5.14+002°4.142067 70.20:3.33 46.78 +0.96"

L1200 67.76£3.03 61.46+1.43° 2045+1.2" 11.43.+1.68 7795+ 0.94 83.37+257 509+006'4.16:0.68 67.66+141 43.86+0.50"
L1500 69.51+1.20° 6335+ 127" 19.67+060" 11.76£1.01 77.76 £ 0.27 80.71 £1.55 524+ 0.14°476+0.11 68.17+3.03 44.26£0.56"

H: ARSI P EE SR EAH Y BE AN EREE (P<0.05) .
Note. Data are mean=+S D; Different superscript letters within each row represent significant differences (P<0.05).

2.4 L-B%EX F 8F I A SRR 60 R 0G

B3R 5 ATHE, R L- Bt 2 8 1 7E
FREH. REEREANRTEEEEASTERXR
FEAEBERNEW (P> 005), BESEEEAY
B L-RBAMBREMMER T FEAE, BEE
JEEAHNBLUEF., SHAREREAMMRELES
BERABAMEETH(P<0.05), L L1200
HEAL, 73 BAREK 34.7%. 34.3%, &4

MEMEEASERBHAMAF M, HP LU
L1200 HE &, ARt BAFE 41.6%. 31.9%

(P<0.05), FRIAERIN L- PR BB 2F 8% 10 75
B S AR FE B A H =B S &, B L300 A4F, HAe
BHCEFERESERTBHAEREE (P<0.05),
HUEA L1200 HEAK, Bt AR 22.2%, L900,
L1200 #1 L1500 £HMH M =B E EEXMBAE
ETH 90T 13.6%.24.6%.22% P<0.05 ),

R5 L-AWFEEmMAEROER

Tab.5 Effects of supplemental L-carnitine on blood parameters in Japanese Flounder

WEA BEXREME OBEGLU 2EA

Groups GOT/ (IU/L) (mmollL) TPAg/L) AL/glL)

HEH K#EZ BUN/
(mmol/L)

BRHE R HH=8 ®HELEES KELEED

L0 3267503 1.73+0.18 3027091 2.07+025" 0.35+0.03°
L300 2233208 1.72:0.13'31.60£1.13 2.10£0.36° 0.35+0.09"
L600 24.45+199" 1.83£0.10° 33.13£3.93 2.40£0.20" 0.26+0.06”
L900 23.67+2.08 1.95+0.11° 32.97 +3.52 2.37+0.21° 0.27+0.05*

L1200 21.34+252" 2.45£0.19" 34.57 +2.80 2.73£ 045" 0.23:0.06’
L1500 21.67+198 2.4310.06" 32902090 2.53+0.15° 0.24+0.04°

CHOL/(mmol/L) TG/(mmol/L) HDL/{mmoV/L) LDL/(mmol/L)
802:+02°  536:0.14° 1952016  1.52:047
761£040° 525:033% 235:023 149043
725:0.15 4.94+042° 2414025  148:0.19
7.22+036° 4.63:+034" 2462058  145:0.12
624:041° 404+021° 2522035  1.38:028
6.52+047 4.18:0.14" 247+0.33 1.41 £ 041

W WIEIR XA PIE « birE 2 L5 RI5 AR 74 R gl 25 2 E P <0.05),
Note: Data are mean + S.D; Different superscript letters within each row represent significant differences (P < 0.05).

3 W #

3.1 L-Amx FeEE KT

SHRE @A, L-HRR—FhAE K2 10,
HE#AERERZERERNTE: NGERFHE,
38 5 1 i B s AR AL AN A i XoF B R RE BRI A
M £ K FE 5 R A B REACBLRERE 71, IR
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BRAC i, EamEsitieE, B EHRE
BERYINEE; MWEA@E, L-ABEERNNEYS
BEBTFHEMMEER, XFAMEEREELE
HEEEEHREEEER, CREHATEAEER
NG R NTEREEMR ., EAL-NBE BEEN
2 R 8 S B R4S SR N A&
BREBER KW, UABESHI3% ~ 15%,
B LAST IS h 4 B i e = B T e ok, B
W, BRIMSMERIL-PIBE, YRENT S B P REE
HARR, BOTERASEPHBREARMEZR
FIERE, DRBIWAERR. REEKBEH,
A BT R, AR R0 L-PA 6 T LAfR S 5F
B K, BS5mEEPL-AMAEMEMER, 45
/N F600 me/kght, REKBRAHE, MK
F900 mg/kghH R AEKBRA TR, HHEMER
1200 mg/kght KB B RHIEE R, WITHARS
22.7% (P <0.05), W #ZH B ERMK, HITRA
FE(K12.9% (P <0.05), ZEFIE ( Oreochromis
niloticus x O. qureus ) MFE BER R T F AN
WRPREEZHR, HML-ABGEEHFaEER,
W R RS B ( Morone
saxatilis male x M. chrysops female ) MBI 3E H &
B, ¥RIN369.7 mg/kg L-WHH B ERH T & HAH
AP WER—HRPER, L-AETE
s 41 35 3 SRR A K AE . I B H( Acanthopagrus
schlegeli ) %1 | 4T 8§ ( Oncorhynchus mykiss ) V1.
EME M ( Clarias gariepinus ) ', BRI GBI
( Dicentrarchus labrax ) "%, T 5| FRCRH
EHEREZHER, TREMERRM. FRLE
preetd -RERmE". srERP KR
BIp) Fe e o B g 7 2 B 2000 L- PR R O A PR
o= E BRI,

ALY L- W IEEE 500 mg/kght
HERBREN TR, TEEARPL-ABENE
dE, MKT AR ERE, NmBdTHTAE
KMee ., AHREA, FindEErL-PI5E
HEIERT R AL, BEEEANAR, NmEHHY
AREF, ARBLETESMHIENST
e iR EiL I Ba & FENEE, BEEFAA
2, \NTiSEFPESHETHED, ALK F
A B L1 500 me/kgl & — 50 & 5F 674
K, MiffiE—P R,

s R FMakEREENEERR, B

6K A4 FF 45 B5ORT LA5E AR £ 14k 60 P IR A 0 77 £ AT 455 7
BN, RELEF, B PRm—c&L-pNoa
FET AL B EMTXRA, X5E%
A3t TS R AW, RAE NHL-E
BB TSR BRI AR, SIEXFHAR
f R R AT BB R L- P B 2 S HLIR IO B8 BRI, 2 fd
B R BR E AR BEATB- L, ek T L RERT
WAL, MRS AEATRERIRE DT & &
32 L-ARMFSFHEELERNTM

St TR R AN L- B 24 K v i E
BRTFESE, BRERKEBLRBHIMA, HE
PR T H BUS B— B G iS . ARINL- N BR
MO S BB WE SIS Z AP R RE> Y,
MASLRERE, FERPRML-AET LR ERE
KT, PIAMARPREHSE, THE
L12004H , %t BRZH 41 51| BE1K10.3%. 8.1%F113.4%
(P < 0.05), UtBAL-PIB AT PR 6FIRRG T, Xt
FEMAFRI B E B BIFR R, A—FHE, HL-
AR ELEEEaMIIRANEAS BRI RAY
BrAE, HPLISOOAHLEEASERERA,
Ho X BRZH 3R 56.5% (P < 0.05), X 5ikARnM %t
B T R AP, RN AT AR 2R
L-BAMELS THREABHER, TATHRDE
HMAOBEAR, BET hTFEEERLEARN &
FRH R EFE, MRS EEMMIERAR, Bmil
RS, F, BNL-AMWw IR T Pkt
FER B RIB-Atk, FHE A TREENFE,
R THNEASHERE, BRAREHFASNFTHERD
T,

3.3 L-BWEX F MR A&

I R AR BT B TR sh A ey (@ BR R L

B FRA R X IR AOE ROR AL, T B IE % A9 i
EAMERE R B F MR R s P R A RS, M
PR AE Y AR I mAS, A45H M =E (CHOL ),
Befs. BREMEE, SSmEFHEEE. Hm=
% (TG) 5 &SRS S AT ER
FEEABE® (HDL-C) K% & s & & A8 [E A2
(LDL-C), #BJB F M ¥ki5457086, HIME i
CHOL, TGRILDL-CHFEA®BSSEMBREEE
A&, NRSHERERE, FAGEL, 46
K, RSP EaNBRERYE, AR+
S NN400 mg/kgHIL- P BAT, B A I 7 A A AR [
MHEM=EES B PREK13.62%F12.60%, 2A<5C
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F/NEE . TR LB R K | A R R MR RRI T 45

e, Ak eR S 0 L- PR B B 2 AR T 6 1 7 e G
EEBEAEM=REE, RHELI2004, 8
40 53 HI R4 22.2%F124.6% ( P < 0.05 ), ALk,
B F R AR E AR R QMRS E, WieE
EREAHSZHAR, #REPMEEESEE
KR MRS, FAEPRNL-ABTEESEE
FEEANS R, BFEEEEATTEODAFERKN
BB BEs 2 BIRFAE, 2B m s RmkiE, &
i AR HEE 32, AT DR AR B R AR, R
B [ B A 1 s, B AR L R P A AR
B, AL ECEMPHEEFEIREANA R TEE
RAXBATEZ/IMRAABEMEL, BiER
HinF it — LR

I i H e R B 15 1 TR T 4 B A 4 R
B, YL BENELTEEBRT, 6&EH
HHMARNEEEEEFEETHRA, P
FITEHERK. ESASSBEP, LLOULE AT
YA PN B T P B o ELR X e 28 4 A i % 5
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