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Effects of dietary lipid levels on growth and body pigmentation of
darkbarbel catfish ( Pelteobagrus vachelli Richardson)

YUAN Li-qiang, MA Xu-zhou, WANG Wu, YE Lei
( College of Fisheries and Life, Shanghai Ocean University, Shanghai 200090, China)

Abstract: An experiment was conducted to investigate the effects of dietary lipid levels on growth and body
pigmentation of Darkbarbel catfish. Five experimental diets containing different lipid levels (4. 17%,
7.02% , 9.99% , 13.00% ,15.76% ) were formulated and fed to apparent satiety to five groups of 25 fish for
13 weeks, each lipid level contained 60 mg/kg or 0 mg/kg xanthophylls. 0 mg/kg xanthophylls and 8. 92%
lipid diet served as control. The results showed that: (1) At the end of 6" and 10" week, the special growth
rate and feed efficiency increased as the dietary lipid increased from 4. 17% —9.99% , the viscerosomatic
index ( VSI) and intraperitoneal fat ratio (IPF) also increased as the dietary lipid level increased. (2) The
concentration of xanthophylls in the skin of fish fed xanthophylls diets increased to a stage of stability after 5
weeks feeding. (3) The concentration of xanthophylls in skin of Darkbrbel catfish was higher when fed with
soybean oil containing diets, 7.02% crude fat was enough for the body pigmentation of Darkbarbel catfish.
(4) The concentration of xanthophylls in the skin of well pigmented Darkbrbel catfish would keep steady at
least for 7 weeks rather than depigmented. (5) Melanin content in skin and tyrosinase activities of dorsal skin ,

subjacent lateral line skin and blood serum seemed no difference among all groups(P >0.05).
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FUIRF 1 # ( Pelteobagrus vachelli) Richardson, X4 T B FEL, |12 5347 TR VL AIME I S I 2, YR
FoALE R PR G UL SR E R MR R H R EE R, RN, EREXN LRI EEL TR
s, TIKEFATEARFHTHROZEHE, ERREANFELEMTT  ALRBERRER(F &2
HE MR) YLD, AR OE R KA, MRS ENASRNE PRSI, &R EA
KhEBMN e REEE" , EREANT IREFAEFRE, ANREFREBOH AR M
&, HMEBEREF

BRI R AR A IR, MUE N RER AL T IR ER AR, T LA A B AR, B4MA
kbR & B W SRR IR ERE QR B E A R E S R AR, A i A % 1A
LB B 7K SR AT 8 ( Oncorhynchus mykiss ) X UF 5 2 A THALTE , AT I HL A1 ), ARDREFR oSt 2
FREBERHERRESELHBE (A EHERN LRET ALK SEamEmRLRE, £
REATFE T IRBHR K-8 TL R B A A KRR A, LIRS LR B F AR & R & BN E,
FEM R AL R, AMAMR S B R IRR, SRAS MR G (E) 5 , T Y BL R B Y SR A R BB AR R

1 RPES

1.1 #e
1.1.1 ER&EHFa&

RE AR TR RAp A T EERGHAR  HEFE T AEK(13.9+0.90) cm, (FE
(47.5+5.95) g %A, PRI EA —B, (RMs it m4h & 450 BB, 7051 18 AL (5 ML B4, 1
AR, BRI ANER) B 25 B ARKRK AEXZRAEE(P>0.05), A0 BRIKE
FET—HH(ET4H) .

1.1.2 &

BB T THRIBARAF, AW 0. 20 8RS % 27 SRET L lmEme), 2
MR W T 2 0168 T, Sl E e S 2 d Ja , I8 A, 0. 3% MEER YO MNE
Frar A wl, S EER 2% ) e B R R, R B R OKF 60 mg/kg, XFRRZLANAN 5% B, AEME
R, FRH&EASTOR, IS BRI S HImk, SEEEER BN KHMHERELE 1,

®1 AHERES

Tab.1 Proximate composition of diets %
4
5 A 51

pog:cl 1 2 3 4 5
0 ¥ 29.00 29.00 29.00 29.00 29.00 29.00
WA 7.00 7.00 7.00 7.00 7.00 7.00
# M 5.00 5.00 5.00 5.00 5.00 5.00
=M 23.26 23.26 23.26 23.26 23.26 23.26
[aliz353 3.00 3.00 3.00 3.00 3.00 3.00
E 0.50 0.50 0.50 0.50 0.50 0.50
£ 5 0.50 0.50 0.50 0.50 0.50 0.50
EQ 0.025 0.025 0.025 0.025 0.025 0.025
BHT 0.02 0.02 0.02 0.02 0.02 0.02
ARG, 0.20 0.20 0.20 0.20 0.20 0.20
@ 26.50 31.50 28.50 25.50 22.50 19.50
g M 5.00 0.00 3.00 6.00 9.00 12.00
HEEFR (%)
SRS R 8.92 4.17 7.02 9.99 13.00 15.76
K 4 11.56 11.93 11.16 11.50 10. 69 10.61

SEP M (mg/kg) 0.00 49.86 49.59 50.53 49.31 47.35
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1.2 LBkt

RINHT 6 AR A EZEIAEL6 FEW A s HIARE, ALEGE, X IRAMaRAGHE 6 B
B, REE.3 EATNEEKAIRATERSE I RATINECREREE ARG ENSE; FRE
AEMEER B BRNENRE 4 B, BRafESHILERG B, Xd 3 BERAFNE LK ERMS
2,6 BAWMRIAE WITE NIEREIEHRE FIRE, B 03645 55 10 B YR AL 3
JEJG , BEE 3 BIEKKHERASTE, 57 AR EIEN R 9.99% K &R Akl 4r5#EH 1.2 .3,
5.6.7 Faa BME R EENS E.

1.3 LI HE '
1.3.1 &£KHEE

FAHLSFE R K R AEL ( 42 40 em 81 0.27 m® ) (737, R FAACHTEA K, B R HBRS3 d W H
kKK 1/3,7k 5 DO >5.0 mg/L, /KIEFEHIZE(27.0 £1.0) C, FRHME2 K, 43514 8.:30 11830,
FARRMEZR S AEE, ZIRFEM, L 2 min 9B FEENRIVESIRE, 8RB JF KRG AR 4
TR 10 BE,5 min J57, ST S RIRE, BR 14:00 FHEHEIEME,

1.3.2 FEBEMAAMEESENNE

BRI 1 g, MUEA 0 ZE4 L IE 0D, 74, 3T E & .
1.3.3 mMF.EENEEESEREEN

B# RN, B KM N —BRG KB IME 4 CHRAF. 4RIBREME R MERL0.5 5, (BFEA
LR B 0 (RGBT T 35 2% B Bk, BB B AR B R R AT TET IR 2% B2 AR ) , B R JS I 8 mL 0. 2 mol/L Hiv-#
R (pH 8.0) 513, T k56 42 B 30 min,8 000 g #.0» 15 min, bFERAMEERIY . KIE
Pomerantz 25 Fimt /N 400 07 s AT I A2 A B HEBE I HE B BRI A7, LA AA 48 15 min 484K 0.01
YER—MEHERAL(U),

1.3.4 BERMMETHERESE .

SN B I BRI LA, 4 BB B AR 40 0.2 g fINA 2 mL IR, S ZUREHE ,30 °C
7K1 h,#R)5 3 500 r/min B0 15 min, 3 B3, BEREMA 5 mL 5% HCl - B EEA R ,60 CIEEKEB
1 h, B0, BRI _FR 54 B AR ER A HCL - B E/KIR 4R, 3.0, FBURE A 8 mL 2% NaOH,
70 C/KWE, AEREUEH R, ARS8 45],1 000 o/min #.0 5 min(CEBLE T ENERAIRY, B
YREEKE TR0 B O IT B A BB T 290 nm HL,, 75 OD (B, UL Ay, /s BEERBGEY
Ho
1.4 JWEFE

HEUTARXMERER(FR) A EEKFE(SCGR) FEMFEMZF(FE) FFALL (HIS)  BE{AEL
(VIS) JBli% (IPF),

_ 2C _ Ln<W0+W1)
FR(%>_tx(WO+Wt) x 100 SGR(%/d) = ’ x 100
SW,+ S W, W,
FE(%) = == >—"x100 HIS( % _thloo
VSI(% ) = v, 100 IPF(% ) 7 100
(4 = W X (/) —W X

Ho Wy AVIIRARE (g) , WHLRIKE () , W, WATHEE (g) , W, NIEE (g) , W, AEREASTHRE
(g),t HEAREEI(d), CHBARMAEE ()
1.5 ZamabsE

SCHHIE A SPSS 10. 0 #4775 225047, Duncan (3T S E
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2 R

2.1 AREEHE TR R EF AR R FFEE KRR RN
FERI IR, WA AT, AR FrEE KR MR E LR INE 2 B,

R2 BRAENRERESFSEKMARN
Tab.2 Effect of dietary lipid levels on the growth of Pelteobagrus vachelli
REWTACE (%)

18] ( J)

4.17 7.02 9.99 13.00 15.76
W, 0 47.56 £2.78 49.00 £4.27 46.24 +0.57 44.01 £3.29 46.02 +2.27
W, 6 75.59 £4.37 78.38 +5.90 79.86 +1.45 74.74 £5.01 71.69 +3.73
10 98.52 £3.27° 102.43 £2.25° 107.41 £2.51¢ 100. 86 +8.93%° 101.76 +7.13%¢
FR 6 2.48 £0.07° 2.44 £0.13° 2.43 +0.07° 2.41 £0.16* 2.06 £0.20°
10 2.140.16 2.12 +0.03 2.09 £0.15 2.18£0.10 2.08 £0.17
SGR(%/d) 6 1.29 £0.05° 1.31 £0.03° 1.52 +£0.17° 1.47 £0.12> 1.23 +0.07°
10 1.15 £0.07° 1.23 £0.05° 1.32 +£0.04¢ 1.29 0.01° 1.24 £0.07%
FE(% ) 6 48.77 £5.31° 54.06 +1.60° 62.67 £1.43" 61.45 +0.99° 54.61 +5.43°
10 48.50 £2.66° 51.91 +1.13% 57.28 +2.88° 57.26 £3.71° 53.39 +4.00%
HIS 10 1.37 £0.33 1.29 £0.25 1.03 £0.17 1.02+0.16 1.20 £0.38
VIS 10 9.15 £0.28" 9.16 £0.16* 9.24 +0.36% 9.64 +0.22b 10.19 +0.24¢
IPF 10 2.15+1.10° 2.59 +0.25° 3.47 £0.71° 4.20 £0.72% 4.75 +1.20°

E: AT ARE R N EFERTFERBE (P <0.05), TR

%6 JE, FR BEASHiZK BN EA FREH,15.76% HERK, BHM S HEEZ LR (P <0.05);
%5 10 J& FR %545 6 FRR BA AT EEEZF(P>0.05),

56 A B8R 9.99% 1 13% 20 SGR & T HML (P <0.05) ;55 10 J§,9. 9% 41 (1. 32) &=,
B4.17% 7. 2% 45 (P <0.05) ;4. 17% 4H (1. 15) B/, S HMAEA B EHER(P<0.05),

%% 6 J& ,FE 1 48.77% ~62.67% ,J8HiH 9.99% 1 13. 00% AF| Fl R &5 , 5y LB xR
(P<0.05), REMEMARME, 558 10 B AR,

%10 & ,HIS £ AL B EFE R (P >0.05),VSI #1 IPF FERRLAS B K M= 5, 13. 00% Fi
15.76% 205 4. 17% F17.02% H HKE B EHEF (P <0.05),

2.2 fakH g KR T R B B R B R T
AFEEESE 7 AERMEREENR 3 Prn, Z il brB i R Fia R R

x3 FTHAEMEBMHERNEE
Tab.3 The xanthophylls content in skin of Pelteobagrus vachelli of the 7th group at different experiment time

mg/kg
At [A] 0 1 7 2 /A 3@ 5/ 6 & 7R
KBk 3.42 £0.55° 6.13 +0.24° 7.41 +£1.60° 9.97 +2.02¢ 16.66 £4.22° 15.77 £2.26° 16.84 +1.05°

RN ERER, TREPFEERMERSBEANA R, KB EN, TREFEAFTKE, NE
3 ATHRA AZ#T A B W B O, 5 5 FM BH R K (16. 66 mg'kg) g, 555 6.7 AL BEHER
(P>0.05), WLAFHHERERIMES R, FTLIRTIS

HAh A B SRAALA I RS BUNR 4 iR

K 6 B X IRANEFRE, MAMBHANEBHE HERSBEEER TUWRA(P <0.05), Ak
e W K3 B R B R S BN (P <0.05) ;4L BEAH *P RSN M 2 B K B R (12. 90 mg/kg)
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AR, 75t 7.02% 9. 99% (13.00% Fii 15. 76 % 41K 3. 42.2.87.3. 15 F12. 58 mg/kg(P <0.05) ; LA
HERSEEKKE, BEHZATREESR (P>0.05), KM ERNSERINATES, RHIKK
AN ERTRMN FEHOIZ—,

4 FEAMNBESERKINAMTEENSE
Tab.4 The xanthophylls content in skin and muscle of Pelteobagrus vachelli at different experiment time
mg/kg,n=3,X +SD

=Y
4 5 O IRBIKF (%)
4.17 7.02 9.99 13.00 15.76
6 B Bk 3.70 0. 38" 12.90 +1.39° 16.32 +1.40° 15.77 £2.26° 16.05 +1.28¢ 15.48 £1.31°¢
A i WA 0.59+0.12 0.52+0.02 0.71 £0.12 0.59 +0.19 0.57 £0.05 0.55+0.08

10 [ B RR 3.95 +0.44* 11.41 +3.69° 13.68 £1.72° 13.82 £1.35°¢ 15.44 +£2.06¢ 12.60 +3.20%
13 A il 3.78 £0.59* 11.34 +1.15° 13.51 1.65 13.65 1. 42" 13.69 + 1. 64" 13.74 £2.34°

%10 B XA NEKE, SOHEAJ A EEE, SO BEHAR B ES T A (P <0.01), A5
13.00% 20 fz kit 3 R & B i (15. 09 mg/kg) , BRI E AR 15. 76% 20 535/ 3. 04 F12. 84 mg/kg
(P<0.01)  HAA S RMEMAFEREZER (P <0.05), 55 6 FHTHE, & H KK &R 535
K6 JE Y 89.39% + 7. 01% .84. 60% = 3. 16% .87. 63% + 3. 52% . 86. 65% + 9. 94% FI
81.28% +4.15% ,F AL EELF(P>0.05) ,FEHME K 86.01% +5.96% , LA BB MRE,

5513 J, S AL BRI B 6, BEER M IR R & B 10 FIAHIE (B 38 B A5, B
HEL— B S, T LA BRI,

2.3 BMEBRMBEHIRPNERBRORTE

K6 Fja, e THRANG CRATK MEBRARBE NMACRETE, IEREREE S
(F&5),

£5 RREXAMEGHAEEFR. ER NEREBRHENTNRRCESE

Tab.5 The tyrosinase activity and melanin content of dorsal skin, belly skin and blood serum tyrosinase

activity after 6 weeks of the feeding experiment n=3,X+SD
& 3 - NEmiAKTE (%)
4.17 7.02 9.99 13.00 15.76

18 B B E e EE (U/g) 44,13 +4.83 45.64+14.65 40.50=12.52 51.90£2.99 39.13+6.34 47.05+13.93
R R EEREE(U/g) 36.93 +15.75 38.19%1.91 28.99+6.15 35.11+13.07 35.85:15.38 25.97+0.30
1B 4 B (U/mL) 4.97£1.50  2.28=1.11  2.92x1.66 3.33+1.04 3.14x1.46 3.92:1.42
HREBEAR (Awoy) 54.98 +4.92° 47.87 +1.96° 41.00%5.62° 44,00 £0.78> 44.04 +2.54" 44.99 +9.64°
MR BB OFE (Asose) 44.19+2.47 41.16+7.57 38.19+7.01 39.63+6.88 40.21x1.95 38.803.35

SRR E R EE RN RAREE I, SHZAREEER (P >0.05) ; BARREBTITE /1 K/
KB > > ME. BHEMERROARSBHNESREN . TRBROREEN41.00 ~54.98 Ay,
JEHZ 38,19 ~44.19 A/ g, B R RO RS BB =, X SR AR EAKLRME, MRAT R
BRESLEHRT(P<0.05) , HLAHAR TR BHERORERBXTEEER(P>0.05) , FHZHE
HBORLBEEER(P>0.05),

3 it
3.1 ERIENTAT S KR ES AL KIER,

S T 2 491 £0 ) # B4 ( Pseudobagrus fulvidraco) , K MR HEE MBS R o ARBIARAKRE
ML RHNFTEE, SRAMEENT EGRBY, ERANEYEE, B ZATR&TL", HFH
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Bt A E R 2,

EERE N, D A A A R U YR 95 7 48 ( Mylopharyngodon piceus ) # R K) A 7 Y
BEHEEBN3 ~8% ,FfEN6.5% . BE S X EHE (Jetalurus punctatus) — IR B BEE N 5% ~6% " ; & Pifa
SRR REW, AR EAKE R 2%, I8 58 19% 8 10% 37", K W) fiff (Leiocassis
longirostris ) R A & B BB & B H 6% ~12% B fEMER9.95% " . M SGR 1 FE FE% &, I
KEFARBHERKTERNI8% , EHBNEEN9.99% ~13.00% , 5KV &Eis i &iE H EEHHIE,
A RER B A B R B 5K Y HE 3 0 B A B AR U 5T B 2, A SRR &EGIRT &
P TRREATIREAMKN AR, ALRha R _Ba, IS EN TR aE, FEa
( Rachycentron canadum )™ | B g5 X R AF™ | BR BE#LH & A ( Sciaenops ocellstus ) ™ | & il ( Sebastes
schlegeli) ) BT R G REW, MBS & BB RAKEERT M, ARE P& RE R K F
FrEm PR, BREE R E (P >0.05) {0 15.76% 4 F [, X Wl fe /& 15. 76% KR & & T
TRREFAFTEENESR,

1% Wilson %' fl Wang 2 3738 , BEE AR /K B9 7185 , VST A IPF 394 T ra s #, iRRHIE B 7k
FEsRBIEMERERENR, AR KX B ICE# & VSIIPF 74 T BEZm, 53
AR MEE A AU IS EEIR, IEIK T EATIE HIS FH e, ik gt
P & (A AR I ARSI K XS B R B HIS MM A B2, TRER  FREHR R T,

3.2 EIRMERESESWEEREH KPR

Storebakken 2517 JA A 1fi ¥ H AR 2K A £ 4 70 R 4 S I £ 40 0t AR R R IR ORI SR B . Barbosa
M R REN AR S ENINE TR L Mg A B S R AFE W E . Torrissen
21038 ) T SRR 2 A AT AL SR B AR ARG & B T B 0 o 8 P ARDR B 3 o F
KRR, TR B RGBT, T B, SEM Wit s REN, RREHA
AT ERE(RE) A8 5%, M —REAXS , AT RRIHANEAEE, FABREREK
B, M BREBEMNE T RREFGAKE, AR LK EFE SR aAkarEREARFEM, E
XFRHEVE I ABERE T & B NN WT g R . Xor 8 BT 55 5 R 3R B0, 1A R BB DT K -2 hnsefe
FEHEESEHAED  ALREREV LR EFT A HERNAAEHELUNE R, BRREmMaIR
KBRS, AT EZwEs® MR SEpish & &8 7. 02% it , LR &5 5
R BEREFEAH S LA MELFHEMEEN SR, TRRSFEEN SRS, AREFOaHES
RETBEBEREAE X,

Storebakken 2 I\, M BB IT IS EAE N R AL B EIMERR . B TAL a0 "k,
LIS EE AT, A R MR B R, HE BT FR A B, X 1A A DL B 1 AR P R P BB R i B
EMEHE ME VAT ERSENEEFEZR, TREELHE MR MEREBHE R, e
BRT#— PR,

3.3 ARERHAREZREE ) BRORSE

B R ERRE N AR B N EEE A E B E AL, EB AR A MNRER" . ARXBEREN, BREAR
BEAEE R R AME I E SR, SOBAFMBAYNFRESHEE T, TEEERE, BAEEBA
HHFEIS I T BEARENE 1 5B AR BRI ; & 4B RFR A BRI TE I TR E
5, AR R RESE AN BHANE MRS, BEREE TS ARAEEY
BAEHLHIAER . — SRS RE , BRAREE S B REEEE X B IEE WEEREER LRI B
sk R E AR AR AEE T R RERIKE ™,

3.4 RTREREFAMKEEOLARTEIRFE B AR
BRIk P s 4 7 E—BORB R KT B mE e n ask . ARKEY
e b, TR ATEFRFEE A , BICIRAT 3 S A RRE 60 mg/kg B R, JEMIKFRT 7% ME & H
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BT, R S B, LR E A BRI ARG, BN EE G

EIERREAREN, BALREH ALK ERTE TR, ERERN86.01% +5.96% iR &

ABRRHHERKF, JUR3 ARG, #HATHMATEENTERSE. FI TE QKK EHR
&, ] ABORA SRR 7 A, U RN R, XN TEOSERNE, TR EER
TRkL, SR —E I ], B AT R R R o
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