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SR A AR AL R E TR0 SL DR
BER, AWE, FIY, FrE, & #

(¥ REK=SEMm¥ERR, B 201306)

WE: 2R AR (M EA) FFK 100 mg/kg WiIFF £ AE K, B A6 F (50 mg/kg iF
FH +50 mg/kg AEF) A RWMHERE % (56.60 £0.63) g tir 60 d, L RITFRMAF
FHCENAFCTREERENBEI N, FRER, ARFIARTHER AERMR
EFREANIHERER AR EABRENAFEAR D NAEAE CAEAHLRERH(P >
0.05), MERLA AEFATRACRANENANLE B LENFXCEMLE
EREXAZDNFLCEARABAARERG(P <0.05); MFEFLLENA LG FEL
(26.25) Fn4r E1H(18.40) B £ F A % £ 41 (22.38, 14.13) #1355 &4 £ 41 (24.00, 15.70)
(P <0.05); i FFAIMBMNN TR A E N 4.75 mg/kg (30 d) #7 6.45 mg/kg (60 d) , %
BFEHTRAEFLW3.87 mg/kg (30 d)f15.48 mg/kg (60 d) (P < 0.05) ;7 hr 8 fn 3% &
AXHENECETE.NFF4 > R RY > AEFRA N FF4LAERLA B0 5%
AT EREALB I ZEALRFZR(P > 0.05),4 4 %2.39 U/mg,2.25 U/mg,
2.39 U/mg, A3t B4 (2.03 U/mg) BEFRFH(P < 0.05), LRERF WA A B 5H w100
mg/kg MEF AFFRN TR +AFFRA(D)AEARKELHANARC, BEHFEL
REMEN HERFHFRF+AERRAL DA LENARECRRLTAES,

KEW W, N FFAFRAG EWALED

FES#S:S 963.7375 XHEKFRIRAS A

WL %% ( Oncorhynchus mykiss ) JL P W) 41 (6782 &
BRI LR R E B AR, e Y
AEFERANFERMIRY BT ASAEE
A I TR B b AR AE R B
FUBEILAF AR RS R, BRI T L
ULAE GHIRERSC AR LZHE, BEENHT
FLEA, BHERMEFER I I0 100 mg/kg H4F
FRARICEE, (AEM 0.13 g K3 3 kg i3+,
HLAGILIIAR R BB T34 3 20 me/kg'™ s
HETILA R E G hA —EHRRY BT
W B E RO B R, Bl aARIFERM
fARRESHEANRE . FHFEXWREAEA
THEBMRRSIEYRRY) [ WNA%ERBER
( Xanthophyllomyces dendrorhous) ' | T 4= £1. Bk 3

( Haematococcus pluvialis) ™ | BB 55 2 4 B8 35 4"

%8 B HA :2008-07-02 {&[E] 3 #4:2008-08-24
HBWE: LETHESFPERIE (Y1101)
ER{EE ¥ M ZE,E-mail; xjleng@ shou. edu. cn

%] BEA AR R AE =R IFE R AL
BH, EEH DSM 7] (J& Roche A&k 55) A4
o UERT, T ME A EY R A RA R
REEENITRE T IFFRNAL SR, 2™
di R FH TS i SRS 9 B U T BRI
RO, ARRB U IALAERFERYE
Frea R SO B SE N &, AR P BN i E R AR R
RMMAER, BRI K LA R LT
PLAALRE S BN, D G AR RR R B A
BN SRR

1 ME5k

1.1 Rig it i el
DASERH AR S it BR 4, 78 SR RRE R 2 )
%Ehn 100 mg/kg 4FF &R, 100 mg/kg A E AR, S0
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mg/kg #FF R +50 my/kg AER (VAT

B, UTHRESARA) . 34084, 54

AFRBEE 3 AFAT, BAFAT 20 B
T AR 1, P ir s RS

Fiar 2 YR BOR PR A AR = 4R A3, 4l B 3 0
10 % AN THBER,

FHFR R 40 B, REH5, BETE
DL RIAR 2. 5 mm FR) B8 JFOR TTE AR B, B T 2%

H510.89 mg/kg, MERXRMAER, B ME  HRMEEH,

&1 EatAREmTEm

Tab.1 Formulation and chemical composition of basal diet

A % ingredients 48 (%) content B F4E4R nutrition index 48 (%) content
¥} fish meal 61.07 7K 4y moisture 12.06
M soybean meal 15.43 HEH crude protein 42.00
Yk wheat meal 17.00 BB crude lipid 10.55
£ 3 fish oil 2.50 MR 4y crude ash 8.83
K =i soybean oil 1.50 45 calcium 3.31
Y RPIERL ® mineral premix 0.50 #% phosphorus 2.24
LAWK T ® vitamin premix 0.50 R Arg 2.59
S 4L BT, choline chloride 0.50 ERR + PEE R Met + Cys 1.48
BBk —&45 monocalcium phosphate 1.00 R Lys 3.08

it total 100. 00

&« TYRTRMLBERENRE, BT R AR 219 g MRTE 12.4 ¢; BULHA 0.4 g, TERH 3 o, MR 4 ;MRS 0.2 g, B
R4 3 g5 WIEIRHN 0.365 g, + + BHETRMUTKEAENBRIX, BT E Va 7 500 000 IU;V,, 15 000 IU; Vg 3 000 IU; Vi 0.25 g;
Vg1 0.75 g5V, 1.5 8; Vs 0.75 g; JlBR 8.75 g; V. 25 g, HHER 0.25 g;V,, 0.025 g; JLEES0 g;V; 0.12 g;7ZR452.5 ¢

Notes: = Mineral mix contained the following ingredients ( g/kg mix) : MgSO,, 219; FeSO,, 12.4; KI, 0.4; CuSO,, 3; ZnSO,, 4;
CoSO,, 0.2; MnSO,, 3; Na,SeO, 0.365. * % Vitamin mix contained the following mixed with zein ( g/kg mix) . vitamin A 7 500 000 IU;
vitamin D 15 000 IU; vitamin E 3 000 IU; vitamin K 0.25 g;thiamin 0. 75 g; riboflavin 1.5 g; pyridoxine 0. 75 g; nicotinic acid 8. 75 g;

vitamin C 25 g; folic acid 0.25 g; vitamin B12 0.025 g; inositol 50 g; biotin 0. 12 g; calcium pantothenate 2.5g

1.2 R fAAE

I A B BIRTLK=HR g Kk
AR , FHIRE N (56.60 £0.63) g,
1.3 HBEHMEAFRER

B4R 5 o 1A% — R i 840 ) AR R T 12
AR FETEFFARFEELAN (0.8 m x0.5 m x
0.5 m) , 4120 B, 3£ 240 B, AP EEE
7%20 d LIE R BE, IE AR B KRR B R
(9:00,16:00) , H ftHEHIKEM 2% ~3% , I
YRR A B SO A AR MR, LR IR
JETERME N E., THEHEKIE(14.0 £1.0) T,pH
(7.46 +0.5),DO = 7.0 mg/L, NH,*-N <
0.5 mg/L, FFIRITF 2008 451 H 11 H -2008
£3 510 HE LB HERFASKELRES
17,3k 60 d,
1.4 JEEHRSFZ

ARMg FEERSHRE, AEYIRK 24
h FRE TR E R TSR R R,

WHEE(%) =(RE -#E)/FE x100;

BEER(% ) =i B R AR B R x

100,

ANAK = BERE/(KE-WE), £%
R EREAE, AR = RERE/ (KB
~PIE+RAER),

MAEEARS HRBREHREEMR3 BA
(BAEHIE 9 B), 4 BIN KI5 S ERTI
6] P 1 5 S5 NesE 2 18] B8 5 R eE > Al 1L
EWAEL3 RARAZL 10 g, TR R B — I REY
PASMT KA LR B LR B BLR 200 KSR AR
105 THtFH:(GB/T5009) ; HiZE H R ALK ER
¥ (GB/T5009.5. ) s #LAG B R B4 —F B dh4R
KA R AR BEE (GB/TS009. 4. ) s BELE
EALAIZ 10 g 78 —20 T FRUMRFFEN KK 2,

kkEReBE  KRKRBEEFEK
LRI, R RS IWULA, FRE W,, i
JEHCT R K & S min, #H S H, B X6 R FE
EKSY , FREN W, , HHBEKER(%) =(W,-W,)/
W, x100,

B E % Trond" B 7 3 IR B, BL5E
B AT SRRE W, A B0 , F%
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WHN BT —ERE W, ARHKEETE
KR IFE T 200 C T4t 45 min, UBX )G
FIBRGHEK, B I NRBRRE R AN
BNKBREW, HHESAR%) =(W, -W, -
W,)/W, x100,

MAREHILEFTE £ 2 B!
30 d f1 60 d J5 , F L5 AIEEA 3 B, R K, B
TS EFZMYEIED, BRE T, H e
RN & B AT, &AW A
B, e A A A,

H.faF ( Salmo Fan™ Lineal) , 3 B DSM &
"], 20 2 34 HIERBNFEILS 15 P HAKE, 3
BEHRETERANRNTGERNARRENSE,

WSC-S Jlll a2 23+ (_ L AE A=A IR
28), TEERMMEREEAIRTE L”
(luminance) = (91.92 +0.05) , 1] a* (redness)
=(-0.52=%0.20), 3% E b~ (yellowness) =
(3.00 £ 0. 42), 5 & ¢* (chroma) = (3.05 +
0.45) ,£a3E h(hue) = (99.47 +2.90) ,

MANFFEEeRE 0.1 g IFFEERE
m (M4 B Sigma AR]) BT EN - 28 (1:1) F1,
DFRBEEHBEE 1 pg/mL,5 pg/mL,10 pg/mL,
20 pg/mL,7E 487 nm TR ICEE, HLIFE R
&2 (pg/ml) HEAAR B R (2) , MBI R
HCERPLFREE (y) BEIH N, G TR y
= 0.1052 x — 0.0153(R* = 0.999 8) , W LIEH
TEMFEER1~20 pg/mL M BBEZHN,IFFER
SEMIOLERXRNEL,

IFE R ESE B WS RS
T:EEATEMNELU EMEST I B4 A
0.4 gAML HIE , AR - ZBE(1:1)
BAEN 4 mL 78 10 £, IS KZBME
WREBE T mL fIE.L% 50 TR, 45 min J5
Bt 8 000 r/min B.0> 10 min, B I & Wi 7E 487
nm T {ERCEHE,

hEFEAT FESEHAE BEYIR24 N
Y S PR BB R AR kit If , 8 000 1/min B.0> 10
min, BUL{E , B MEER 9 B, B0.2 mL il
A 0.4 mL 95 % ZEERHEREA 30 s, A 1
mL [EC 48 ielR4 1 min, 1 000 r/min B.[> 5
min, Bt R E—EF K TUELEE, 1m
FEAT PERSE (pg/ml) = REEHE x
10 000/ & & %K B" AP E & (Ejg 1om =2 100)

7E 470 nm FREIEEME, AEHE ( Eig tom = 2
260)7E 466 nm FIELEMEY , BAGEHEKN
SEATHNMBHIFERNAEEZRESEZ
o

HFE ZIULA TR %5 % Wathne 17 [ 7
B, UUHZR Ret(% ) =

[ (R xAUFERE) —(FIE xmﬁﬂﬂ%ﬁl@)] «
(REE W) xR < (P 2R

SHZ x100

BT RAM AR RARB PRGN E
R, XA LN AR R R TUR B RETIT
(=38

MRS FREAR S T-AOC ¢al2 KA
BB TREMR AN & e Ry S
HITLE ALY R Bl Fe’ " B Fe’* B & 7 53
WM Y SRR [ B 48 B ), A b T R
ERI SR, ERUBZEREATHTES
FNo

it EAG oA RBREIER AR
+ i) Fon , I SPSS 11. 0 #ATE R 253
Br, 454 Duncan [KIEH#TTE E HAK,

2 HER5S

2.1 MFERMAERIISERKMEEYN

B2 WL, 3558 60 d IS-4H T il R 7R 2
WER AHNARR NERY TR EEESR (P >
0.05) ,BAERAEYE LR THER(P =
0.073) , K THBAEZ(P = 0.179),

2.2 MERMAFTEITMHEAARDFAKKE,
CARES: A

B3 3 T15,60 d A 452 88 UL P 22 I B
FBAFTRBEEF(P > 0.05) ; JINEKE. &
RRZEELBEREZR (P > 0.05),

2.3 EERMAERCEA ARG MN

FEFRHH 30 d.60 d J5 537 X - 2 o AL Y 25
BT A RAEZENE(F4,%KS),

30 d B, P P RR UL T O Yo HR 26 r L P UL
FIEA AR ELRER, FEEH AEE
HMBAARANANE Al A, Hikaf
HELBEER(P >0.05) ,HIFFRHAM LA
FETEHE B = T HMPH(P = 0.075);
NHERHAAEOE LBERTHEA(P <0.05),
ERELBERTAERHAP <0.05), EH
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B AEEIFERA AEREMEBEAARAMNE
TRBEZR(P > 0.05),

60 d B, M PR YL T I8, %of R 4 ot L P O
RRM L, BTEMN e B IFE R
4 FHEARMENRA AR 4 LA 5 a8
218, 5 30 d B AFEEIRE L, R irs R4l

BEaR4nsntarEs.ag 88 .6
BEXEE 30 d B BORIR RN, T 5 A AR E
T, E3NTARATHERAE LA REL.
aE. "E. R ENBERTHEWNA(P <
0.05) , A ERALE LRI EF AR, MRS
R AN ST HH

PIEIRS LT A RIE, 60 d P IFE R4 . AEEEHA

x2 HERVTARRINCELEK SRR
Tab.2 Effects of astaxanthin and canthaxanthin on growth performance of rainbow trout

X4 Con IFERY Ax ARFACx BEEEHAC
a1k E (g) initial body weight 56.61 +0.96 56.63 +1.13 56.61 +0. 64 56.58 +0.85
KE(g) final body weight 159.84 +10.51 156.04 £6.79 142.05 +13.19 147.22 £8.61
WEEZR(% ) weight gain 157.94 +14.12 156.25 +11.83 139.77 £10.66 153.37 +1.18
1AL BRE(% ) feed conversion ratio 1.11 £0.01 1.12 £0.02 1.23 +£0.08 1.13 £0.01
FEiEZR (% ) livability 96.67 £5.77 100 £0. 00 90.00 £8. 67 98.33 +2.89

&1l AR PHETRAR LA FREFRERBE (P < 0.05), ITA3RE ;2. % 4 (control) , ¥F % K 4 ( astaxanthin) , /i R
#H ( canthaxanthin) , 185 % 41 (astaxanthin + canthaxanthin) 433X Con, Ax,Cx,AC %R, A F &£

Notes: 1. Values with different superscripts in the same row are significantly different from each other (P < 0.05). The same as following
tables;2. Con = control, Ax = astaxanthin, Cx = canthaxanthin, AC = astaxanthin + canthaxanthin. The same as following tables

R3 NERTAERINCHANAESFIRAE SHERND
Tab.3 Effects of astaxanthin and canthaxanthin addition on muscle composition,

water loss rate and muscle percentage of rainbow trout

X4 Con IFERY Ax ARFACx BEEEHAC
K43 (% ) moisture 73.07 £1.38 73.84 £0.90 73.50 £0.70 71.92 £1.29
HEH(%DM) crude protein 71.09 £0.61 71.48 £0.83 71.35 +0.35 71.21 £0.14
B W (% DM) crude lipid 13.64 +£0.28 13.61 £0.13 13.60 +£0. 38 13.55 +0.18
¥R 4 (% DM) crude ash 5.10 +0.72 4.83 +0.58 5.37 +0.77 5.46 £0.47
2RKZ(% ) water loss rate 29.58 +3.08 28.20 £1.99 28.49 £2.84 27.18 £1.33
AP # (% ) muscle percentage 75.95 +1.78 76.15 +1.64 75.71 £3.19 76.10 +1.38

&4 30 d FEFERERNHR RN ACEAN A &R
Tab.4 Effects of astaxanthin and canthaxanthin addition on muscle color of rainbow trout after 30 days feeding

X HE4 Con IFE A Ax AREEA G BEBERAAC
L 8, 484) SalmoFan score SR H 22.2 +0. 44 20.33 +0.58 20.5 +0.58
4T ¥ redness -0.82 +0.85* 10.77 £0.20° 6.95 £1.47° 7.12 +1.41°
E ¥ luminance 50.75 +1.92° 42.57 £0. 852 46.20 +0.50° 44.54 £2.08%
# B yellowness 6.61 +1.56% 12.86 +2.25" 11.82 +2.02° 13.86 £2.29°
&, chroma 6.66 £1.58% 17.24 £1.47° 14.74 +1.50° 15.25 +2.52°
46, hue 96.72 +2.51° 57.99 +3.36° 65.19 +7.33% 65.60 +7. 80°

RS 60 d FHURE 3R R ATEAN A & AR
Tab.5 Effects of astaxanthin and canthaxanthin addition on muscle color of rainbow trout after 60 days

X HE4 Con IFERY Ax ARFH G BEBREYH AC
L 8, 484) SalmoFan score - 26.25 +0.71% 22.38 +0.52° 24.00 +£0.54°
4T BE redness —-0.60 +1.46* 18. 40 2. 32¢ 14.13 +1.95° 15.70 +2.02°
Z ¥ luminance 50.69 +1.39¢ 40.24 +1.50° 44.73 £2.06° 41.96 +1.67°
# B yellowness 8.60 +1.47% 23.92 +2, 244 22.20 +1.98° 19.54 +1.14°
£5, /% chroma 8.890 +1.192 29.93 +3. 634 25.78 £2.82° 25.34 +1.56°
46, hue 95.96 +9. 36° 52.69 +4. 66 58.50 +4. 19" 51.42 +3.49°

& - foR R, DT ARRA

Notes;” —” means no detected, the same as following tables
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2.4 NHERMARRNIHIANERSE.N
REMMFEEXAT b RSEHRE

AT LA IFE R &8 UURR MM E R
HE MREERGRNE 6, HRIHER. B
BRI CEILAEER FERAE MR
HFENBRABENN, KT AT REA8ER
TREARAP < 0.05) FERAMESER
HFPLAIFT R FTETE 60 d IHEE 30 d BEIY
o, WL RS2 R 7E 60 d B IEE 30 d i B3
T, BAARAKFRBHFE R 50 mg/ke,

IFERARMEN —F, BRIAGERSEN
RPTIFFERAR 81.50 % (30 d) F185.00 %
(60 d), 60 d FHR-A R AMBMALIFE RKVL
MEZBERTIHERAP <0.05),
2.5 FERMAERIMHITHEZAENLEN
HI R M

LSRR R ST EALBE N IR 7, W LA
UL R ) BT R AR N B B E R T X R A
(P<0.05) , BAARHAZ LR HE X5 (P>
0.05),

xR6 NERTAXRNMHANARERIENREUR
& SEPE M RSEHRIE
Tab.6 Effect of astaxanthin and canthaxanthin on muscle astaxanthin content, muscle
retention of astaxanthin and carotenoids content of rainbow trout serum

FrFEmTE] (d) poyit:| IFER4A BREBER4A AEE4H
time Con Ax AC Cx
AR EE 48 (mg/ke) 30 0.21 +0.01* 4.75£0.11° 3.87 £0.25°
muscle astaxanthin content 60 0.59 £0.04% 6.45 £0.76° 5.48 +0.66°
M&]M%;ﬁiﬁ%ﬁzﬁ( %) . 60 - 6.53 £0.48* 11.24 +0. 66" -
muscle retention of astaxanthin
MFEHEHE PREE(pe/mL) 30 0? 8.26 £0.24° 7.94 +1.66° 6.70 £1.09°
serum carotenoids content 60 0? 4.90 £1.09¢ 4.25 £0.92° 3.28 +0. 840

R7 NERWAHERUCMETE DAL ENRR

Tab.7 Effect of astaxanthin and canthaxanthin on total antioxidant capacity in liver of rainbow trout

pay:it::| KFER4A ARFR4Y BEAER4A
Con Ax Cx AC
iﬂglmaiﬁﬁﬁﬁfi%fﬁ) 2.03 +£0.132 2.39 +0.13° 2.25 +0.16° 2.39 +0.09°
3 iWip BRI TR Py, BB b0 250 ZE AR R 8 O T
. HABEIUA R (L, ARB I GRS
3.1 REEMARENIHERKER NAE SHUIANE6, EAETHERD, SERIEHR
B RKE SR ERR T HIAR R, A B R N5 B ) s 2 8 BP B A R AR A

Rehulka® 1 Hakan 4 43 51 B & 49. 8
mg/kg #FERBREH B 100 mg/kg HFE R /H
B MR B8 5, & PR 3 R I B R
ARBAERIIFF R A KR 100 mg/kg JFHK
MR XA KRR B E W, K3 Bk
EELAR NSRS W % ) & g A e |5 o
#2525 Thompson %™ | Foss 2! 1 Trond
2 iR — 30,

3.2 UFERNME R P F0m iE
HE MREENENR

MR PEMAE LATHA

B REEEARTERNARR, BTMUE

JBE 5 JRE R T AT, 2O € A U €5 B K5 ¢ R
AT IRLEM BRI HERE, BERAER
Mg, 5 0 RN B, 5 90° BB A EIE
W™, hgk 4 KRS W, ARBINIRE R A
BERFRG , BEE 1R 770 1B B3 , s S8 L P9 B9
SR G AZETEE /], TR B3R A% B
K, X5 Mora ™ iR . HRS @
ZE K WIRIEE T I, 45 E R3S E AR
BRBEBEFTfAEEA, Choubert %A%
HRERFOVILEXHIFE R RABARRERNER
WHALRT 3. WIFF R AERLEEH
KE FERELARELHEE, Hata 507
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IWHEHE PR EBRENEEBRAHERATER
BRI, X P RERIFE R LA EREM
25RO R LA B R LR R R
AR LB R T B4R B VTR T LAY
BHMNED,

Torrissen'® IR & (0 2 LT 88 (RN B N
93.50 mg/kg iFHE +93.50 mg/kg AEE)
36 df157 AL FIFE RS BXHE MR
B He 45153 51K 73.20 % F175.00 % , BIRABE
AN EHE FRAE(2.70 mg/kg/ ) WETF
HFE R4 (2.30 mg/kg, FABFIRE R B NE
k165 mg/kg) . AR FIRA R LB AR
BE +ARENEIN N 100 mg/kg, HPFEF R
HIE &N 50 mg/kg, HHFFH R 4H (100 mg/kg)
) 50 % ,{B7E 30 d 160 d BHiRA & 4 i B AL
W ERSEAFIFE R4 81.50 %
85.00% ,BRAARANNI T RNWITRE G D ZE
BTIFERA(EG) , XXURGMEBNIFER
BEFNENIFEREERMIRE; B —FH
WERATIHFENECRIRETAER.

Guillou % 43 B fi Fi* C #RIE M UF HF &
AP H AR 0 A4 £ 8 2 1R VR M B A o 8, 4
24 h R MW, FELRE 4 d J5 & BRI 5 #9 4R
HEAVFEBEETHER, [B7E Page £
B MERAS5AERMAU#mERHE MR
FRILBEEZR, WRERIFSR 3 A RIXER
BHE, AR ifE R4 imEr e MR
SERBERTAERA, TREELATIFERN
BB A EREHREP . Barbosa £
8 L P € 2R G OB 32 3 I S IR R 5 5 Y B
W, Kiessling 50 5 Bl K 7 9 #8 6 1 38 A UL Y
YIRS B & B 7E RG89 G, BT LA if 75
AR B8 B ok F PR X IR & 59 A Ak
71 {BFE Gobantes %! BRI v , T BUAE M: L2
Bl l4 d EAMBHRERNARRENTERN
WAL, ARKIET 60 d it45 4 b i i 3%
FHE N ELR 30 d BPER, A R 5
MATRIFE R LA —3as  KERRERS
UL BT AR A R B %, B R it — R B
o

B AT 37 BB 32 A9 AR SR A et LAY
BAEHE NESER 4 mykg™ , ALRp
HINFERRB A AR 30 d AR B SREL

THAE, 7660 d i 4 mg/keg, MBURRK
BNFRARTRACRHAMMERY, BIFE
OB, 5 A R B L B B
il BRIEA TR, B A B BEFBENE
GHR IFEENARENSRB SR —FMES
(130
3.3 NERMAERIIIFEARTLEN
AT

BIELEEH RATEBIARELRED
BRI A M AR, ZENLIR 2 i B AL B R
GAAERHE R %, HA/N TR ZH R LIRSS
SRR AL RE H LA AU Bt AR R,
TEEFRRMEAEREHT R A ISR
B3P, Nakano % Fi%sin 10. 87 g/kg 41
e R B 1 A MR L WS B R R T I
GPT #1 GOT {15 J1 K Jig F i 84k 0y B4 72 4 o
Clarkk £ R A BRETUBZIEE 4 CTHEET
ST HELPY AR LR B R R TR R 1K e
BIEEPIIFE R A AR LA RBIET AL
HEVERT . AIRI TR R b Bt BB & B IUF
HE MEER WEEES T IS EL e
Ho MWIFEEMMAERNGEH EE WERER
LIRS, 7E B K 2 B B 3R B3R A
AHLFIEREL , 3 Be b My 1 B B TE R B B T8
Bt B RS TR T A B R E
F,ATERI B s ELeeh ™,

4 25

FEARLEAZMGT , FH P 100 mg/kg K
IFE R AERK,50 mg/kg fFER +50 me/kg A
BRI T S L BB 9 E ), IR R T
PLAARES  IFER MR + AERRA(1:1)
SHLEPLANE AR THER.

AZRBARART S NERHF 2D BA R
B TR X R T R

B
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Effects of astaxanthin and canthaxanthin on pigmentation of
muscle and total antioxidant capacity of liver in
rainbow trout ( Oncorhynchus mykiss )

CUI Wei-dong, LENG Xiang-jun, LI Xiao-gin, LI Xiang-nan, XU Jie
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract ; The aim of this study was to assess the effects of adding astaxanthin( 100 mg/kg) , canthaxanthin
(100 mg/kg) and mixed pigment ( 50 mg/kg astaxanthin + 50 mg/kg canthaxanthin) on muscle
pigmentation and total antioxidant capacity of liver in rainbow trout with an initial weight of (56.60 +0.63)
g. After 60 days feeding, results showed that there were no significant differences of weight gain, feed
conversion ratio, muscle proximate composition component , water loss rate and muscle percentage of
rainbow trout among groups( P > 0.05). The SalmoFan score, redness, astaxanthin content of muscle,
and carotenoids content of serum in rainbow trout fed diets supplemented with pigments, were higher than
that of control group( P < 0.05). SalmoFan score and redness of rainbow trout of astaxanthin group were
26.25 and 18. 40, higher than the canthaxanthin group (22. 38,14. 13) and the mixed pigment group
(24.00, 15.70) (P < 0.05). The muscle astaxanthin content of astaxanthin group was 4. 75 mg/kg on
30th day and 6. 45 mg/kg on 60th day, and both were higher than that of mixed pigment group(3.87 mg/
kg, 5.48 mg/kg) (P < 0.05). Fish of astaxanthin group had the highest serum carotenoids content,
higher than that of mixed pigment group, the canthaxanthin group. There was no significant difference in
total antioxidant capacity of liver among the three pigment-supplemented groups(2.39 U/mg, 2.26 U/mg,
2.39 U/mg), which was higher than that of control group(2.03 U/mg) (P < 0.05). Results above
showed that adding 100 mg/kg astaxanthin, canthaxanthin or mixed pigment (50 mg/kg astaxanthin + 50
mg/kg canthaxanthin) in feed could improve the muscle colour and total antioxidant capacity of rainbow
trout. Astaxanthin, mixed pigment (50 mg/kg astaxanthin + 50 mg/kg canthaxanthin) had better
pigmentation than canthaxanthin, and was suggested to be apply in rainbow trout culture.

Key words ; Oncorhynchus mykiss; astaxanthin; canthaxanthin; pigmentation; total antioxidant capacity



