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— 3 IULIERERLY 5% T 15 MAEFL0. 33 m?
(2 NIRIRIREEAR , BRI 17 FB o Bqita o5
PRI FE Tt 5 7 10 1 A it
1.2 I

AHEE  SEBMESE" mREC X
TR, AR A B ST 0. 4% /Y
& 10% MR ARSI R L, i A s R AN
400 mg/kg ; TEFPEHM ST 0. 5% Ik B T 7 475 |
ORGEIYN 2% MEER - Y M5 EPIF R
A O ININGR], P KA R 100 mg/kg; 1E

Tt fRh 32 6% 1 F K EE MR A TR PE 3R 5 D
AFhFEEZRIEARRE X IR, AR R A
5o (40.8% +0.56% ) MLIE ) &5 (8. 35%
+0.14% ) A eE(1.81% +0.06% ) (£ 1),

IR AR SO SO AR K
oy 5w IV ARDREERE e Al IC T B BB 3 53
BMrine 1o Frf bkt sopk 2ok i 05 60 B i,
IR A PR G2 JE I TR EAE 1.5 mm [
BL, PR B 60 T, faeHE F 4 C vk A8 AR
M.

®1 (ABERERFR S
Tab.1 Formulation and composition of experimental diet %
JiOH XA 2T LY K ERELH
ingredient control group carophyll red auroxanthin goldenrod corn gluten meal
fa ¥y fish meal 27 27 27 27 27
Sf soybean meal 18 18 18 18 11
KA rape seed meal 5.5 5.5 5.5 5.5 5.5
H4H1 cotton seed meal 5 5 5 5 5
%k wheat bran 17 17 17 17 17
YKy wheat meal 19.5 19.1 19 19 5.5
1%y blood meal 3 3 3 3
HRFEH shrimp shell meal 9
EKHEHW comn gluten meal 6
FE K corn 9
il soybean oil 1 1 1 1 1
33l rape oil 1 1 1 1 1
Wiz — 245 CaH, PO, 2 2 2 2 2
Wz premix! 1 1 1 1 1
{1, % pigment 0.4 0.5 0.5
R IR AL E 5% K- nutrient levels
HEH (% ) crude protein 41.25 41.58 40.25 40.51 40.52
HLISI (% ) crude lipid 8.54 8.40 8.18 8.39 8.24
7K43( % ) moisture 6.06 7.67 7.63 7.46 7.00
HLIKSr (% ) crude ash 10.85 10. 68 10.89 10.81 13.98
45 (% ) calcium content 2.43 2.78 2.62 2.06 3.13
(% ) phosphor content 1.72 1.87 1.85 1.78 1.86
H-#5 # (mg/kg) lutein content 1.49 15.72 47.91 37.26 5.57
f‘fiﬁie:fff;:f/kg) 489.72 24 803. 38 8 502.91 5 316.03 1638.07
A (kI/g) gross energy 18. 81 18. 81 18.80 18.80 18.54

L BUERC ST v H 42t Cu 5 mg; Fe 180 mg; Mn 35 mg; Zn 120 mg; 10.65 mg; Se 0.5 mg; Co 0.07 mg; Mg 300 mg; K 80 mg;
VA 10 mg; VB, 8 mg; VB, 8 mg; VB, 20 mg; VB, 0.1 mg; VC 250 mg; Z k45 calcium pantothenate 20 mg/kg . HHM& niacin 25 mg; VD3
4 mg; VK3 6 mg; Mz folic acid 5 mg; JJLEF inositol 100 mg, 2. SZME

Notes:1. The preminx provided following for per kg of feed. Cu 5 mg; Fe 180 mg; Mn 35 mg; Zn 120 mg; 10.65 mg; Se 0.5 mg; Co 0.07
mg; Mg 300 mg; K80 mg; VA 10 mg; VB, 8 mg; VB, 8 mg; VB, 20 mg; VB, 0.1 mg; VC 250 mg; calcium pantothenate 20 mg/kg,
niacin 25 mg; VD3 4 mg; VK3 6 mg; folic acid 5 mg; inositol 100 mg. 2. Measured values.
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St UTE VR 5 PR 28R AR BRI ZE A | 2850 1 4R
S5 KSR B B & SR AR N . 5T 5 H M A
T Awgs o, EX SR A 56 d, B X
8:30.13:00 .17 :30 & A AT 45 M, H $80 0 5 kg H
REM 3% ~4% o HRANFEEAKE 5% ~10% 1)
B RK, KT E 28 ~ 30 TN, B A fr
F¥E 6.0 mg/L DA |, pH6.5~7.5,
1.4 HGaH

T R 56 45 R (56 d) B g A7 i B 59
3 ~4 B, B#E(3h) JkEu,4 C .1 500 r/min &%
B M , 2 08 T F R 4 i 05 1 D0 1t 37 v
T SR I 1 T 175 5 SR T A4 O ik I 4R
ENIIREEIIEE RN 3 eI el N RS o oy
R, WRk oKy OOy R LR R
FHR T 00 o
1.5 HiESH

FH EXCEL #4158 7 Y (5 i bs off 2%, i 5
B LI + pRifE 22 (mean = SD) £ox . HJ7
225y MR AT 00 4 6] B S MG 00, 25 S B
(P <0.05) ,J|{f Duncan [&Z 5 5T -
2 4

2.1 ARAERAEFEFEYE

IR, 25 106 21 o 30 40 1 B O K
sORAE 0, BN A s . IR 15 d, 4%
e S A O I B2 5 (BT
TRIF% 56 d I, X M2 i A (8 8 5l 36 T o 1l 28
T, B K sOAE @, AT D £ B sl
s I 2R 212 #9505, il AL, 2
Bt AR AR 2 (s FOKRE BB A A B
DR DR R R AR 8, (E IR S e (e el B,
THT B U] S, A 0 PR B BTN TS s 4 B R
g v B b A A 8 5 O, & 3
I, AR TS DAy e 0 A (0, IR TR S A TR
A€, N T 5 X

U SRR S A AR F AR K IR R R (T
BEAE R , A ) TOKE FB A s R A
145 2 B 2L 1) BT A0 3 R TG B i 2%
LR AR A B BOR, FEOR M O OE R
AR, ROEEIEARGHE
2.2 EFEME.ERPEIBREEENNEN

ik P RRBREES  MARBZRER

TE B O B, LA TE Mk A/ N R i 2 R R A
PR RSO o E B TR A IR A R 5 i 4
iR BEAR S BB AREIIRE LT, §=
PR 1 R/ IR S et A R A8 2T B RE T i —
AMBEEFR bR . TEFRFESS 15 KNG 56 K, Il
5k I 2 A A I3 P RS T (1) . H
FL a1 26 15 R, Xt B AL Jinmn FE L4 L 4
FU 44 A A e R OR B 18 21 B T v v
M SRR I J1 48 5 (2. 16 £0.528) (1.20 +
0.466) . (1.69 +0.347) . (2. 87 = 0. 231) .
(1.44 +0.436) U/mL, H: b 4> 5 ¥ 241 1L 375 0 i 22
RIS 1 fc , SN R4 S R M Bk
HEMAA B EZER (P <0.05), HARK AW 2%
FEAREE(P>0.05) ;55 56 K F iR % 2H B 5
1 I3 H i 2 R I 5 1 43 1 R (2,07 £0..343) |
(1.15+0.585) . (1. 70 £ 0. 194) . (2. 00 =
0.342) .(1.40 +0.466) U/mL, & 41 6] £ % A &
F(P>0.05), ME 1A LLUL B, B2 750 R A]
15 d 2|56 d 1S4, 45 2H B R I VA o )
SR E 1B 4 2 WAL (FRAKT 30.24% ) b, 3L
RAAAN R 2T A B E(P>0.05),

35

@ %3.0 B15d WN56d
23550
Bo il %ﬁ
T %

JHA MWRL &8F  £WE BREAR
control carophyll auroxan- goblenrod corn gluten
red thin meal

BE1 %15 X 56 XAt & M iE R IEBENEN
Fig.1 Tryosinase activity in serum of P. fulvidraco
on the 15th and 56th days

RS AE 15 d 556 d I, 4 Al
TRDRE AT LA 25 48 v 2 390 00 100 T I S PR I ), T
Foth A5 g 20 2 18] G A 25 PR 2 5

Bk P BERER B E A IR AR, 5 A
R L S R P T R G T AR, ME LA AL
IR Lo o IS B MR U T LA 2 R L
LIRS F1 (3 2) , #  4H [R] 22 57 A 2 (P >
0.05),

ESREER S P SRR A T (45 4
{HA 1.66 U/g) HHE, 2% 1056 41 B JEk Hh 1 22 1R it
71 (A EEN 0.65 U/g) w5 i, 22 W %
LIRS BT I, RIMEEAE B IR, 2R
BERG J3 e B PP T, AR AR # A, X 5
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Tab.2 Tryosinase activity in backside skin of P. fulvidraco on the 56 d U/g
T Xif B4 pATESAN BWR B FREAK
diet group control group carophyll red auroxanthin goldenrod corn gluten meal
% = ARG 71 tryosinase activity 0.929 +0.687 0.700 +0.337 0.500 +0. 359 0.583 £0.265 0.542 +0.242

2.3 REEMFEPEERET NESENEWL

FWE PR AR RO O
SFEEHE R, AR T 4R (15 d.56 d Foy 5 E
A5 aUE 2H BB TS T R B RN 56 d I 1ML i P
BRE PRGE(ES),

HWHEKTEEAT PR AFTHERL K
FRpE I AR, Xk BE A B A Y B R IR B R b
A W 1 5 I 3R 214 AR AR T R R

HOEZEIE DR SRR IR, B AR, E
K VR A A AT AR R R rh B 3 N R e
AHGM . A EHBRNE PR EEIH 15 d
JETHE T 43.16% , 3| 56 d H & & X THE T
40.13% , 2558 E(P<0.05), £ ¥ E4 15 d
B FHr 1 110. 8% ,56 d 5 i A I 3L 4 B Tt
1 33.32% , 2B IR S R 2. 8 £, 2%
HEE(P<0.05),

£33 HEIBRPEFEEKENEFL2EAT NRESE

Tab.3 Total carotenoids content in skins and serum of P. fulvidraco mg/kg
M7 serum B Rz Bk back skin &35 Hz ik abdominal skin
413 group
56 d 0d 15 d 56 d 0d 15 d 56 d
Xof HR2H 168.3 = 1988.1+ 1789.9 + 1452.7 + 849.5 +
control group 60.1¢ 421.2°¢ 525.2°¢ 573.3 14. 4¢
JITES4R 306.6 + 2033.3 = 2 006.0 = 1802.7+ 1101.0+
carophyll red 46.4° 619.8% 523.8°¢ 286. 2 17.9¢
B 1611.6 2015.7 % 4249.0 = 5664.9 = 2001.1=+ 2 505.6 = 4.921.4 =
auroxanthin 200.7* 23.1 431.8* 711.5*% 23.5 494.6 69.7°
E L 730.0 £ 2885.7+ 4043.7 = 2495.1 % 2977.1 %
goldenrod 49.2° 224.6° 171.1° 417.2 780.9°
FREEH 437.5 + 2015.6 + 2042.1 % 2409.6 + 1231.4 =
corn gluten meal 31.8° 58.1°¢ 224. 0°¢ 516.6 155.1°¢

TE DA AR AR A AR TR R R4 1] 22 57 .2 (P <0.05)

Notes: Mean with different superscripts in five groups of meals are significantly different( P <0.05).

RS, S Ul SR AR
TR R B TR Z ok A TR B2 E 8 N
IR e R e AR SEVE R, T R OR R LR
2 AR LA X RSO A %

MAHREKTERAT N L% 1E IR
PEATHr, KT BEZH Jnm 2% £ 40 0 390 £ 50 i ik o A
KE MRS BEAWHE PR, T AREARAE
15 dBFHE T 20.4% ,{H.56 d kb 0 d BFEAE T
38.5% ., SAEMN SHENERETE(P<
0.05) . 7£ 15 d I, 25 20560 41 v 90 A Ji5 3 1z ik o
MY MRS RAMES HERYADE
(P>0.05), 7E56 d i}, %} B4 B A% T il %
Y EREAMLL S EA(P>0.05), B3
KT & EH(P<0.01),

RS R R 44T AT KBRS WA N

OO NS R R S 2 o, X B
PR AT AR B 0 AR 2E 1 T, 0 B L KRB
2 IR R LA iR R R R B R
A G

wEBEAT FEASE AEFRAE 50 d Y,
YRR B Mg P BRI PR SRR ENT
T2 2L A E R B 4L (P <0.05) , i A%
TR EAMBHRA(P <0.01) ; tbHh, InmER
LR R E A AR s B MRS
HREERTEHEAME R KA (P <
0.01) EiN AN 2 2141 F1 £ oK 85 [ Ry 4L 4 6] 22 57
A (P>0.05),
2.4 WEFEEK MEPHEZSENZM

MR EEFARNFEREEAERNA
2T DB 1 = G R B R 2 b 2T A B A Y
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Tab.4 Lutein content in skins and serum of P. fulvidraco mg/kg
By sample M35 serum T HR K2 e back skin 538 Bz B abdominal skin
%) group 56 d 0d 15d 56 d 0d 15d 56 d
pugiEi|
0.3+0.1¢ 11.2 +3.4% 10.7 +0.2¢ 7.6 +2.2° 5.4%1.09
control group
IREFAN
IR 0.5+0.1¢ 6.3+1.7¢ 5.9 +1.4° 5.3 +0.6° 5.7+1.2¢
carophyll red
. 10.3 £1.4° 11.3+0.3 25.7+3.9% 37.8+2.8% 7.8+0.3 14.1 x1.2° 35.2 +0.5%
auroxanthin
SR
A 4.3£0.4° 18.3 £1.7° 28.7+0.4° 12.3 £1.7° 23.0+0.9°
goldenrod
> =
KEEH 1.4 +0.3°¢ 10.5+1.1°¢ 13.6 £0.1°¢ 13.6 +£1.3% 8.6x0.7°
corn gluten meal
TE - AARHA AR (B AR T BE A A [RI R B 4 I 22 57 B35 (P <0.05)
Notes: Mean with different superscripts in 5 groups of meals are significantly different( P <0.05)
HHRER T A E AT TEFRFH RS IRAH 0] BRI AR L1 2H B

i RE R X B B T T R R o B R A
FRBEI ] A AL (BN 2, I R 212
FEFHE 15 d B R T 44.23% ,56 d Bt X F % T
6.73% A BEMLIL(P <0.05) . FKEE A
TEFRAHE 15 d BFFRAIG T 6.95% ,H 56 d H & R HILE
5515 REFEEETFHE 1 29.41% , iR ge 4Rt
BT 20.41% o A2 A AEX s [R] B e AT 5
Fe kb R S A B (P <0.05) ,15
difFFE T 61.84% , 5| 56 d & NTHE T
56.93% ,155(28. 744 +0.376) mg/kg, 4ikZE4l
FRTEF R Bz Ik v it 8 2R AR A T O B AN
15 difHA Bl ik 31 (25. 701 + 3. 881) me/kg, TF
7 127.1% ,56 d H5 5 AE LSRR B T
47.19% 353 (37. 829 +2.857) mg/kg, 2 N IT1h
B3 REAY 3. 34 5,

WA E Pt A e s TN S
T, Xof L2 5550 0 1 POk v ot % ot 2
K, MIZE g fare 15 d i BEERA%, TR
T 31.79% ,{H 3| 56 d Bf 25 16 A K, ALBEAR T
5.97% . FAKEABALE 15 d T T 74.19%
{256 d JERMFEAK T 36.56% . 424 417E 15 d
JaTtm T 56.86% , %) 56 d H& & X EJHT
87.19% ,IKBTFURIG & HEY 2. 94 fif, & FELf
PARHE FB B Bk rh i 2 3R REAE SR AE 15 d )Gk B
(14.099 = 1. 215) mg/kg, ik B FE M 0 T+ T
80% ,56 d HA AR MIE BT T 149.88%
SETFURE 4. 5%

T R B IR R B I B R R AR SR A AR R
F MR, H AR T AR 41 r 45 2R s 1 FoRE
P Y2 RANEE , 1SR B R A A 4
JEIIAN R 5 & B R A MG 5 s A A SRR AR
0t 2R ARG E B, ELAE A [R] I 4 (2
THABAL

LR A o o S X e g g N 1
T R BR E R A AR ORZE S, 0 R AL I 3 o
R R, (0.3 £0.1) mg/kg, 5 EKE
P e RAMEB R WA A BEER (P <
0.05) {H5HNAE RELLH 2R A B (P >0.05)

3 hHe

3.1 HF&KETUNENFEM
BRI A CURFAE D 11 V0 FR AR €, 2 I
HE O IR 2 9\ I 2 BB AR S, 8] B RS
OHYTEE 78 B AR IANHIA K TSR B 280
i, FEEY AT KA B R LA A JNEE AR
Sy e/t A A B O R i A v A
o (FURIEFRIE AR T, IR BHK BOR BE 45 1F R
T 5 LA S ARIASHA) J5 558 X S B B 00 £ 19 1 2 7 A
ORI . 9 H AT SR BURTE  JR I AR A T
e A AR A A LT LA O O e
b, RO OB IR DB GG A8
B F) R BESR (H R IR (B0, B B i
HELQ ke, MR RIEEAN A, A Ak
OB, BRI A AR ISAE” iR
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@ BRSO b ik, 58 40k L e A 1
TR ERHIE

B S AL 2, ARG A A )
FEME AR ORI P ERIK LT
WA R (B 0 fa ik
A B4 2% 40 i ( melanophores ) | 21 {5 & 4 Jifd
(erythrophores) | # {6, Z 4H Jifi ( xanthophores ) |
@, & 41 ML ( leucophores ) Fl T % 41 iy
(iridophores) . AN [R)Fh 2 (1) €2, 2 40 i A5 FA {4 {4 3%
3 AT AR JSAS [v] 1) F AU €2 T 6 3R A0 R A 1A R 1Y
B B R 0 R ARAE A R AN Y o AR S A
22 S o L f A A (g A AR 1 1 e, R
TETEEP AR (FEEMER AT b
7% GElay R aran 21,

0 22 20 5 LAt 200 i 2 A AN ) Z AR HE T
T (A ZE AN SR IR T 20 M 4 4 50 i 2
MRS IR 4 il ( neural crest, —Ff 22 fE T 40 i) T
I Bz 1k R AE S5 4L, 434k BT 20 2% 0, 1 H 6
RAM e R AR M R XA E AR
B PRI, — > IO A 0 3% 0 L ) 7 AR T A
DR Z By A= BEIA Y, M7 B — A BB A
TEHE A 10 30 25 52 T 199 €8 2R %) 240 L Ak LB
HEM AR ™ A 3R A2 . o) Ah, % T
AR EIE AT AR Y, B T R AR AT LIR
P A PR Bl AR B O A, HoAh Y 3R Gt
R KHY MRFAKEZ Q556 T, %
RN R > N TR,
FRIH R KRG | A Z MR R, A
G55 B ARK IR A B R 22 5, AT 52
BRI REE R NN S L N

TEATRE H, F BR A ARDRE A i %) 1R Dk
R AN EREY T, 20t 56 d 1 FRFE I
ALK B v e ORI AR I Bk
{18 s R S T AR TR o (U2 I I L
BT RS R R P Ry s R R b
RompE TR, FEakEamaBil, x—
SRR TEORFR I A B U0 E AR BRPLRE I, f8
PRI B JEK Ho A s 2 R G ) DR TR, e W] R
R BRI IEH 5 B 1T 2 30 0 (0 (R £ ) A 4L
(€8 3R AR BB 5, 6 VIS T iR R R 7S, TE 1]
RHMIEZEAS R I A 25 R R AR Ak

TEHA A HANFE T @R Y Ayl b, 15
RGN P FL AR LV R PR o ) s R Tl 0% ) 5 %k R

2 XK H A LA B E 25 5, (AR ] A
BAERESRE A R 22 R
LRI 25 2H 1T A 1 R AR AR R B AL T
IEFARIEN] 7k — i FEGRRHH RN FE T R
L EHR SR IOREA S OZCREE,
G2 £ AR Y B 00 (8 2 B B0 B A il o, L
AFRORAR BEZER . X—40REY], 7L
eI 8 R Wy AT DA i A i R, (HAR
[Fi) €, 28 b S0 T B o £ R (0 R TR IR 2 )E
A 225, S AT AT AR (R DU B PP E AL
3.2 HFEMNEREEUSAMERNXRE

YA ARER S MR, LBEAEY)
He U AR AL i e K . AN [ S
e s BRI MR WA e
AR R, AT E B T A4 B R
BERRANMLIS A 2R 2 N SR 2R A
S5 25 IR R AR 4 AR B AT A R (5 Y
AR, AT LI B X RDRL R R A TUR A
AR, R A F R O R B 2 A
A COR s [T s o, B MR A (5 FT L e i
Tl 2R B e 5 AR R I A il o v, o
MARBHOREAL, FEEEH AR AARAE
E XNy IITESARTN- R E =R by R 31/
FER R AP OUBIZR IS bR s R AL, A
B G R B A O ORI SoREAR . E
K IR FER Y T K AR R L GRDRE B A A
BAFIE ROR (B GATRGE; ORI T 1 77
59 VA BEEO FE 0 4 BRI A B i A R
CORCRAR R B2, B O, R HE H
X7/

A2 B U (0 2 S 4 R RS 1
BETH R SR X AL (DRl S 8 N R
f 75 489. 72 mg/kg ) BRI A LK B ]
BN A R A R ] PN T R R K AR T
11.2% JEFR B BRFEAR 1 57. 5% , M 3 R 5 B
SRR TORE BT R ARG E b
K& ILF BA 22 A, HIEES B Ik AR T
38. 5% 5 15 HR AL B Wk v i 2 5K 1) o B
TE AL, (HA IR B RITA W RN, X 4efy 3 3
(R B VR A — o MR . BT R 3
[EESAR (B E R EN R S /S S M U E/ il
ORI, 45 R R W R I A 2R £LRE A8
X YE R T ARG (0 N 2R 2141 08 304 7 30
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R ERIIE 2R AR E , (R B Bk

RS T 45% s AR R ik it s R S il S8 30k

FIEAK . XA RE R R R FETE S AP B AS TR, e 2= [1] Bjerkeng B. Carotenoids in aquaculture; fish and

AR RN SO T S ST AT I AN I PO R S
ENRDN- ¢RI ANOL TRV E SN
RIS BCRANBIAR G R 4 B A &1
R BB BRI N R BRI R T 1.8
RN 1.5 A%, <5 4 B2 A0 AT T AR B JEk
KW MRS RN TR T 1 AEM 0.49 {755
CiE Nt SURTE ) I s N K S P
— 0t B A AR (AR R . H
B R AR R SR N RS R T A
BAH A, X T AR h TR R R R A
VEFTR I 3 38 5 10 A AN TR T 5 RS 19, 4 80 3R A R
TR B O 47. 91 me/kg, 45 24 B GRDR
BRI A R 37,20 mg/kg, WIS
WK, I8 5 B A TR (B 0 22 S 2K
BT Y o R S AN R, AR GRR R IS
PR i A RO SR T A BT
HER F R R ORE ORCR LSRR
I,

TIAN, MRS 1 4 B A T R B TR
PRI RS EAT AL, SR R
FEA L, BN QR RPN R I, AR
JRAP SR DR B R LP A AL, T A
BRI R0 AR, XA A fE
JEAARI—Fh A BB, B o e PR A R L rp
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Effects of feed pigments on carotenoids,lutein content and tyrosinase
activity in the skin and serum of Pelteobagrus fulvidraco

DING Xiao-feng'”, YE Yuan-tu'“, JIANG Rong', CAI Chun-fang', ZHU Ge-yan', WANG Jun-tao'
(1. College of Life Science ,Soochow University ,Suzhou 215006, China
2. Easthope Feed Co. ,Lid. ,Shanghai 200120, China)

Abstract; 255 ind. with average weight 45. 25 g of Pelteobagrus fulvidraco were fed respectively five
experimental diets for 56 days in indoor recirculating aquaculture system, the diets containing respectively
0.5% goldenrod,0.4% carophyll red,0.5% auroxanthin,6% corn gluten meal and the control group. The
tryosinase activity and the concentration of carotenoids and luteins in blood serum and skin were detected
respectively. The following results are obtained. The tyrosinase activity in the serum with goldenrod group
was significantly increased, while the other experimental groups had not significant difference. The total
carotenoid content in the back skin with control group had decreased 11.2% ,and 57.5% in abdominal skin,
and lutein content was similar to these. The carotenoid content in the abdominal skin with corn gluten meal
group, skin had decreased by 38. 5% ,and that in back skin had no significant change. The lutein content in
back and abdominal skin increased to some extent. The total carotenoid content with carophyll red group
decreased in the abdominal skin by 45% ,and back had no significant changes in the skin. The lutein content
in the abdominal skin was significantly reduced. The total carotenoid content in the back,abdominal skin of
the auroxanthin group increased by 1.8 times and 1.5 times, the lutein content also increased significantly.
The total carotenoid content in the back,abdominal skin of the goldenrod group increased by 1. 0-fold and
0. 49-fold, the lutein content also increased significantly. The results show that pigment derived from the feed
may be selectively deposited by P. fulvidraco. The P. fulvidraco body color was greatly affected by the
pigment material from the feed.
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