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The recent advance of aquatic animal pigmentation
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Abstract: This article reviewed the advance in aquatic animal pigmentation, including theory and practice of pigmentation. Color
plays a very important role in determining quality and price of cultured fish, shrimp and other aquatic animals. The beautiful color of
red, orange, yellow is due to a group of pigiments named carotenoids, which could not be obtained from de novo synthesis by these
animals, but directly from diets. Astaxanthin and lutein are main pigments existing in aquatic animals, so adding such carotenoids in
artificial diets is an important way to improve the color of skin and flesh. On the basis of where astaxanthin is biosynthesized, aquatic
animals could be divided into 3 types, red carp type, sea bream type and prawn type. For prawn type, including prawn, crab, lobster
and other crustaceans in which astaxanthin is the main carotenoid, color could be improved by feeding 3 — carotene, astaxanthin,
canthaxanthin, zeaxanthin and lutein, but astaxanthin and canthaxanthin are more effective . For red carp type, including red carp,
goldfish, fancy red carp and most freshwater fishes, astaxanthin, canthaxanthin, zeaxanthin and lutein could be fed, but only
astaxanthin, canthaxanthin could be fed to the third type including sea bream and salmonids, and the adding level of these pigments is
about 50 — 100 mg-kg~'. There are 2 kinds of pigments could be used in aquatic feeds, carotenoids additives and natural feedstuffs
rich in carotenoids, such as green alga, yeast Phaffia rhodozyma , and shrimp waste. Many factors affect the pigmentation of aquatic
animals, which includes the species, size and physiological situation of animals, diets composition, source and kinds of pigments.
Other factors such as feeding rate, water temperature, and brightness also play some roles in color formation of aquatic animals. So,
attention must be paid to satisfy pigmentation for aquatic animals. Compared with Western countries, the research and use of aquatic
animals pigmentation in China are late and superficial, but develop rapidly in recent years. In the future, more attention should be
paid to metabolism, regulation and affecting factors of pigmentation based on characteristics of cultured conditions, species and
feedstuffs, to promote pigmentation theory and practice of aquatic animals in China.
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K% b E (carotenoids) JEFHE M FE (carotenes) Fi it
FF (xanthophyll) B KA EE MBI, H—LIRBHELE
¥, HY PERUHY MNIBEIRERN -HBEE . LH
CHHAR, BIE o 7P MR, AERIEER AR H
EOMBRREMEEMEEAATHHS VR, 479 Y
F-1THRENERET EREE X PEARSEN,. 0
WEEXREF (zeaxanthin, 3,3 -“HEFHY bE) (Hik
#E(lutein, 3,3 - " HF -« WE M E) . H ¥ E (canthaxanthin,
4,4 - "B B FER) IFF K (astaxanthin, 3,3 - ¥R -
4,4-ZHE GHY b E)E, BKTHYRANTEYE,
HETE N — SR EHE lutein B AM HE, XRHER, 55
xanthophylls(H- 8 ) MRS, M iF S X 5. KA E P FA
KPS F BB (1) FHE;(2) PigEiME
SHREPER; 3) AR A BRTIERYIE; (4) 38R
MEEFMEENT 2 (5) R4 KRR, EWE;
(6) HLaALH FpE BT AL m B
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(1) 214278 (red carp type) : 3G KA WA A, 10
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Tab.1 Xanthophyll contents of some plant materials

mg-kg™!
B rEE
materials xanthophyll
B7E# alfalfa meal(17% protein) 260
# E K yeliow com 17
B TEH alfalfa meal(20% protein) 280
EXFEHEMH com gluten meal(41% protein) 175
B alfalfa meal(22% protein) 330
FREHH com gluten meal(60% protein) 290
BAME(TH) Fucus serratus (dried) 350
5 #3546 MH marigold petal meal 7000
NERBE(FH) Ahlorella pyrenoidosa (dried) 2000
B EE alfalfa juice protein(17% protein) 800

YRR, TR R S aIFn TR FYSRIERY,
THEBWIRE KRR 2)W, 7] T -7 455 F bk b 60 %6
BIE G AT SRS TR N 77 A7 o [ 4
AR FE—=REIEE R S BRIHBRESR ., miFH$
HURE REEBF R IR T R R0 66.1.7.19 mg-kg ™',
Z3d RTINS KRBT BMEH 10.3 mg kg™, M7 &
IR RN ELR B

*2 PPUEHFHNTSESR
Tab.2 Astaxnthin content of some animal materials

mg kg™
B LIS 4
materials astaxnthin
B2 copepod 39~ 84
ERE AT capelin oil 6~%
BeJE 2 i copepod oil 520
#5403l mackerel oil 6~11
415 red crab 100 ~ 160
7 FCJREHF , MR B crawfish oil extract 750
ST MIRELY crab, red, oil extract 1550
TEIRIRELUTH) crawfish meal 137
BEIF kil 100 ~ 130
KHEF (BE7E) shrimp, shelled 20 ~ 128
BEIFDE kil oil 721
K BAFI shrimp oil 1095

4 R MEAFIRL

4.1 FEBIMSXRBEMEBRIESR)
BIFAREEMNLE RIS MR AN BT LESE

HINIEIRIA S P RBRE AR B HARBEKE T, AL

PR TRAY PR SRS, BRFHAIMEER N A

AMEHET, BRI T IRAOE, XA K IFH T
AR, BEamaXilARREBEANRaaRa
B BATHRBEMEDAEREEA, “HEHP WAL
1B, FIEERIE R AMTEE TARE B 2 R H b — S 2 57
s, WMFH A AXTIFREEEHE PESEY 160 mg-
kg~ "WAHE, i BFAE A B X 351 mg- kg 155 BF AR A Hi
Tk EEe L 8A MRAARE, KRAMILE &
M EESHEIX 8.0l mg-kg™'.2.06 mg-kg™ ', M AL F
MABEE KA, EEITER{UY 1.61 mg-kg™' (&
k) .0.96 mg kg™ '(ALPED)E),
4.2 XWEPERBFEFAMVEA

E M AINEPEENE A DHEREBERT A K
F 6 R 0 LR AT T B R MR S E A E R,

g S FEEKISIRAK ARG A,
BUYE EAER MEEZANNETESABHEEAE AN
R, AR, A XEAHNAREZEFERKNE @, —
RTINS SN R OB A REW Y S RE .
N 5% 10% 15% 20 % FH TR HESE 1R R 40 08, L - N
B2 4L AR e E B 0.059 30y 0.109.0.132
01777 LI/NERBE R REBE S SRR 4088 &0, B F
RETHKPENY PEHITRD BRBE (AR R
IR E SR 60 mg-kg™ )W B KB a0y
HREREDA BEMR; £ TRAEATHEBRET
R AR, R E R B TR R P R et 8 100
~200 mg kg™ (T AR ERBY) , ATA T 5 94 kit
AW AFERE,

weR NTHEWHEGE FEE MEENEGR
BUREST . 76 HAT R SRS @ S P, B AR S 8 T 4F
FRMARSEOHN, LA SR EAN 15% L L,
HYy MR gL MR, 100 mg-kg~ "F 5 EFFEEE
HF0.13 g 61 [, LA 57 mg kg "UFHF B AFIAT Y
0.5 kg FIAT 84 18 F, v 43 B AL shaF & & & &k 3
K 7.0 mg-kg~ "2 6.8 mg- kg~ ') ; R FIFf # & 100 mg-
kg”"REFHAE K 0.73 kg FYUT 4 12 ], W15 3] 55 50 mg-
kg ' MMEREA -BMIAEARRNRITEE B
H6.4.6.2mg kg VM MERAMEEMNIFFRR
BEMPRE, NMABRFERIFEESHILL 30 mg-kg™ '/
FIR S ME e R FR e 10 B, HALA M E R
INEFEMESET 6.1 mg-kg™' 15, 254 WFT 38 fuE =
T P E RS AEERME XS 50 ~ 100 mg-kg ', A f#
WAL P RAY P ESRE 6 mg-kg ' WU L, RN S
TH PR S 71 Mo e g P B £ SR P LA T 3
BRI ER, Blake A, EAEHR K04 LA k2 FEAR
RIEABUR, TR 50 g JFFIA, E AN R B S i m
AR BEUR 75 % (15 mg- kg~ DU fEAbAR LD 5 810 Fn sk
B R 20 1 43 GBS B0 63 mg- kg~ & AT E % .40 mg-kg ™!
RS RIRIR T R TTE LA AR E A,
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R IFAS T RUF R B S22 BR BT AR (K BR
AEEMITEEN - MRBLAF —EHFBARR. B
TS, M RM HHNERM 20 mg B-HE MK .20
mg T oK # BN 0 AKTEF 21 d, X3 g- B MRFELH
IFE EMBEN AR FE A AT 0% 785 — Tt 5P, i
MRS R g- % N EMIFE E R B A X IF, 75 UL
WOHERRIREFESRICIEEN 1/6~1/72 BT
- MR BEAERER LR FTFRFTELLAR A
TR, MR T AR, T R FAE T BAGTT N

BAT, TEAREE SR A 7= v, VS AR B 5T 0 B LR — T
LR EER, AT RN E R AREESMAE, Chen F
U, 7E B AR SR8 0, W FWORET 14 A iRk
AN W B AR R (100 mg- (100g) '] SRALE B2
Genevieve Z L T AR AR BENE AR N REE A,
50 mg-kg 'HFEE + 50 mg-kg 'MAE K > 100 mg-kg 4T
FHHE>100 mg-kg™ A E; XK K, W LL 100 mg-kg™!
IFH BRI P), AIMANAH N ERTIBUE —A4
iR, AT A B R AR T XA SR BN E 6.
—R AN BN ISR BB PR, K E R
(ZEEWLIKREAZR, B IEH 28X 75— L
BB 1-2 5, BMERERHE b ERfEw, 1
SRR, BRI, FRERNAEHE

bR A SR R R A B M E AR E IR E
SR PRREREEL AR E A TR,

HAj A XL HE N EEF AN NAMRNES, EMN
BHMRMARRE P EHRHE AR F S, H—
ERMSER RENESHHR - REmE AR
MEEHT. AXNECHAFELER (T EE GHE
HEMBRERL,

5 FWEGBRKEER

5.1 &IRFE K/NEBERES

AR EATTIREAS PERMBBI AR 7
a2 8 LY R P e A R BE A SO R R
K ME,ARBREAHENS TFALRIHBAR | F%
MEBRAE TR M EORE B8, s fh (s
2 MAWBRAEHAT FEEBEN 2.5 mg kg™',0.5~
1.0 kg MAR] 3K 10 mg-kg ', TR E KT 1 kg F W55k 20
~25 mg-kg~ 125 L 63 mg- kg R R IAIMRILAR LT i 3
A28 IRANIALHE NESBUFSER
HAB P ER) D HHN 2.53.69.6.7 mg-kg™ 5],

AR A AR BB, RO @R MEE T M3 A
AR X F a0 f e Fh i B 3 ST & ik
X R A K S B A, W B TR T LA 78 v
R, 080 g 5L R R TR R K 8 BUG R
) FopE,

BIEFERESF HaR IR, BMEER — A

d AR EERRAENEH REER, BNALEE
B TP SR A R AN A KRE IR EREN
BRI ERAE A

5.2 fARAER

FRLIE R AESGE AN, MR E ARG RRES, I
R ATAE SRR E MR, RE KRS K 8% 0
KHE NERFSE. Hady 551 LA A KA
iR B T TR A R K P e RS A VIR MR
BT HTE X ATRE S N8 B R AR B RS 5 X (R AR
i A %),

HTHIFAARTERE ARE ERAESHTHN
HAER AN, WHRPEAR ARRSEHEED
B, BRAEAEER A SEEELITLHT PEVT
BT Ve MR 2 B2 845K} VE 800 mg kg™ ' 45
T, KA E R S B 200 mg kg™ VK FE T #
BT 8% ~14% P fEMT Mt A AR BB AR, TR
HE P EAEERARE, AL B —E R
RPLE LR an Ve BHT ZE0[{R 42808 bR RS H A A

HYEAFNEHON) RN ESHEEZNE
FE T, Al oA AT 3T & =0 BRI LA A IR R L
HEWIRER P E MR AR S AR,

5.3 BEXRE

ARG ARFEEE, KA HAFEMNE GYORARR,
HEMEBYR. FHUBRRXTERITEFRRNEN
100 mg-kg~!) 100 mg- kg~ 'HFHE 100 mg- kg~ A HE E 1A
WRATHE, LAY P ERSEAFH 6.2,12.7.11.8 mg-
kg, KA BERNAARELTRR/EYFER %R
AR 4 A B B R SRS RIS B S RBR
T RBEFE R B 2R, Bib S KBRLIFF R HA
HRISMEKE AR, W, RR AL R %
BAAERENHEECEE REKHBEE,

TEEM AR IFERMARENRUEEEEENE
KEEIN 10~ 20451, HARURE RMMAE R XA A
MaEE, —RANTCERLARREAN. R
Choubert TS ML BT IR F EWHF B RLLARERF 1.3
%5, TTREEITH BRIV RE T A E B RS 1)
FIFRHIBRILR SR ZEX AR RN E KRR LR
ERTERARED®, ABEENE, FRHOBENE
BRRFAEMBRERE, MAHEES A HENFI AR,
TR E & TIFE R,

TR N R R R P R N AR
MR PIFFRES BB 50 mg-kg™' .70 mg- kg 5, 4T
5012350 e or SeE SIS R Y D B S BIFARE
BERSEMMmSMm, XA EN AT AK
(B, (T RETE LRI B T 2880 N RF R TIE,
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AR R et R A FIE SR R A 43 B, 1R T S M 2K
HE MaEPTIR, 2MURER0.5% (BRIF).1.0%
(M )iRmR 0.1 kg RFITEY ArE LN EHE P ESEER
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(OB B R PR R R R T, 2680 b R AL R A
FEBFEEREP],

KBEEHATFES A RKARBVEERE, B
WA b BT, M afBIrE R SRENIRE
FH], /KR 26 ~ 30 TR R T 22 TH 24 T
T7E b 4% 40 5.k, ¥R 0 [F) % 70) B 4F 35 % (0 ~ 192 mg -
kg™"), R RIRLH R E IS (320 ¢) .8 CKBIAFR&MT
MHBITEESREEH T 12 CTKBREAFREMLTHD
ﬁ;[ss]o
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6 455
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