J. Aquaculture
Vol. 21(4), 213-217, 2008

Al A E AP a5l Macropodus chinensis %

ELEE LY
Journal of Aquaculture
©Korean Aguaculture Society

al

ﬂia}u] Zacco platypus E3) 2] AMelle]| n)x]= o 3F

7}

S

ol
2

Effect of Dietary Supplementation of Pigment Sources on Pigmentation of
the Round Tailed Paradise Fish Macropodus chinensis and the
Pale Chub Zacco platypus

Choong-Ryul Lee and Sang-Min Lee*
Faculty of Marine Bioscience and Technology, Kangnung National University, Gangneung 210-702, Korea

This study investigated the effect of supplement of the pigment source in diets on body color for round tailed
paradise fish Macropodus chinensis and the pale chub Zacco platypus. Fish (the round tailed paradise fish: 1.6 g/
fish, pale chub: 2.4 g/fish) were fed diets containing various pigment sources (Porphyra powder, Spirulina powder,
yeast astaxanthin and paprika extract) twice a day for 6 weeks. Survival of all treatments was above 80%. Weight
gain and total carotenoid contents of round tailed paradise fish fed the diet containing Porphyra powder was higher
than that of fish fed the other diets. The apparent redness of skin and fin in round tailed paradise fish fed the diets
containing paprika extract and yeast astaxanthin was better than that of fish fed the diets containing Porphyra pow-
der, Spirulina powder and the control diet. Weight gain and total carotenoid contents of pale chub fed the diet con-
taining paprika extract were higher than that of fish fed the containing Porphyra powder, yeast astaxanthin,
Spirulina powder and the control diet. The apparent redness of skin and fin in pale chub fed the diets containing
parika extract and yeast astaxanthin was better than that of fish fed the diets containing Porphyra powder, Spir-
ulina and the control diet. The results of this study suggest that dietary supplementation with paprika extract and
yeast astaxanthin can improve redness of skin and fin of round tailed paradise fish and pale chub.
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EO]‘%. St #E-5-0] Macropodus ocel/arust‘ AL 3RS

T §/3381 =2 si50] A gl bl T2 MAEh,
74'{5¢J-»°- ol-gslo] Aleksl= Hojsh Ak ’”‘*ﬂr sl 3t MR
4*1015—_ 7}z] 7} o3 8- o]Fo|vH(Kim and Park, 2002). H
yolis augow AHA] g, W BE)sh pezd
= ]‘fiurﬁ H ATV AF RS f5e R laL
3)of| B] 18 Wo| Agksl= £ 71431 1vk(Song and Choi,
2000). 32 Zacco platypusi= 315} 7 pA]ol] A28k, &
BAE sHo] Holu Aol Iz A AR UHKim

and Park, 2002). Hi20]¢} sjupi)i- ZQlMo] o}iigtil 1o)
A9k Absvol 914 olziel A 7ol vk, 117

L oFURE- ER1A2 8 AR el s 2 A g
4212 4+ qli= 977 s,
ALY H7EE s MA9C % phytoplankton (Johnson et al,

1980; Gouveia et al., 2003), shrimp meal (Choubert and luquet,
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1983), red yeast (Boonyaratpalin et al., 2001) 2 ¢1ZH o7  slako] 399, 2o 7hF oprelf Ul hF/-32 ARESle] %
#A|2¥ astaxanthin} canthaxanthin (Booth et al., 2004; Kalinowski 2! &o] 10% A3%7} ELLE"',— A ] ST}, 78] carotenoids

et al, 2005p) F2 B e olefth Al Aol 7hukEgols) Ae] v e 2K fisle] carotmoids
n7lel} o] BePgale], LTI FATPEES Bge] 2 WAl 2o uﬂmmconu a-cellulose 41 Porphyra

L} Eﬂ«] DR NAAFIZ] A FE OAEEHIYG powder 2% H7IALE(PP), yeast astaxanthin 2% 7 AL (YA),
(Boonyaratpalin and Unprasert, 1989; Ha et al., 1997; Baker  paprika extract 1% J7IAFS(PE), Spirulina powder 1% 37}
et al., 2002; Kalinowski et al., 2005). /\}L(SP)E Z 5ERO A¥AEE AFEec) olee Y 8E

o] "1”’3]‘5 F - A% grolFs WolE NEskaz) 23 3 % 100 goll =5 40 g A7t A% Fukg ¢
FHE AT FEAEQ F2(Kim et al., 2006)2} HAF s T WET(-25°C)) RAsPEA] FEslsivh. A8t
o}t O1Tr(K1m et al,, 1999a; 1999byE U C = carotenoids 2] % carotenoids E-2 ZFZ}F 0.42 mg/100 g (Con), 0.43 mg/
thALe) AAAA ] B A4V B FHgE ¥ o}A wnlgk 100 g (PP), 1.00 mg/100 g (YA), 10.4 mg/100 g (PE), 0.66 mg/

1 HHN' rU]

Ao, A B AT Ul g@e] £ HEEI 1 100 g (SP)E paprika extract 7elA 71 A Vet

ol Bolzew /H o] A Sz dgoz

Porphyra powder, yeast astaxanthin, paprika extract, Spirulina Al g2l ARRZEIE]

powder2} 7+ carotenoids® E-3t1 it YEZ HER Ado|® WEEo9) du)s Sl shiiEe 2s T

o} dghu] Abgel] Hrlatol A3E 9D AN el vlAe Qlte] AEFRE NlEle] 2F57F on] ARSlolc. oB) AL

s A F713re] AtREHS Aade] WA 2 iFAEE 19

23] Fasisitt. AdolFe] FfAle w5l B 16g,

Mz 3 ary dahle 2.4 g 0|0H, FIo T ARIS) AE4F(26x34%20 cm

g
Bepns Azl MERIs) ve)S 242 159t 10
HAIZ Sl ge) AR F, 71 ABAES FRIAG. AR
HALE (Table 1)) Ropolits) ofFube Abgele] gzl 8 A% LEEsZ AMgsle] it 23°C velE 2Ae

Al
=
Al

=

Table 1. Ingredients and chemical composition of the experimental diets

Diets
Con PP YA PE SP
Ingredients (%)
White fish meal 35 35 35 35 35
Soybean meal 15 15 15 15 15
Wheat flour 34 34 34 34 34
Squid liver oil 2 2 2 2 2
Soybean oil 2 2 2 2 2
Linseed oil 2 2 2 2 2
Vitamin premix’ 1.5 1.5 1.5 1.5 1.5
Mineral premix’ 3 3 3 3 3
Carboxymethyl cellulose? 3 3 3 3 3
a-Cellulose* 2 1 1
Porphyra powder 2
Yeast astaxanthin 2
Paprika extract 1
Spirulina 1
Choline salt’® 0.5 0.5 0.5 0.5 0.5
Chemical composition (dry matter basis)

Crude protein (%) 384 39.7 393 38.8 39.7
Crude lipid (%) 10.7 10.7 10.8 10.9 9.9
Ash (%) 8.9 9.7 9.1 8.9 9.3
Total carotenoid (mg/100 g) 0.42 0.43 1.00 10.04 0.66

'Vitamin mix. contained the following diluted in cellulose (g/kg mix): ascorbic acid, 92.7; a-tocopheryl acetate, 14.5; thiamin, 2.1; ribo-
flavin, 7.0; pyridoxine, 1.4; niacin, 27.8; Ca-D-pantothenate, 9.7; myo-inositol, 139.1; D-biotin, 4.2; folic acid. 0.5;p-amino benzoic
acid, 13.9; K3, 1.4; A, 0.6; Ds, 0.002; choline chloride, 278.3; cyanocobalamin, 0.003.

*Mineral mix. contained the following ingredients (g/kg mix): MgSO47H,0, 80; NaH,PO,2H,0, 370; KCI, 130; Ferric citrate, 40;
ZnS0,7H-0, 20; Ca-lactate, 356.5; CuCl, 0.2; AICl;-6H,0, 0.15; KI, 0.15; Na,Se,Os, 0.01; MnSO4.H;0, 2; CoCly'6H,0, 1.
*3Sigma Chemical, St. Louis, MO, USA.
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o AFE S 19] 23](10:00h, 17:00h) 5HE0 5 2§ oi7}
AAFS w7k o WA Fsisivh. wdk AR el vl

A58 29 18] siphondte] 1AZCZ AABI.

AEAE & LY YR 2N

AF b9 ANE-S AOAC (1990)2) el mhat zuh
WA (Nx6.25)% Auto Kjeldahl System (Buchi B-324/435/412,
Switzerland; Metrohm 8.719/806, Switzerland)s AR8-5ked -
Aakedar, 2R etherE AMHESlO] FEIGI oM, FES
105°C2} dry ovenollAl 6412k Az F FAsqvt 23w
550°C2] 33} olA] 447} 2t 38t F 78S

Carotenoids £& % &M

% carotenoids®] 4% HsiA vlEEole}l vgn]9] iy
o R r-eu) i H-g)Ele] £A A3 3, acetone:methanol (1:1,
vv)2] Egtalor AL ekroli] 33 FEEGIH FEAel
petroleum ether?} UlEFe] F24 §-2] 22310 carotenoidsE
petroleum ethers #-8-A17] &, petroleum ether & 57
Na;SO,E EFPAIZ AL, 40°C o) 3lollA] 733t 553107 petroleum
ether® 100 mL % 38}o] UV-spectrometer A|3Li ARE3ISICH
B33 Mcbeth (1972)2) el whek F3A1 E, =25002
2 319 g 2ol oJ3te] Alasisitt.

0.D. (Amax) Volx 1000
Eie % (2500) x Weight of tissue (g)x 100

mg/100 g =

Az ¢ 0
677k AR A1 ¥, wsgolg) einle) AEE U AEE

=z

S Table 20 WERALE HE50]9] AEHE Bz HollA
80-100%% VFEFRITE. A E-S Porphyra powder, paprika
extract, Spirulina powder, yeast astaxanthin 7} o3& L
ERtow, control AHLEF Fw et ATl 7R S Ghs B
Qut djehu| o] -, BEES 80-100%% HERILE AJ8E
Spirulina powder, paprika extract, control, yeast astaxanthin ul
Porphyra powder 37} AFE 3338 S0 Yol= AdkE
Bk

Table 2. Growth performance round tailed paradise fish and pale
chub fed the dites contained carotenoids ingredient for 6 weeks

Pale chub

Round tailed paradise fish

Diet arvival (%) Weight gaim (%) Survival (%) Weight gain (%)
Con 100 485 90 107
PP 80 66.3 90 86
YA 93 49.1 80 99
PE 100 62.4 100 127
Sp 93 57.7 80 143

B A8oa AEES HEEoisl HeeE uvdes 9
g AE e ni= AFT oA 80% oY lE F AYE K
AR AZE BiE AR T o1 AESele A
o7 &g ujx|x] gi= Ao AuELh g A4, B
S8o)% o E Aol MAdE WK BE
AF oA MAYS H7FHA] W% dizel vlal w2 4%
& woivh ubdbel waulE Uigo g e Ao e
paprika extract®} Spirulina powderZ H7tet A¥T] AHE
o] gjzTrel Hl3l] & S B uk Kim et al. (2006) +12]
g to® paprika®t Spirulings AHE MAYoR 7l
WEEL Spirulinas Z37Y3 A3TlM 100%E paprikaZ 3
7FsE A H(73-93%) R0} vk Baskivh gk, ARl
carotenoids M7} o} W 2o AEEY AFES Y
A Z1ckar X3l (Torrissen, 1984; Christiansen et al., 1995; Amar
et al., 2001; Chien and Shiau, 2005)yEL%% T},

AEAE EFEA WESole) gep] 23] W A-einle] F
carotenoids 3rFa} A W31 ZF2} Table 339} Figs. 1-200 U}
ERfIL). WE5012] F carotenoids®] FEE Mol 37t
%] ¢k tEFeIA 12 mg/100 g2 7Fd W & BSo
), AAigo] Avlgl AEALio|Ai= PP (35.0 mg/100 g), SP
(232 mg/100 g), YA (19.0 mg/100 g), PE (10.9 mg/100 g) AL&
2 9T 07 Yupu whdel] Eu] 9 x-gn]o] F
carotenoids 3rFe)] 713 128 pp A& o) vlglo] dulHe s
carotenoids 3reo] WO PE 4 YA A TolM Ao T F
L2-mo) 71 AstA] el thFig. 1). Spirulina powderE 3
7Fet Sp ATl 3w W HAr-p|u)is HEY Huks F
Moz MatEl AL ElIg 4 St

dahu|e] F carotenoids®] - HEFEol9] 49 Hel
Spirulina powders H718E SP A &MolA 294 mg/100 g& %
71 A el e, MAglo] F7EEA] 92 Con (11.3 mg/
100 g) 21, Mol 7k PP (11.2mg/100 g), PE (11.2 mg/
100 g), YA (10.1 mg/100 g) AP+ A2 VEbdT, 3o
2 Bl AR PE W YA Al Fein] e £9]
9 A -gujof Fa-Mo) 71 AEsAl VEREUHFig. 2). ZLH
1} Sp Agroll A QlojA] Wirgolghs viiAl ] A AE
] 9w A e oljg AAE offre] By W A=
#uloll FHE F carotenoids T A S Wk oFH}
Abszoll A7 MAdd] e deidd 5% ¢ vk

¢

Table 3. Total carotenoids content (mg/100 g) of skin and fin in
round tailed paradise fish and pale chub after feeding the
experimental diets for 6 weeks

Diets
Con PP YA PE _ SP
Round tailed i
Paradise fish 1.2 3350 19.0 10.9 232
Pale chub 11.3 11.2 10.1 11.2 294




216

%
.
-!’

Control

-
-

Porphyra powder Yeast Astaxanthin  Paprika extract

g e
dii»s @

Spirulina

a
e

Fig 1. Body color of round tailed paradise fish fed the experimental diets for 6 weeks.
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Fig 2. Body color of pale chub fed the experimental diets for 6 weeks.
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chlorophyll®] Q&0 Z Aol JAMslE pAviy W78k
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I B HESITHHa et al, 1997, Choubert and Storbakken,
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Rk olAE Atsel 7w MAAE9 5% carotenoid?]
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FRvE; 2f o1EQ WES (Macropodus chinensis)S}
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E  Porphyra powder, Yeast astaxanthin, paprika extract,
Spirulina powders AlEel Hrlste] AFAEE A zskgch.
HE50)9 -, AEEE BE AT QoA 80%oldol
3L, AES Porphyra powder F7HolM 71 A e
wioh o] A, AEEE TEAY TN 80%e Ao

3782 Spirulina powder F7HolA 71 ETh A2 H

7 AAel vlx)= GS ZARE A3 BERo] E99) X
2u]8] F carotenoids T A A FH 7o wls] M4
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