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Composition in Carotenoids

of Rainbow Trout Fed

with CLA and Ascidian Tunic Extracts

Seok-Joong Kang and Byeong-Dae Choi'*
Dept. of Life Science and
Dept of Seafood Science and Technology/Institute of Marine Industry,
Gyeongsang National University, Tongyeong 650-160, Korea

Astaxanthin is a valuable pigment source for many aquacultured species, including salmonoids, shrimp,
sea bream, and ornamental species. Conjugated linoleic acid (CLA) and ascidian tunic extracts were mixed
with the basal diet of rainbow trout to investigate their pigmentation effects. Synthetic Carophyll Pink
and natural carotenoids that came from the tunic extracts were incorporated into muscle and skin tissues.
The main carotenoids found in muscle after 8 weeks were canthaxanthin in CP12 (13.4%), and CP52 (17.2%),

and astaxanthin in CP12 (58.5%), and CP52 (59.2%) in the Carophyll Pink group, while those in

skin

were canthaxanthin in CP14 (34.5%), and CP54 (29.2%), and astaxanthin in CP14 (32.0%), and CP54
(36.5%) in the ascidian tunic extract group. The total carotenoid content in skin (53.0-69.3 mg/kg) was

greater than that in muscle (9.5-13.8 mg/kg).
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Table 1. Ingredients of the experimental diets

Dietary treatments

B

Ingredients (g/kg)

Control CP12 CP14 CP52 CP54
Fish meal 450 450 450 450 450
Soybean meal 70 70 70 70 70
Wheat flour 250 250 250 250 250
Vitamin mixture’ 20 20 20 20 20
Mineral mixture? 10 10 10 10 10
Fish oil (squid liver) 64 64 64 64 64
Soybean oil 136 124 122 84 82
CLA 0 10 10 50 50
Pigments
Carophyll pink® 0 2 0 2 0
Ascidian tunic extracts 0 0 4 0 4

'Vitamin mixture (mg/ kg diet or IU): thiamin, 50 mg;
riboflavin, 60 mg; calcium pantothenate, 200 mg; biotin 1
mg; folic acid 20 mg; pyridoxine, 40 mg; cyanocobalamin,
0.05 mg; niacin, 250 mg; ascorbic acid, 1000 mg; inositol,
400 mg; retinyl acetate, 8000 IU; DL-cholecalciferol, 2400
IU; DL-alpha tocopherol acetate 300 IU; sodium menadione
bisulphate, 5 mg.

*Mineral mixture (mg/kg): calcium carbonate, 850 mg;
magnessium oxide, 750 mg; copper sulphate, 25 mg;
manganese sulphate, 100 mg; ferric citrate, 150 mg; zinc
sulphate, 120 mg.
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Table 2. Proximate compositions of experimental diets

Dietary treatments

Control CP12 CP14 CP52 CP54
Moisture 6.9+0.5° 7.5+0.8° 7.6£0.7° 7.5:+0.6° 7.6+0.9°
Crude protein 50.6+2.0* 51.0£2.4° 50.7+1.3% 50.3+1.9% 51.5¢1.2°
Crude lipid  20.4%1.5% 20.5+1.2° 20.620.4% 20.5£1.1* 19.3+0.4°
Ash 9.5¢0.1° 9.6+0.1" 9.7+0.1* 9.5£0.2° 9.6%0.2°

The values are meantS.D. (n=3). Different superscript letters
within rows represent significant differences between
treatments (P<0.05).

AbES] Ik o EF

N3ALE 2 o] 52%, A& o] 20%, CLA7} 1~5%, 7}=
Hxol= Aavt 02~0 A% =5 7 ArMEe A4S 2435t
o] Az3k Al JHe] AT (Control, CP12, CP14, CP52 2



CLASH YA AA FE= Fold & F-A7Eo] Mz 723

CP54)°] %lﬂ&*é%ir L Table 29F Lok A= o] ANk 2

st o] A 277 6.93%, LR EH ol E HIFH7)
7.50~7.63% H]—;:s} @3, v Ae] 79 Al Efto] 7

glo] 51% AFHom, Ade) B9E AT FAR Wl

ATt 3o B4 Abme] Firel #AIslel 9% WFR 7}
AT f o ZHP<0.05)7F QB E A ekok)

T2 o= %A

A AT D 8T F RANES] ol B shzele
ol=o] e} 24 S B8] Table 3, 4ol 212 vrERIITE
o) A4 1715019 Aol = B el 0
mg/kg, 3|01 49 mgkg o= F3|7} ol wlste] FA 9k
oF (R eI k). 477 a7t 2o e
Atag AFE FA Fol (Contro)®] 7FEE o] = F402
¥39] 39 thF-Eo] B-carotene (55. 8%)°§ ol Folx &
(Control)®l] H]&}o] chs= O}Oﬂ o &5 AHS- canthaxanthm
(17.2%), lutein (22.3%) % zeaxanthin (22.2%) 2.2 T3l
TAE ATk WA AH FEEC] AUk AP 45
T 2 F FtRHxol=9 AL canthaxanthin® 7%
22.8% (CP14), 23.6% (CP54)Z 3 7}3}5 2.1, astaxanthin®]

Table 3. Amount and percentage compositions of carotenoid
in the muscle of rainbow trout after feeding diet for 4 and
8 weeks

Composition Control ~ CP12 CP14 CP52 CP54

After 4 weeks (%)

3-Carotene 26102 15802 20:02 1.0:01 2203
Echinenone 0.110 0.2¢0 0.140 0.1£0 0410

B-Cryptoxanthin 0.310 1.3t0 05¢0 09402 0440

Canthaxanthin 172419 224419 228+23 21.7#1.3 236131
Isozeaxanthin 0.6+0 0.9+0 0.6:0.1 090 0.810

Lutein 22.3+14 176115 231130 174411 247114
Zeaxanthin 222419 152421 284116 156409 31.2+26
(3R, 3'R)Astaxanthin 52106 6.641.1 1.0:01 64412 17:02
(3R, 3'S:meso)Astaxanthin ~ 15.1#2.1 174423 1110 17328 1.8:0.3
(3S, 3'S)Astaxanthin 94412 116+08 6.5:06 106415 4.440.1

Total carotenoids (mgkg)  1.9#0°  6.9:0.1° 7.8+0° 80:0.1° 88+0.1°

After 8 weeks (%)

B-Carotene 0.4+0 0.2t0 0.1£0 0.1£0 0.240
Echinenone - - 0.110 - -
B-Cryptoxanthin 0.1+0 1.110 0.1+0 0.9+0.1  0.120
Canthaxanthin 05:0  134+17 0240 17.2¢18 51104
Isozeaxanthin 33.913.6 - 18.311.4 - 10.5¢1.0
Lutein 0.310 57106 0.240 82109 0.2t0
Zeaxanthin 09101 48107 0.610 81+02 1.110.3

(3R, 3R)Astaxanthin 69107 27.9t29 139+1.1 265:13 152416
(3R, 3'S: meso)Astaxanthin  204+2.3 275+1.8 15.1+21 284423 135+19
(3S, 3'S)Astaxanthin 02104 31104 13009 43107 7706
Total carotenoids (mgkg) — 2.3:0°  9.741.2% 10.2¢04° 13.8£1.6° 9.5:0.9%

The values are mean+=S.D. (n=3). -: trace. Different superscript
letters within rows represent significant differences between
treatments (P<0.05). Sample codes (Control, CP12, CP14,
CP52 and CP54) are shown in Table 1.

Table 4. Amount and percentage compositions of carotenoid
in the skin of rainbow trout after feeding diet for 4 and
8 weeks

Composition Control ~ CP12 CP14 CP52 CP54
After 4 weeks (%)
3-Carotene 55835 76.1#30 51.7¢440 659138 62.6t14
Echinenone 27407 3808 23101 45107 43122
Canthanxanthin 53108 83109 10327 78108 8.1t16
Lutein - -
Zeaxanthin - -

Total carotenoids (mg/kg) 13.2+2.3" 55.3+2.3* 40.3+1.6™ 53.7+2.1* 43.1#3.0°

After 8 weeks (%)

[-Carotene 7807 176412 245124 196116 284136
Echinenone 0.910 1.110 25104 2410 3.310.2
a-Cryptoxanthin - - 0.5+0 - 0.3t0
Canthaxanthin 253131 11.0+24 345802 157107 29.2+1.1
Lutein - 31#08 08:0 2302 040
Zeaxanthin - 304433  05t0 357+26 0610
Salmoxanthin - 2.60.3 3.110.3

(3R, 3R)Astaxanthin 76403 58t04 96414 55£1.0 9.7:09
(3R, 3'S:imeso)Astaxanthin 21.0+1.8 10.6+1.0 10.8+0.8 7.1105 14.3t2.7
(38, 3'S)Astaxanthin 15926 86105 116t1.7 47101 12580.7

Total carotenoids (mg/kg) 14.0+#2.2° 63.7+4.2% 53.0+44% 69.3:36° 58.7+3.6°

The values are mean+S.D. (n=3). -: trace. Different superscript
letters within rows represent significant differences between
treatments (P<0.05). Sample codes (Control, CP12, CP14,
CP52 and CP54) are shown in Table 1.
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