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Metabolism of Dietary Carotenoids and Effects to Intensify
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To investigate the effects on pigmentation and carotenoids metabolism of sea bass, La-
teolablax japonicus, by supplemented carotenoids, fish were fed the diets each containing
B-carotene, lutein ester, astaxanthin, astaxanthin monoester and astaxanthin diester for 8
weeks. Carotenoids in the integuments were analyzed.

The important carotenoids in the integuments of sea bass were tunaxanthin and lutein.
B-carotene, S-cryptoxanthin, zeaxanthin and B-carotene triol were minor contributors.

Differences in the content of B-carotene, tunaxanthin fraction and lutein were observed
between the natural and cultured sea bass. The wild sea bass contained higher amounts
of tunaxanthin fraction and lutein, but contained lower amounts of B-carotene than cultured
sea bass.

In cultured sea bass with supplemented carotenoids, carotenoid deposition was higher
in order of astaxanthin monoester group, astaxanthin group and astaxanthin diester group.

Based on the contents and composition of carotenoids in each group after the feeding
the experimental diet, The metabolism of carotenoid in sea bass was presumed to be the
reductive metabolic pathways: astaxanthin to tunaxanthin via fS-carotene triol, zeaxanthin

and lutein.
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Table 1. Composition of the basal diet for feeding sea

bass (%)
Group

Ingredients Control 1 2 3 4 5*
White fish meal 655 655 655 655 655 655
a-starch 150 150 150 150 150 150
Cellulose 55 55 55 55 55 55
Casein 20 20 20 20 20 20
Mineral mixture 50 50 50 50 50 50
Vitamin mixture 20 20 20 20 20 20
Choline chloridle 05 05 05 05 05 05
Alginic acid 05 05 05 05 05 05
Pollack liver oil 40 40 40 40 40 40
Capleoids 9 10 10 10 0 10

* Control: Carotenoid free diet,
1: B-carotene supplemented diet,
2: Lutein ester supplemented diet,
3: Astaxanthin supplemented diet,
4: Astaxanthin monoester supplemented diet,
5: Astaxanthin diester supplemented diet
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Table 2. Conditions for HPLC analysis of carotenoids
in the integuments of sea bass

Items Conditions

Instrument  Pharmacia LKB LCC 2252 complete sys-
tem
LKB VWM 2141 detector(470nm)
LKB 2221 integrator

Column Sumichiral OA-2000 (dmm i.dX 250mm)

Mobile phase Hexane: Dichoromethane: Ethanol(50 : 20
:05)

Flow rate 0.8mi/min

Chart speed 0.5cm/min

Front
Fr.
O -
[aw) 2
s
§ 4
o
9
F
2 < 5
O 6
Start—
i 1
Before After
saponification saponification
Fig. 1. Preparative thin-layer chromatogram of carote-

noids in the integuments of sea bass.
Absorbent; silicagel 60 G
Developer; petroleum ether : acetone(70 : 30)
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274 A3} 568(M*, CuHs02), 550(M-18), 532(M-
18-18), 476(M-92), 462(M-106) %] peak7} &<l = o]
tunaxanthin® %3 X (Britton and Goodwin, 1982)
¢} 9x389. 183 p-TLC column chromato-
graphyoll A ©AAE 9] tunaxanthingF o2 £
HAe o] Fig. 30149t o] HPLCE #el & 2
7, A7EA 9 o] A A (peak 3-1, 3-2 & 33)E £
o] W (TR, 1967; BE %, 1980)ZHE I

B¥9] tunaxanthin® Y234 3-1& tunaxanthin

Fr. Solvents

s VUi
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50% acetone in petroleum ether

25% acetone in petroleun ether

15% acetone in petroleum ether

5% acetone in petroleum ether

100% petroleum ether

T
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Fig. 2. Column chromatography of saponified carote-
noids in the integuments of sea bass on MgO
/celite 545(1:1).

A, 3-2% tunaxanthin B, 3-32 tunaxanthin CZ %}
zZt A3 A
Fr. 4: 25% acetone/petroleum ether= §%¥ Fr.

3-3

Il 1 1 1 |

10 20 30 40 50

Retention time, min
Fig. 3. High performance liquid chromatogram of carotenoids in the integuments of sea bass.

1: Bcarotene, 2: a-cryptoxanthin, 3-1: tunaxanthin a, 3-2: tunaxanthin B, 3-3: tunaxanthin C, 4:
lutein, 5: zeaxanthin, 6: triol(f-carotene type)
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Table 3. Amounts and percentage composition of in-
dividual carotenoids in the integuments of
wild, cultured sea bass and before feeding
them the experimental diet

(% in total carotenoids)

Total carotenoids ~ Wild  Cultured Before feeding*
Composition 0.63mg% 0.12mg% 0.20mg %
B-carotene 23 278 11
B-cryptoxanthin 5.0 30 26
Tunaxanthin A 116 91 104
Tunaxanthin B 132 88 105
Tunaxanthin C 23.7 216 212
Lutein 384 272 431
Zeaxanthin 27 16 29
Triol 31 09 22

(B-carotene type)

* Sea bass were fed the control diet for 2 weeks in order

to accustom them to the test diets.
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Table 4. Amounts and percentage composition of in-
dividual carotenoids in the integuments of
sea bass after being fed the experimental diet

for 4 weeks (% in total carotenoids)
Group

Total

carotenoids ~ Control 1 2 3 4 5
Compstin 32, 935 0 03 05 083
Brearotene 07 106 13 46 677 156
Peryptoxanthin+ 1.3 44 42 48 14 29
Tunaxanthin A 93 73 92 93 35 99
Tunaxanthin B 117 105 113 127 30 90
Tunaxanthin C 292 241 294 288 85 229
Lutein 418 374 384 326 140 338
Zeaxanthin 25 35 25 60 08 33
?Eglr sene 35 22 37 10 11 26

type)

Table 5. Amounts and percentage composition of in-
dividual carotenoids in the integuments of
sea bass after being fed the experimental diet

for 8 weeks (% in total carotenoids)
Group
Total
carotenoids  Control 1 2 3 4 5
P 011 025 033 053 056 041

Composition mg% mg% mgh mg%h mg%h mg%
Brcarotene 17 20 19 25 15 15
acryptoxanthin - 30 31 55 32 26 22
Tunaxanthin A 111 119 110 110 143 121
Tunaxanthin B 139 118 122 118 128 123
Tunaxanthin C 280 287 289 272 289 274
Lutein 383 346 3H3 3B1 361 406
Zeaxanthin 36 41 24 25 20 18

riol 04 38 27 37 17 21

P-carptene

type)

o A3t vusty 4G &Aols; B

#4, Fujita 5(1983b)2 o9 Aol asta-
xanthin ester®} astaxanthing& FAE 22 §-8t1
A krill oilo] FREAI} o} Qo dhik
%(1984) 7 FEE %(1986)2 FE9 ZALde &
213 9] astaxanthin® T} astaxanthin ester?} WA &
7 o Aok 3 Bae) vl@Ed Mg f4abst
Ak
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AbS 4539 AR 8F %9 & carotenoid 3 T
7} carotenoid®] FHrule] Witz Kol Fojd gl
|4 carotenoidWAHE astaxanthin® 44’9 X7} &
Y5 o] B-carotene typed triol A A zeaxanthino
2 AE I, T & cyclohexene®d] ol o=
23e] o]Fo] Ao} juteine. Z Hu HEHo g
tunaxanthin7tA] tA}5]= 4-keto-B-end group®] e-
end group2E WEHE FYF fAARE 7R
= Aoz FHHAD.

¥, carotenoid® H &0l EUY  astaxanthin
monoester @7t Al AbS 45F o B-carotene ]
THu7t 24 Jvebd 99 tunaxanthin® 239 Ju-
tein® SHH7E WA Yelgon, A& 833 =
B-carotene®] FHH|7F @A 74 ¥ tyna-
xanthing £ 3 lutein®] F-FH7} 24 Z7131E A
L8 Hol astaxanthin®] B-carotenel. & ¥ F
Al lutein 2 tunaxanthin® 2 hAIE JtsA S
HAg = g Aoz FH A oz Bl
TH3}7] Y8 M E cyclohexenede] 2+zls} Fg e
BaAo ofs) AwEctal B (s BEm, 1985) =
o oA B4 WA A3y PYad
oz AzhE},

olg} 2ol YA AARE 71AE o F (R,
1989; Matsuno et al., 1985; % BEH, 1985) 2+ )
EIF o tunaxanthin® FAECZ 43t Q=
ol Fed o, A, I, 5150 Fo] glE Aoz
Baso

ol& o]F UM BlononeBNA glononedt
2.2 HYste olfE Hot #HQ98s)E AAZ,
FTE oA AEdA9 carotenoid2 AT e T
AL BY, H3FHNU ecarotene typed] carote-
noid?} WERIIL, g-carotene type?] carotenoid:
AEFEOIGAA EA8 0, Bcarotene typed ca-
rotenoid= HEAHAAYY AHUFE, & plank-
ton T 92 Ex3l7] fEolny, Ex2, 333
BHAA B, gils THojF AT & Zo
2 Adgse Aol Yot =, cyclohexened o}
TG polyene o] FAo| T AL EW, fca-
rotene®l 4] 11, a-carotene®l A 10, e-carotene°l 4] 9
N FHols Aol EAE2 hAHE B-lonone
#olX elonone#Ho 2 APHTh T cyclohe-
xene¥o] A3}, UL LA o8] AuisH,
Agdd el FAHAHA BHAL g7 WFolg 3}
Y

[@] Ok
h=a =

&4 Folol W3 AE carotenoidsd] WAlSH A
Mol mAe FFS HESI) 95t B-caro-
tene, lutein ester, astaxanthin, astaxanthin monoes-
ter ¥ astaxanthin diester® HA7MIlE =z A 8F 7
AMS3le ®H 9 carotenoid A S B4 HI AE
g Ao o3 2o

o] ®9 9 carotenoid® £+ tunaxanthin®) &3}
lutein®] FA&EE& o) F 1 Ao, 1 9 Bcarotene,
a-cryptoxanthin, zeaxanthin % B-carotene type
triolo] A%o 2 EXEYTE FH, AN %4
Abol]l ¥]3}e] tunaxanthin® lutein®] $H{v]7F &
WA B-carotened] U7 R AEAS R M2
2ol S By

Carotenoid®] % 2-&-& astaxanthin monoesterd
bl A b EA JebhA Alaavsie mn
7} ARed, L t}3 2 F astaxanthin, astaxanthin
diester 37179 £o2 YEytT

ALFAIRE 2k A8 T carotenoid ¥ 2A
o2 Bol %99 carotenoidtNAl74 EE astaxan-
thin®] B-carotene type triol, zeaxanthin, luteing
A A tunaxanthin® 2 =+ L HYAAR L 71A
= 222 3% + Uk
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