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Abstract

This study was performed as a part of comparative biochemical studies of carotenoid pigment for
the fresh water fish. Carotenoids in integument of Korean dark sleeper, Odontobutis platycephala,
and dark sleeper, Odontobutis odontobutis interrupta, which are all the Korean native fresh water
fish, were separated by thin layer chromatography, column chromatography and HPLC. The separated
carotenoid were then reduced and isomerized by NaBH, and I, respectively to investigate UV-Vis
spectrophotometeric patterns and characterized by IR, 'H-NMR and Mass spectrum. The content of
total carotenoids in the integument of Korean dark sleeper was 3.01mg% in April, but it was increased
to 3.74mg% in September at the near of spawning period. The carotenoid isolated in April consisted
of B—carotene(25.6%), lutein(18.5%) and zeaxanthin(12.0%) as major carotenoids and also contained
isocryptoxanthin, diatoxanthin, tunaxanthin, cynthiaxanthin, canthaxanthin and a-cryptoxanthin as
minor carotenoids. Similarly, in September the carotenoid consisted of B-carotene(16.5%), zeaxanthin
(13.7%) and cynthiaxanthin(13.6%) as major carotenoids and also contained lutein, isocryptoxanthin,
tunaxanthin, a—cryptoxanthin, diatoxanthin and canthaxanthin as minor carotenoids. At the near
of spawning period, the content of cynthiaxanthin and a—cryptoxanthin were increased. The content
of total carotenoids in the integument of dark sleeper was 2.00mg% in April but it was increased to
2.84mg% in September at the near of spawning period. The carotenoid isolated in April and September
consisted of B-carotene(24.9%, 27.5%), zeaxanthin(14.4%, 20.9%) and lutein(12.6%, 11.4%) as major
carotenoids and also contained cynthiaxanthin, tunaxanthin, diatoxanthin, isocryptoxanthin, a—cryp—
toxanthin and canthaxanthin as minor carotenoids. At the near of spawning period, the content of
zeaxanthin was increased, indicating that the carotenoid composition were dependent upon their living
conditions and their integument colors. Both Korean dark sleeper and dark sleeper contained high
amount of cynthiaxanthin and diatoxanthin which are found as rare carotenoids in the other of fresh
water fish. It is interest that they also contained tunaxanthin which is a specific carotenoid in marine
fishes.
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Table 1. Conditions for HPLC analysis of carotenoids
in the integument of the Korean dark sleeper
and dark sleeper

Items Conditions
Instrument Water Rheodyne injector
Water M510 HPLC slovent delivery
system
Water M486 tunable absorbance
detector(470nm)
HP 3395 intergrator
Column Sumichiral OA-2000(4mm i.d X 250mm)
Mobile phase Hexane : Dichloromethane : Ethanol
(50:20:05, v/v/v)
Flow rate 1.0ml/min
Chart speed  0.5cm/min
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Fig. 1. Preparative thin-layer chromatogram of carote-—
noids in the integument of Korean dark sleeper
and dark sleeper.
Absorbent: Silicagel 60G
Developer: Petroleum ether : Acetone(70 : 30)
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Fig. 2. Column chromatography of saponified carote—
noids in the integument of Korean dark sleeper
and dark sleeper on MgOQO/celite 545(1:1).
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Fig. 3. HPLC chromatogram of carotenoids in the in-
tegument of Korean dark sleeper and dark sleeper.
1: B-carotene 2: isocryptoxanthin 3: d-cryptoxanthin
4: canthaxanthin 5: tunaxanthin 6: lutein 7: zeaxanthin
8: diatoxanthin 9: cynthiaxanthin
A: Korean dark sleeper B: dark sleeper.
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Table 2. Amounts and percentage composition of indi-
vidual carotenoid in the integument of Korean
dark sleeper (% in the carotenoids)

Total April September
carotenoids
Composition 3.01mg% 3.67Tmg%
B-Carotene 25.6 165
Isocryptoxanthin 94 10.6
a-Cryptoxanthin 2.8 77
Canthaxanthin 41 1.3
Tunaxanthin 8.0 9.8
Lutein 185 11.9
Zeaxanthin 12.0 137
Diatoxanthin 9.1 35
Cynthiaxanthin 4.3 13.6
Unidentified carotenoid 6.1 114
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Table 3. Amounts and percentage composition of in—
dividual carotenoid in the integument of dark

sleeper (% in the carotenoids)
thal April September
carotenoids
Composition 2.00mg% 2.84mg%
B-Carotene 24.9 275
Isocryptoxanthin 49 4.1
a-Cryptoxanthin 40 6.8
Canthaxanthin 02 0.7
Tunaxanthin 9.0 8.8
Lutein 126 114
Zeaxanthin 14.4 209
Diatoxanthin 8.3 52
Cynthiaxanthin 9.3 3.9

Unidentified carotenoid 12.3 106
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xanthin 4.0% ¥ canthaxanthin 0.2%%] 2.2 3§83}
931, 99 4ol & B-carotene 27.5%, zeaxanthin 20.9%
28] 2 lutein 11.4%7F FA4 $5 o] %1, 2 9 tuna-
xanthin 8.8%, a-cryptoxanthin 6.8%, diatoxanthin 5.2
%, isocryptoxanthin 4.19, cynthiaxanthin 3.9% %
canthaxanthin 0.7%2%] 2.2 3319t & 45%
AF2] 9] 49 Ak=} 99 4E9] carotenoid A& A 2 FA)
ahod.om, 99 4ke] Akgtr| ol kYA =& zeaxanthin
o] gHeku) 7}t 14.4%01 4 209% 2 F718kd 2 FAle] o
A& d-cryptoxanthin® cynthiaxanthin®} §2k8]7}
F7Fe A3 nlaste] zpo] & gk a2y Falel e
73% 494 ol = B-carotene, lutein ¥ zeaxanthin®], 9
Y Akoll 3= B-carotene, zeaxanthin @ cynthiaxanthin®]
FAEE o] 7AW W, 5542 A9 494k
9¥Y Akl 4] X7} B-carotene, zeaxanthin ¥ lutein®}

oid A9 FAMIE Fg & gt

A 5F 21819 carotenoid A oA sjAte] Efe
tunaxanthin®] 494kell 9.0% 78] 2 9Y4tell 8.8%7}
EA 3=, o] 2-& B B(11)0] Bug wEoix}
9] FAE Acanthogobius flavimanus®) %3] 56.2
%, A L5, Tridentiger obscurus®] %3} 21.7%,
% Aboma lacticeps®] E5)¢l| 53.2%2] tuna-
xanthino] Ztz} §f-8le] F oA ¥ o2 EA)3che= A
= E Aol E Bylo, EAelel vlwste] tuna-
xanthin®] 327} f-Alsle] 0w, g0 o & tuna-
xanthine] £A3}= A& Fdgd &+ glgl

55421 9 carotenoid %4 4] diatoxanthin®]
|7t 49 4ko) 8.3%, 994kl 52%9°] 9, cynthia-
xanthin®] ¥3F8]7} 494 Akel] 9.3%, 9Y Atol| & 3.9%7}
Zt7} HRlols A2 B E6)7F oty B
o], Carassius carassius®] %3] ¢ diatoxanthin 14.3%,
cynthiaxanthin 39.9%7}, 2491, Carassius auratus®]
X ¥ ol = diatoxanthin 2.9%, cynthiaxanthin 12.5%7}
22y EA gk B v g A5} vl mste] o g oA
frAbsld L H, BAlE|e) vl Ee] gFgelds 28
2 4 91+ diatoxanthin® cynthiaxanthin®] &3

gald 5 A
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o] 59 carotenoidell &3t v] 2 AF3hehA oA 9] o
o2, feive} BAle| ©hoiel FEFA AL F
Ale) e} d2FAhe] 9] %3 carotenoidE TLC, column
chromatography ¥ HPLCE #2]3}3 NaBH,l &
A3 Lell 9] o)A 3hik-8- ¥ uv-visible spec-
trophotometer 2 B}523} 3 IR, 'H-NMR ¥ mass spec-
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$& 7 vepytz, carotenoid AL 494k B-
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e 28 B 4 olden, BAlE o vl HE oz
A vebytel o]2§ Aspe 322 FEFFA| FHolHAE
A B g w9 AR Aol rldstE Aoz B
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