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Comparison of Carotenoid Pigments in Flat bitterling, Paracheilognathus
rhombea and Korean striped bitterling, Acheilognathus yamatsutae
Mori, in the Subfamily Cyprinidae

Moon-Jeong Kweon' and Bong-Seuk Ha
Dept. of Food and Nutrition, Gyeongsang National University, Jinju 660-701, Korea

Abstract

Differences in carotenoid composition in the integuments and eggs of flat bitterling, Para-
cheilognathus rhombea and Korean striped bitterling, Acheilognathus yamatsutae Mori were com—
pared. Total carotenoid content in the integuments of male and female of flat bitterling and Korean
striped bitterling were 2.3mg%, 1.1mg%, and 1.9mg%, 0.8mg%, respectively. The composition of
carotenoids in the integuments were very similar to each other, and the predominant carotenoids
in the integuments of flat bitterling and Korean striped bitterling were lutein(48.0~39.2%), lutein
epoxide(19.8~9.0%), triol(15.7~5.6%), tunaxanthin(15.6~4.5%) and zeaxanthin(10.6~25%). In
addition, a-cryptoxanthin(4.9~0.0%), cynthiaxanthin(4.8~0.0%), and B-carotene(3.4~0.0%) were
present in small amounts. Total carotenoid contents in the eggs of flat bitterling and Korean striped
bitterling were 1.8mg% and 2.5mg%, respectively. The major carotenoids in the eggs of flat
bitterling were lutein(40.5%), lutein epoxide(34.4%6) and tunaxanthin(12.196) followed by zeaxanthin
(6.8%), triol(1.4%), B-carotene(0.6%), and a-cryptoxanthin(0.5%). The carotenoids in the eggs of
Korean striped bitterling were composed lutein(55.5%), lutein epoxide(24.5%), and zeaxanthin(7%).
In addition, tunaxanthin(3.7%), triol(3.5%), a-cryptoxanthin(0.6%) and B -carotene (0.4%) were the
minor components.
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Table 1. Coditions for HPLC analysis of carotenoids
from the eggs of flat bitterling and Korean
striped bitterling

Items Conditions

Instrument  Phamacia LKB LCC 2252 complete system
LKB VWM 2141 detector(470nm)
LKB 2221 integrator
Column Sumichiral OA-2000(4mm id X 250mm)
Mobile phase Hexane : Dichloromethane : Etanol(50 : 20 : 0.5)
Flow rate 0.8ml/min
Chart speed 0.5cm/min
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Fig. 1. Preparative thin-layer chromatogram of carote—
noids in the integuments of flat bitterling and
Korean striped bitterling.

Adsorbent : Silicagel 60 G

Developer : Petroleum ether : acetone(70 : 30)

Fr Solvents
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Fig. 2. Column chromatography of saponified carote-
noids in the integuments of flat bitterling and
Korean striped bitterling on MgQ/celite 545(1 : 1).
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Table 2. Absorption maxima of the isolated carotenoids in the integuments and eggs of flat bitterling and Korean

striped bitterling

Absorption maxima(nm)

Fractions” Identification
Petroleum ether Benzene Chloroform

1 420 448 4755 462 487.5 4625 490 B-Carotene

2 425 4715 456 486 451 481.5 a-Cryptoxanthin

3 415 4395 4735 4575 488 454 484.5 Unidentifed carotenoid

4 420 438 467 450 481 449 473 Tunaxanthin

5 444 472 456 483 457 483 Lutein

6 465 4735 4355 460 4575 485 Lutein epoxide

7 475 4735 457 485 4595 486 Zeaxanthin

8 4495 478 4625 490 4605 490 Cynthiaxanthin

9 4445 461 457 485 Unidentified carotenoid

10 45 468 Triol

DThe fraction were isolated by column chromatography
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Table 3. Relative composition of individual carotenoids to total carotenoids in the integuments of flat bitterling

and Korean striped bitterling

) Integument
Relatlvg . Flat bitterling Korean striped bitterling
composition
Male" Female” Male® Female”

B-Carotene 14 34 28
a-Cryptoxanthin 3.1 2.1 49
Tunaxanthin 10.6 156 45
Lutein 44.3 39.2 48.0
Lutein epoxide 144 19.7 9.0
Zeaxanthin 106 72 25
Cynthiaxanthin 1.2 16 4.8
Triol 10.7 56 157
Unidentified carotenoid 3.7 5.6 7.8

DTotal carotenoid : 2.3mg/100g
¥Total carotenoid : 1.9mg/100g

PTotal carotenoid : 1.1mg/100g
Total carotenoid : 0.8mg/100g
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Fig. 3. High performance liquid chromatogram of carotenoids in the eggs of flat bitterling.

2 ¢ a -Cryptoxanthin
7 : Zeaxanthin

1: B -Carotene
6 : Lutein epoxide

3 : Unidentified carotenoid 1
8 . Cynthiaxanthin

5 : Lutein
10 : Triol

4 : Tunaxanthin
9 : Unidentified carotenoid I
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Table 4. Relative composition of individual carotenoids to total carotenoids in the eggs of flat bitterling and Korean

striped bitterling

Relative Eggs

composition Flat bitterling” Korean striped bitterling®
B-Carotene 0.6 04
a -Cryptoxanthin 05 0.6
Tunaxanthin 12.1 37
Lutein 405 55.5
Lutein epoxide 34.3 245
Zeaxanthin 6.8 7.0
Cynthiaxanthin trace trace
Triol 14 35
Unidentified carotenoid 3.7 45

UTotal carotenoid : 1.8mg/100g ®Total carotenoid : 2.5mg/100g
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