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Discrimination of Korean and Japanese Red Seabream (Pagrus major) with
Cultivation by Astaxanthin Analysis on Its Skin

Eun Ji Cha

Department of Food Science and Technology, The Graduate School

Pukyong National University

Abstract

The purpose of this research was to determine origin of cultivated red
seabream by comparing pigment difference in its skin. Skin color of red
seabream was affected by light and feed. Wild red seabream skin was red
because it lived deep in the water, received less sunlight and ate
crustaceans. Cultivated red seabream skin was dark red because it lived
shallow area in the water, received a lot of sunlight and ate crustaceans. In
order to make cultivated red seabream similar to wild red seabream, sunlight
was blocked and feed containing astaxanthin was fed in Japan.

As results of color difference analysis, redness of Japanese red seabream
was higher than Korean red seabream. Extraction solvent was selected by
extracting using various solvents as acetonitrile, ethyl acetate, methanol,
acetone, hexane and ethanol. Extraction temperature was selected by
extracting at various temperature as 25C, 35C and 457C. Extraction time
was selected by extracting at various time as 15, 30, 60, 120, 180, 240, 300
and 360 minutes. Conditions of extracting at 45C for 300 minutes using
acetone was set. In the spectrophotometric measurement, Korean and
Japanese red seabream were 6.46+0.20 pg/mL of skin and 9.24+0.15 pg/mL
of skin, respectively. Japanese red seabream was 1.43 times as high as

Korean red seabream. In the HPLC analysis, it was confirmed that



astaxanthin content of Japanese red seabream was higher than that of
Korean red seabream. Identification of astaxanthin was confirmed in LC/MS
analysis. Monitoring was conducted to verify effectiveness of comparing the
astaxanthin content of Korean and Japanese red seabream. Astaxanthin
content of Korean and Japanese red seabream was 26.31+£3.69 ~

49.84+7.12 pg/L and 81.59+£10.52 ~ 293.74+4.33 ng/L, respectively.
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Fig. 1. Location of color difference analysis of red seabream
(Pagrus major).

(@ : measurement point)



Red seabream (Pagrus major)

h

Separating the back skin

v

Freeze-dried

2

Cutting a sample at 1 cm intervals

h 4

Setting conditions for extracting astaxanthin

Extraction solvents setting
(acetonitrile, ethyl acetate, methanol, acetone, hexane and ethanol)

Extraction temperature setting
{25°C, 35°C and 45°C)

Extraction time setting
(15, 30, 60, 120, 180, 240, 300 and 360 min)

Fig. 2. Process of extracting astaxanthin on skin of red seabream

(Pagrus major)
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Astaxanthin concentration (ug/mL)

Fig. 3. Standard calibration curve for the determination of

astaxanthin by spectrophotometric method.



Table 1. Condition for HPLC analysis of astaxanthin concentration

Conditions
Model Apollo CI18
Column Size 46 x 250 mm
Rarticle size 5 pm
Flow rate 1 mL/min
Oven temp. 40°C
Analysis
Condition
UV detector 474 nm
Injection
) 20 pL
Quantity

_10_
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0 200 400 600 800

Astaxanthin concentration (ug/L)

Fig. 4. Standard calibration curve for the determination of

astaxanthin by HPLC method.
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mL/min %22 3}9] isocratic 7oA #4353t Mass spectrometer 2]
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Table 2. LC/MS condition for analysis of astaxanthin concentration

in red seabream extracts

Conditions
Apparatus Waters acquity UPLC I class
Column Waters BEH C18 (1.7 um, 2.1 x 100 mm)
Mobile phase ACN:MeOH (95:5)
Oven temp. 40C
Flow rate 0.2 mL/min
Injection vol. 5 L
Bruker, maxis—HD
Ionization
APCI Mass range 50-1600 m/z
mode
Mass spectrometry :
Nebulizer
Ton polarity positive 2 bar
pressure
Dry gas Capillary
10 L/min 4500 V
flow voltage
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Table 3. Comparison of the color difference on the skin of cultured

red seabream (Pagrus major) in Korea and Japan

Red seabream

No. Korea Japan
L a b L a b
1 69.79 +5.16 +18.13 63.18 +11.64 +20.63
2 65.72 +6.96 +18.21 67.59 +14.17 +24.66
3 61.73 +3.48 +15.04 70.72 +16.76 +22.43
4 65.19 +8.70 +22.48 68.52 +9.24 +20.53
5 64.02 +10.32 +20.30 71.45 +10.33 +20.15
6 65.93 +8.69 +26.87 65.50 +7.39 +16.48
7 60.29 +4.64 +16.83 77.22 +14.03 +15.03
8 67.16 +7.12 +17.19 75.81 +15.83 +16.94
9 65.96 +9.45 +27.93 71.29 +13.78 +18.62
10 64.77 +2.47 +14.14 79.60 +12.53 +17.34
Minimum 60.93 +2.47 +14.14 63.18 +7.39 +15.03
Maximum 69.79 +10.32 +27.93 79.60 +16.76 +24.66
mean + SD 64.86 6.70 19.71 71.09 12.57 19.28
+2.20° +2.52% +4.46% +4.95" +2.80" +2.80°
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Table 4. Astaxanthin concentration in skin of cultured red seabream

(Pagrus major) in Korea and Japan using HPLC (mean * SD)

Astaxanthin concentration (ug/L)

Korea Japan

39.62+5.83 91.64+11.84°
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Fig. 9. Mass spectrum of astaxanthin as standard using LC/MS.
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Table 5. Monitering results of cultured red seabream (Pagrus

major) in Korea and Japan using HPLC (mean * SD)

Astaxanthin concentration (ug/L)

No.
Korea Japan
1 26.31£3.69 81.59+10.52
2 49.84+7.12 262.17+0.59
3 36.62+0.24 293.74+4.33
4 36.38+2.17 185.55£10.57
5 44.79+5.97 119.02+3.45
6 40.10+0.90 121.47£10.40
7 37.21+2.76 102.41+12.76
8 35.92+0.95 82.34+7.73
9 47.77+2.03 177.68+11.49
10 34.41+1.31 146.71+3.61
Minimum 26.31+£3.69 81.59+10.52
Maximum 49.84+7.12 293.74+4.33
mean * SD 38.94+6.61° 157.27+69.32"
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Table 6. Comparison of astaxanthin concentration between cultured
red seabream (Pagrus major) in Korea and Japan according to the

analysis method

. K
Analysis orea Japan

method Min Max  Mean * SD Min Max  Mean * SD

L 6093 69.79 64.86+2.20° 63.18  79.60 71.09+4.95"

Color

a +247  +10.32 6.70+£2.52? +739  +1676  12.57+2.80°
difference

b +14.14 +2793 19.71+4.46° +15.03  +24.66 19.28+2.80%
Spectrophotom

6.14 6.73 6.46+0.202 8.98 9.57 9.24+0.15°
etric (ng/mL)

HPLC
(ng/L)

34.62 4779 39.62+5.83 8193 10831 91.64+11.84"
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