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Determination of astaxanthin in functional food by high performance
liquid chromatography
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ABSTRACT: Objective To establish a method for the determination of astaxanthin in health food by high
performance liquid chromatography. Methods Sample sources of health foods in oil form and powder form were
used. The samples were extracted by dichloromethane methanol mixed solution (1:3, V:¥) and saponified with NaOH
methanol solution. The samples were separated by high performance liquid chromatography and detected by
ultraviolet-visible detector. Results All trans astaxanthin showed good linear relationship in the range of
0.25-12.70 pg/mL, the limit of detection was 1.09 ng/mL, and the limit of quantification was 3.64 ng/mL. The
precision and recovery of astaxanthin in oil sample were 2.4% and 96.7%, respectively. The precision and recovery of
astaxanthin in powder sample were 2.0% and 98.6%, respectively. NaOH did not degrade astaxanthin in the
concentration range below 21.9 mmol/L. Conclusion This methodhas high recovery rate, good precision and
accurate measurement results, and is suitable for the determination of astaxanthin in healthy food.
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Fig.1 Structure of astaxanthin
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Table 1 Gradient elution program

it ) /min % HIRRUT R % 1 %8RV /%
0 81 15 4
15 66 30 4
23 16 80 4
27 16 80 4
30 81 15 4
35 81 15 4
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Fig.2 Standard chromatograph of astaxanthin, 9-cis-astaxanthin, 13-cis-astaxanthin
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Fig.3 Chromatogram of astaxanthin before saponification
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Fig.4 Chromatogram of astaxanthin after saponification in sample 1
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5, NaOH V& KT 35.94 mmol/L IR Z & T, M
NaOH ¢ #3551 73.7 mmol/L BHIFE £ 5B &G,

K FRAE R Y NaOH 249224 21.9 mmol/L A, #4714
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Table 2 Effects of different NaOH concentrations on the stability
of astaxanthin
Bk B/ (mmol/L) FEAD 1 EH/% BEAL 8 B /%

12.3 2.11 0.138
16.7 2.10 0.140
21.9 2.10 0.141
359 1.80 0.099
73.7 0.22 0.015

£ 3 21.9 mmol/L NaOH FiN & Z A AR E R
Table 3 Recoveries of astaxanthin at 21.9 mmol/L NaOH

JnaR 7K JInAR e /ug [E &/ ug R /%
0.5 % 505 492 97.5
1% 1011 967.5 95.7
1.5 fi% 2022 1948 96.4
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R4 FEMBEEER@=0)
Table 4 Precision of the analyzed method result (n=6)

b G = SEIE /% RSD/%
g1 2.08 24
AL 8 0.140 2.0
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12.3 mmol/L ] NaOH ¥ £ Ak, %I 12 MR 5L A Ay IR
BRI, HPRES 1~7 PRI, B
8~12 JgMEIAFIT . 45 7, FBIAFRRES, AR Z )
FERG B BGE . BUE TR, O R T LA TR R
Al IR R A= A E

3 & 1

B i 10 A A0 A AR A O PR R S
PRUETT %, A SCWFSE T AR g i P R Rl ik,
ST RE R AR - F R A VA AR I, NaOH Y FEvA i 2
b AR AR B B T T . ATAR IS
B Be - B IR S W W 1:3(777), NaOH &AL ¥k [
12.3~21.9 mmol/L, €& i 4> #7 £ 1 A Cs @ i A
(4.6 mmx250 mm, 5 pm). FEIE 25 °C, i s A B EEE
BT FEREH1%BERRA Ve . JiE 1.0 mL/min, A&
474 nm XTI 1 H UL BTHIR A IR B AR A UE 2 Fhsw] A
(RRE & A3 BITEA T TR v 2 AR5, AR 9 AR bt R R o
KRBT . R AT, W2 R, Ay ikl
FHT ORI 28 B I

x5 FEREWERERN=3)
Table 5 Recoveries of the analyzed method result (n=3)

FEfh 45 Tz K- b /pg [mTi /g EEESA RSD/% YIE%
0.5 £ 52.58 51.18 97.3 1.75
Fedh 1 1% 105.2 101.3 96.4 0.88 96.7
1.5 f% 157.7 152.1 96.4 1.14
0.5 f% 13.68 13.35 97.6 1.23
FE 8 1% 27.35 26.32 96.2 0.85 98.6
1.5 % 41.02 41.78 101.9 1.42
*6 Hm1F8SHEEEMLERMN=3)
Table 6 Sample 1 and 8 daytime repeatability result (n=3)
MR 15 MAFER 8 5
P i)
IR % RSD/% IR % RSD/%
#1d 2.04 0.141
% 2d 2.09 1.3 0.141 1.6
% 3d 2.05 0.145




B dn 2 4 R R I A 4R

12

2234
RT TREHERPITERLENEER
Table 7 Determination results of various samples
ERLERS nfH i /% RSD/%

1 6 2.08 24
2 3 1.16 1.8
3 3 0.328 2.4
4 3 3.92 2.2
5 3 3.55 2.4
6 3 1.25 29
7 3 0.484 2.4
8 6 0.140 2.0
9 3 0.284 2.7
10 3 0.103 3.0
11 3 0.329 29
12 3 0.261 2.6
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