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Quantification of All-trans-lycopene and /-Carotene from Tomato and Its Products by Internal Standard
Method on Csx-HPLC

DING Jing, HUI Bo-di*
(College of Applied Arts and Science, Beijing Union University, Beijing 100191, China)

Abstract: Objective: To establish a simultaneous determination method for all-trans-lycopene and S -carotene by internal
standard on Cso-HPLC. Methods: Stationary phase, YMC™ Carotenoid column Cso (4.6 mm X250 mm, SOD-5 p m, Waters);
mobile phase A, CHsCN-MeOH (3:1, V/V); mobile phase B, MTBE; both A and B with the addition of 0.05% triethylamine; elution,
30% B in 0—10 min, a linear increase of mobile phase B from 30% to 90% in 10—20 min and 90% mobile phase in 20—30
min; flow rate, 1 mL/min; PDA wavelength range, 300—600 nm; monitoring wavelength, 470 nm and 450 nm; injection volume,
20 p L; column temperature, room temperature. Results: Minimum detection limit of this method was 0.01ug/mL. In the
range of 0.3—0.6 u g internal standard, relative correction factor of internal standard to all-trans-lycopene and S-carotene were
1.36 and 1.22, respectively. The relative standard deviations of reproducibility experiments were 0.50% and 0.70%, respectively.
The recovery rates of this method were higher than 99.00%. Conclusion: The established method is suitable for the determina-
tion for all-trans-lycopene and /S -carotene in tomato and its products.
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Fig.1 Molecular structures of all-trans-lycopene and -carotene
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Table 1 Relative correction factors of internal standard and all-trans-lycopene
WFEE ug

0.30 0.36 0.39 0.45 0.54 0.60
ARk -8- Bl Ah -8'- B8 D EBE IV - s) 1006139.72 1063625.38 1196344.32 1371666.70 15537862.80 1691237.19
ERNANFBMLE IV *s) 1340178.11 1475780.22 1659927.75 1819199.44 2107887.80 2275192.32

AHXTAS IE R 1.33 1.39 1.40 1.32 1.35 1.34

SIS v e 2= 1.36 + 0.03
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Table 2 Relative correction factors of internal standard and all-trans- #-carotene

R /ng
0.30 0.39 0.45 0.54 0.60
A -8 BTkh -8'- - T NEEE /(L V - s) 981004.785 1037054.37 1166457.78 1337400.34 1515255.72 1648987.46
AR B-HAE FFEI(LV +s) 1154042.26 1306557.50 1475275.63 1585989.63 1836707.46 2002898.41
AHX R IE R T 1.18 1.26 1.19 1.20 1.21
S + bR 72 1.22 +0.04
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x3 MNRERTIFEAXERME(FEANRE)

Table 3 Precision for the calculation of relative correction factors (raw
tomato)

®)

P 1 2 3 4 5

o

WHIEARE (bgmL) 580 879 1160 1480 17.30
MR (ig/mL) 585 880 1165 1473 17.25
HDRERZE% 08 011 043 048 029

WHEARE (ugmL) 085 129 171 217 254

SRR MR IHRERE (gmL) 084 131 173 215 250
HIRHEZ% 120 153 116 093 160

RRARLR

R4 AANBRERFHELARMEHRE(FRE)
Table 4 Precision for the calculation of relative correction factors
(tomato paste)

FE 1 2 3 4 5

o

HMERE (ugmL) 879 1021 1309 1622 20.10
DA (ugimL) 885 1019 1313 1635 2019
HRHRTE% 068 020 030 080 045

PR (gmL) 019 021 027 034 041
SRA-F-E MR MEFEKE/ (gmL) 019 021 026 033 040
HIHRZE% 160 140 112 149 174

RRATLH

x5 MAXNRERTHHEAREREEHR D H)
Table 5 Precision of the calculation of relative correction factors
(tomato sauce)

Fihs 1 2 3 4 5

PR (gimL) 2021 2689 3165 4278 4991
MR g/mL) 2025 2693 3168 4280 49.90
HINHR 2% 020 015 010 005 002
IR gimL) 168 224 264 357 416
WERRARE gimL) 170 227 260 360 412
MR 2% 120 132 154 083 097
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Fig.5 HPLC chromatogram of raw tomato extract
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®6 HEEMSEWREIN(BHRE, n=6)

Table 6 Assessments for reproducibility and recovery rates of the established method (raw tomato, n=6)

R
2] £ b A RSD/%
LRI 1 > 3 2 s 5 SEEIME b
FEA S /(u g/mL) 15.11 15.11 15.11 15.11 15.11 15.11 15.11
_ i IRINE J(n g/mL 15.00 15.00 15.00 15.00 15.00 15.00 15.00
A RAFMLE RN/ giml)
& /(u g/mL) 30.08 29.98 30.15 30.09 30.07 30.10 30.09 0.24
[ % 99.90 99.56 100.13 99.93 99.86 99.97 99.89 0.19
FEA SR /(ug/mL) 2.22 2.22 2.22 2.22 2.22 2.22 2.22
IR /(0 g/mL) 2.00 2.00 2.00 2.00 2.00 2.00 2.00
AR B-HHE N E#
A AT Ky & /(u g/mL) 4.18 4.16 4.19 4.20 4.16 4.23 4.19 0.31
A (% 99.05 98.57 99.28 99.52 98.57 100.24 99.21 0.64
x7 BEEHEERESHT(FEMNE, n=6)
Table 7 Assessments for reproducibility and recovery rates of the established method (tomato paste, n=6)
=R/ ¢4
ORI E T4 RSD/%
sallEEE S 1 > 3 2 s 5 THME 0
FES 3 /(u g/mL) 22.84 22.84 22.84 22.84 22.84 22.84
e PRI /(u g/mL 20.00 20.00 20.00 20.00 20.00 20.00
S RATFMOE AR (n g/mL)
Ky i /(u g/mL) 42.82 42.79 42.81 42.77 42.80 42.84 42.81 0.08
B % 1% 99.95 99.88 99.93 99.84 99.91 100.00 99.92 0.06
FES 3 /(u g/mL) 0.46 0.46 0.46 0.46 0.46 0.46
. R /(u g/mL) 0.50 0.50 0.50 0.50 0.50 0.50
4 -B- 118 N %
R AT R i & /(e g/mL) 0.95 0.96 0.96 0.94 0.95 0.95 0.95 0.59
[ % 1% 99.58 99.79 100.01 98.23 99.89 99.38 99.48 0.66
x8 ERWESEIKRRSI(EHNHYH, n=6)
Table 8 Assessments for reproducibility and recovery rates of the established method (tomato sauce, n=6)
EIV-R/¢4
O £ 1 T RSD/%
R 25 I 5 3 2 : 5 SEIME b
B b /(ug/mL) 76.08 76.08 76.08 76.08 76.08 76.08
. . IRINE J(ng/mL) 80.00 80.00 80.00 80.00 80.00 80.00
AR AL
PABIELR it HagimL) 15602 15610 15601 15598 15606 15591 156.01 0.43
(A% 1% 99.96 100.00 99.96 99.94 99.99 99.89 99.96 0.39
P52 i (ug/mL) 6.22 6.22 6.22 6.22 6.22 6.22
. . W0 /(pg/mL) 6.00 6.00 6.00 6.00 6.00 6.00
AR - - THE N
D Kyt /(ug/mL) 12.19 12.17 12.10 12.20 12.22 12.21 12.18 0.36
[\ 1% 99.75 99.59 99.02 99.84 100.02 99.92 99.65 0.36
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Fig.6 HPLC chromatogram of tomato paste extract
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Fig.7 HPLC chromatogram of tomato sauce extract



354 2010, Vol. 31, No. 24

R AEFERPRABHLEN - PE MENEE
Table 9 Contents of all-trans-lycopene and all-trans- S-carotene in
different samples

b Tz FHound  Foampal
S RAFMA RN TSGR /(wg/lg)  835.63 314264 4123.78
R B-THE D ENTRES 5 /(uglg) 12834 67.24 337.17

M 5~7 0I5, HALLEM - A% D FAEF M
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