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[Abstract] A high-performance liquid chromatography (HPLC) method with time-programmed wavelen
gth switching was established for the simultaneous determination of lycopene and PB-carotene in tomato
es. The samples were extracted by ice-bath ultrasonication using n-hexane containing 0.1% BHT and t
hen concentrated. Separation was performed on a Sinochrom ODS-AP column with acetonitrile-tetrahy
drofuran (70:30) as the mobile phase. Time-programmed wavelength switching was adopted for detectio
n: 475 nm within 0-6.1 min and 455 nm within 6.1-10 min. Good linear relationships were obtained fo
r the two analytes in the ranges of 0.30—100 pg/mL and 0.50-100 pg/mL, with correlation coefficients
(\R"2\)) of 0.9998 and 0.9997, respectively. The average recoveries ranged from 95% to 105%, and th
e relative standard deviations (RSDs) were both below 3.0%. The contents of lycopene and B-carotene
in commercially available tomatoes were 21.27 ng/g and 5.13 pg/g, respectively. This method is simple,
accurate and reproducible, and can be applied to the simultaneous quantitative analysis of the two car
otenoids in tomatoes.

[Key words] high-performance liquid chromatography; lycopene; [B-carotene; tomato

515 1 SEEGERSY
FIEGHER. TYRMEAY N RKEERRS, Hh L 151G

BANLL A B —IE N3RS B BN R PURATE P, JLAR
NGRS O ML PR AR R AT 6 B -

bR AR AR, W ERFLSE AN S B D R B AT AR
L R B EUBUR, WER DL RE IR
F BHT) G4 T 22 SR F i CBR € vk (HPLO) s ™, {5
B I R WRMTIBE A AN R, 18 5 4K e LA [ e St 7o = P A it R i
o Dt AT TR I [AJFE P35 K DI #e-HPLC, 7 [R5 7
MR ANLLRA B 5% N RIS B R H I iRk RE

T AR A (RE ST AXARLC5090) 5 Sinochrom ODS—-APR,
P (C18, 4.6 mmX 150 mm, 5 pm); HLFRF (FkFIETFFA2
004, Jidrz—); i IIEvERS (R 1L £735KQ3200DM) ; & 3 id
B0 GHRALTGL6-WS) + et 28k A% (T5RSY-5000) 5 284h—7] I,
SRR DT ERQ-6) .

FIAEK. B-E b Ot ) s L. PUSIRRIR (£
Al . RGOk, 2, 6- U H FEY BHT) (r4r4k) o

1. 2FF i i) %%

76 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Agricultural Science

AR Ml e
oL s WeNA 1.062026 F
YEHA: WI|TE USSN): 2630-4678 / (HEFIE): 650GL004

BUB 00, 1B £7 . T, BB A, F SRR, 00
g T RO, IINE0. 1% BHTIIE S KE15 mL, VKBS REL 15
min, B0, YA FIEW; AREINLI0 mLiE Sk EERIIK, &5F
P . T35 ClefzE RIRk4g 21T, s E A E5 L,
RIS VA BRE TR R, AR 23 S R 6RR AR

1. 3F e R TG i)

R AR B -5 b 20 %10 mg, 70 &
10 mLEREZE B, St LB g DU Sk I ¥ A7, T FH R 3l A
BZRZIE, 57, #1431 mg/mLXS R b il 8. 2 AR = B I ik
i1 mLE10 nliF R, HIRSIEMBRERZIE, f4,
ST AL A B —% MR EIRE I N100 v g/mLIRA
PRI o

1. 4S2H 0 2 1F

L. 4. 1l &1

B34 Sinochrom ODS-AP(C18, ®4.6 mmX 150 mm, 5 u
m); BN ZIE-DUERE (70:30); FiE: 1.0 mL/min; A
e 20 C; #FEE: 10 vl

1. 4. 25 FER T K 3% 4%

FAR AT W3 60 B3 Tl 5 2% i 41 Z AR AE VAR B it
2 D FARAEIE RO AT g, AR K. RN, AL
FA B - DR AR R4 79475 nnA455 nm.

08

00, ) == T T T T T T T T
380 400 420 440 460 480 500 520 540 560
A (nm)
Bl BALRA BT N RIVE MR IBOEIE

L. 4. A A T H B I (1 1 4%

SR — R R [ B U 7 4 4 € U 1 HE U B R
FAA T 15 5 KB e 1K 2 1A PRI 465 nmfE Rl €, 76 “1. 4. 17
Tl S PE T 43 I BERE A (N AR R ARUEE AN B - EE b
FARMER T, MASFALLRA B L bR R B 452408
4.8 minf7.6 min, HCRART IS D)4 (8] B¢ € 46, 1 min.

1. 4. 45256 600 25 PRI H 52

TE“1.4. 17 A%, WEO0~6. 1 minflds il K NAT5
nm, 6. 1~10 minfIRGIEA 455 nm, AR A &
A RA B -HE D FVRAARHEVA R, rE B L E2ME3, 4R
T, 76 LR N R (IS TR . 88 R, JEAR
4

T T T
0 2 4 6 8 10
FFIE (min)

P2 23 0 g i ]

700 4

600

500 4

400

mAU

300 4

200

100 MJ
T T

0 T T
0 2 4 6 8 10
[FFTE] (min)

BI3 FAMLLEAN B —THEY b RIRGFRE A G K

2 AEEER

2. 18R REE

KRBT RV FERI B AL R B -1 N RIB SRR
7 (0. 05, 0.10, 0.30, 0.50, 1.0, 5.0, 10. 20. 40. 60. 8
0. 100 wg/mL), 4% “1.4. 17 BUN 38 S5 A BERE 737, LA TR
NYNAERR (v) « R BRI BE ARE AR (x) BT 2RI [R1T . 45 R R,
AL EAEO. 30~100 1 g/mLit Fl N LR R R IF, BIA 7772
Hy=61726. 4x+10900. 8, FHC RER? =0. 9998; B -#H% | FHFEO.
50~100 w g/mLyGFR PR MEIC R RIT, [ U577 FE y=2688. 3x+2
534. 7, K R R =0. 9997,

2. 285 B PR

2. 2. X ERHG % o0

AL RERALLEMN B - N EIR SRR (20 v
g/mL) 61K, FAALEM B —EHEF S FIETH AL AIRSD 4373 Ay 1. 10%1
1. 41%, {5-B4T (R IRSD 43S0, 16%F10. 17%, F2BAIN SRS %R BT

2. 2. 277 1K B RS

F “1. 27 TR 5 FAT ) 5% 6 00 LR b VA I RE A0 AT, e A
ZLE B -THE MRS EAIRSDS B 1. 03%H13. 60%, ik
W B RAT

2. 2. 3H A % B i I8

BESEIR, B RICAHE 254 T EREBARAL =M B -#A% b &
TRATRHEETR (20 wg/mL) 3R, HHLLEM B -THE M EESED
RSDZ359 250, 78%AN 1. 47%, 25 BHI% )T 1L AE 8 R VE b B B 4T

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 77



Agricultural Science

AR Ml e
oL s WeNA 1.062026 F
YEHA: WI|TE USSN): 2630-4678 / (HEFIE): 650GL004

2. 3faE MEe

S0y 2 4y 6. 8 hiFFAEHRRIER, BALEMB -
BABE N ZEUE TR FRIRSD S 5140, 41%F10. 47%, 26 WAL S
PRI AR 43 SRS hN AR E .

2. AR RIS

i AR B 02 B 1 R — R A RE S 94, 5435, 00 g,
S S B EANIARAKC T4, B3, 4 BRI GE =R
A0t R A T, A2 B EEAR IAR B 0 A 2 T AR IR B
I180% 100%F1120%, 35 “1.2” T 77 il 2 At A Tk, BEAE
0. WELFEHET SRS “1. 27 BT 77 0 A A R VA,
D F/ATLL RN B - DRI ARIREE, RN 3R E
5E Rt B aE R MR 1IFR2 45 R R, & I0bs/KF T A AE
2H 43 B2 R e R B 7E 95% ~ 105% 2 [|], RSDIAI/INT-3. 0%, B4
T FHER BT BT, RENE T 2 00 SR R R AL R B -
N E I BT R,

F1 B E FICERIRIR 45 F

AJEAE (wg/mL) [Inksdk (wg/mL) [W5EE (1w g/nl) RIS (%) SEERIEE (%) RSD (%)
21.18 16. 94 37.12 94. 1
21. 18 16.94 37.58 96. 8 95.5 1.4
21.18 16. 94 37.35 95.5
21.18 21.18 41.52 96
21. 18 21.18 42.08 98.7 97.4 1.4
21. 18 21.18 41.86 97.6
21. 18 25.42 46. 58 99.9
21.18 25. 42 47.03 101.7 100.9 0.9
21. 18 25.42 6. 85 101

®2 B-HE MERECRIRR LR

AJEAE (vg/mL) | I0bREE (ug/mL) | 95E4H (1 g/mL) (=% (%) P EICR (%) RSD (%)
5.16 4.13 9.05 94.2
5.16 4.13 9.18 97.3 95.8 1.6
5.16 4.13 9.12 95.9
5.16 5.16 10.13 96.3
5.16 5.16 10. 35 100. 6 98. 4 2.2
5.16 5.16 10. 24 98. 4
5.16 6.19 11.28 98.9 100. 2 1.4
5.16 6.19 11.45 101. 6
5.16 6.19 11.36 100. 2

2. SR Al

BT HRE 64, # “1. 27 TR 77840 Bl 48 i S s
W, B TATRERE D E 3IK . WA AL 3 1 P& iR 21. 27
ug/g, B-WE MRIFHEENGL 13 vg/g.

3 it

SBR[V RE 3B K V) e -HPLC [ I W s 28 Jaki v 25 ik
LU B -tHE MR IE. RS IR RN PR 5 e 1 5%
FRREF (R =0.9997) ; K% BEIR5 FURSDII /N T4, 0%; AR v
WEIRBCES hidE: FHEEIIFEIS% ~105% [i], RSD/H T
3. 0%, 6 THERM T =& P& ESHIN21. 27 ng/ghls. 13
ug/g. ITVEMIE. WERG. SEIMELT, WO A A B T R
B S E IR R R AR S .

[IR&]

KT ad R AR AR SR KA ) 22 A9 HPLC %k ) 2 % 4 P 49 2 47
¥ | % (X202613561105).

(5% 3]

(114 A kP E i Rk (R - #68K - & —ADIMI.
bAoA E % 2018,

[2]Stah1 W,Sies H.Lycopene:a biologically important ca
rotenoid for humans?[J].Archives of Biochemistry and Biop
hysics,1996,336(1):1-9.

[3]Rao A V,Agarwal S.Role of antioxidant Tycopene in
cancer and heart disease[J].Journal of the American Colle
ge of Nutrition,2000,19(5):563—569.

[4IKrinsky N I,Johnson E J.Carotenoid actions and the
ir relation to health and disease[J].Molecular Aspects of
Medicine,2005,26(6):459—-516.

BIFEER¥2. FTEERBEEARAXSEZHENEQOLS
JOMMI. A6 72 A 5 iR, 201 4.

[6]Rodriguez—Amaya D B.A Guide to Carotenoid Analysi
s in Foods[M].Washington DC:ILSI Press,2001.

VIERILARUHXNATZRA S EREGHSBEHEEEL
Fi.GB 5009.83—201 6% #h %4 B AT ER & T HE N F 8yl
FE[S] A3 3 B AR R AE.2017.

BIMAF.EMEEFAE FHAEFAE T FHRLEZELE
tC18—HPLC—PDAE & 4 r[J]. & & £ 5£,2007,28(7):453—456.

EE R

E AR (1993—-), %,k i 4 @ F BA KA B 2R 25k
JBEFR A @ SATIE

& FH R (1998——), B 5Lk, B B K K A B A A A B 2 5 5
JBARR A & SATAE

78 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



