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Rapid Analysis of Limonin Citrus Extract Using the Hitachi
LaChromUIitra® Liquid Chromatography System

C itrus fruits are known to have a multitude of health benefits,
including high vitamin content, high fiber content, and other benefits
that are currently being explored. Limonin is a compound that is
present at low levels in lime seeds (Citrus angustifolia). This
compound is generally used as a flavor enhancer, but recently has
been shown to inhibit induced colon cancer in rats'. Other possible
cancer-fighting properties could be attributed to limonin, and this
compound is worth studying for these reasons. The compound itself is
part of a family of similar compounds: citrolimonin, limonine, and
liminoic acid A-lactone, which could act in conjunction to halt
carcinogenesis’ in certain cancer cell lines. Usual analysis time for
limonin is 20 minutes®, but this application has cut the run time to 6.5
minutes.

The present method describes the low-level analysis of limonin by
ultra-fast HPLC, using the Hitachi LaChromUltra ultra high-speed
liquid chromatography system. The method shows the standard curve,
system suitability, and reproducibility of the compound. Overall, this
method could be useful in determining the levels of this possibly life
extending cancer fighting compound in therapeutic remedies.

Experimental Conditions

Module Conditions and Other
Pump Isocratic; 60/40 water/acetonitrile
(L-21600) Flow rate: 0.4 mL/min
Autosampler 40, 50, 60, 80, and 85 pL injection volume, of
(L-22000) limonin diluted to 1pg/mL in acetonitrile, 10°C
Oven o
(L-23000) 30°¢
Detector Diode Array Detector
(L-24550) Lambda Max: 217 nm
Column Hitachi RP C-18 150mmX4.6mm 3 pum column
Standards Sigma-Aldrich® limonin from citrus seeds

>99% purity P/N L9647-5MG

Results

80 ppm Standard %RSD, n=3

Pe ak Name: Limonin

Inection |Pesk Mame | ET Ares | % Area | Beight | Amount |Units

1 1 | Limonin ESE9 | 5541 | 100.00 |B49 80.000 |ppem

2 2 | Limonin 6570 | 5373 | 100.00 | 645 80.000 | pem

3 3 | Limonin ESE7 | 5546 | 100.00 |ER3 80.000 |ppem
[LEEY] B.569 (5520.0 B536 | 80.000
Sl D, 0001 [ 1376 8.2 0.000
% RED om| 25 13 0.00

* Sigma-Aldrich is a registered trademark of Sigma-Aldrich Co. LaChromUltra is a registered
trademark of Hitachi High Technologies Corporation.

Hitachi High Technologies America, Inc.

Linearity of Standards:

Calibration Plot

ao00.0]
T000.04
#000.04
S000.04
4000
0000
200.04 =
1000.04 /
0.4 /

-1000.0

T T T T T T T T T T T
ooo 1.00 200 L] 4.00 500 6.00 To0 a0 a.00 10.00

Mame: Limonin; - Processing Method: Limorin,  Fit Type Linear (1=t Order)  Cal Curveld: 1955 A
3941101 e+00; B 7292240e+002; C: 00000002+000; D: 0.000000e+000; R 0993005

0g0]
050
040
% 030]
020
010

o004

50 A0 GO0 6E0 64D GED  BED 700 7 74 780 7A@ 8l

Pesk Mame | RT |Area |% Area |Height | Amourt |Unts | K Prime | LSP Taling | ISP Plate Count
Limenin 5569 | 55941 | 100,00 | 649 80.000 |ppm 4.47 2 13873

Discussion

Hitachi’s LaChromUltra Liquid Chromatography System,
equipped with a 3-um particle size Hitachi column, reduces the
analysis time for limonin by up to 3 times. The LaChromUltra is
designed to take full advantage of the increased efficiency
associated with smaller particle sized columns, while giving the
needed sensitivity for low-level detection. Reproducibility
(<3%RSD), linearity (r> > 0.998), and system suitability (N =
13975, k> = 4.47, T = 1.2) are shown even at these
low levels.
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