HORT-422
CITRUS AND SUBTROPICALS
LAB-8

PHYTOCHEMICALS
AIM: To quantify different limonoids present in the citrus seed by HPLC.
PRINCIPLE: Standard calibration curves prepared by using individual pure limonoids are used to calculate the concentration of the respective limonoids in unknown sample based on the peak area in HPLC. 

MATERIALS: HPLC System, Pure standards, acetonitrile, acetone, citrus seed, adsorbent resins.

METHODS:

1.CALIBRATION CURVES:

Preparation of samples:

Weighed quantity (mg) of individual pure limonoids are dissolved in a known volume (ml) of respective solvents ( water for glucosides & acetone for aglycons) to obtain a known (mg/ml) stock solution of the standard limonoids. A measured volume of this stock solution is taken and further diluted in their respective solvents to obtain a gradient of increasing concentration solutions of the standards. The prepared concentration solutions are injected (20 µL) into HPLC and the area of the peaks obtained are plotted (Y-Axis) against their respective concentrations ( X-Axis).
Example:

Calibration graphs for Limonin glucoside ( LG) & Deacetylnomilinic acid glucoside (DNAG)

Preparation of stock solutions:

	 
	Wt (mg)
	Vol (ml)
	mg/ml
	Further Dil vol (ml)
	Stock Sol Conc (mg/ml)

	DNAG
	5.2
	5
	1.04
	1ml to 10 ml
	0.104

	LG
	4.6
	5
	0.92
	1ml to 10 ml
	0.092


Preparation of gradient concentrations:

	Std
	Stock (ml)
	Dil To (ml)
	DNAG (mg/ml)
	LG (mg/ml)

	1
	0.075
	1.5
	0.0052
	0.0046

	2
	0.1125
	1.5
	0.0078
	0.0069

	3
	0.15
	1.5
	0.0104
	0.0092

	4
	0.375
	1.5
	0.026
	0.023

	5
	0.6
	1.5
	0.0416
	0.0368

	6
	0.75
	1.5
	0.052
	0.046

	7
	1
	1.5
	0.069
	0.061

	8
	1.2
	1.5
	0.0832
	0.0736

	9
	1.5
	1.5
	0.104
	0.092


HPLC analysis of the gradient concentration samples:

Sample volume 20µl. Column RP18 (25mm x 0.4mm) particle size 5µm. Flow rate 1 ml/min. UV Detector. Detection at 210 (. 
For glucosides: Linear Gradient from 10% acetonitrile to 24% acetonitrile in 30 min and back in 5 min. Equilibration time:10 min.
For Aglycons: Isocratic, 40% Acetone in water for 30 min. Equilibration time:10 min.
Each concentration  of standard is analyzed three times and average peak areas are plotted against concentration. 

Plotting of Standard calibration curves:

X-Axis: Concentrations of the standards.

Y-Axis: Areas of Peaks.

See Graphs.

After plotting the graph a linear calibration function is obtained with regression 0.999 for LG and DNAG in this example.

LG: y = 1E+07x + 26652  ; R2 = 0.9992

DNAG: y = 8E+06x - 2787.7 ; R2 = 0.9996
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2.ANALYSIS OF SEED/SAMPLE:
Weighed ground citrus seed (g) is extracted by soxhlet apparatus or by cold extraction in various solvents. The acetone and methanol extracts containing aglycons and glucosides respectively are dried by vacuum evaporation of solvent. Known quantity (mg) of  the different solid residue is then dissolved in acetone & water respectively. Further dilutions of  this solution (if required) using acetone & water respectively is done. 20 µl of filtered sample is then injected to HPLC and analyzed. The respective peak areas are read. Concentrations of the respective limonoids in the sample are then determined by solving the calibration function for concentration from the standard calibration curves. The %  of respective limonoids present in the seed are then back calculated.
Example: 

Extraction of seed :

1 kg of ground seed is taken & extracted in respective solvents.

Acetone extract yield after vacuum evaporation: 10g

Methanol extract yield after vacuum evaporation: 10g

Preparation of sample solutions:

	 
	Wt (mg)
	Vol (ml)
	Sample Sol mg/ml

	Acetone
	5.0
	5
	1.0

	Methanol
	5.0
	5
	1.0


HPLC analysis:

Sample volume 20µl. Column RP18 (25mm x 0.4mm) particle size 5µm. Flow rate 1 ml/min. UV Detector. Detection at 210 (. 
For glucosides (Methanol extract): Linear Gradient from 10% acetonitrile to 24% acetonitrile in 30 min and back in 5 min. Equilibration time:10 min.
For aglycons (Acetone extract): Isocratic, 40% Acetone in water for 30 min. Equilibration time:10 min.
Peak areas are read for the limonoids and overlaid onto their respective standard calibration curves and the concentration is calculated by the linear calibration function obtained respectively.
Typical chromatogram of a mixture of limonoids:
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Quantification of the samples:

If the peak area obtained for the limonin glucoside peak from the methanol extract HPLC analysis is say 500000. Then by substituting this value (y) in the linear function for the LG curve  i.e  y = 1E+07x + 26652 (m=1E+07=1 X 107) { m=slope=y2-y1/x2-x1 for any two points on the curve)
We get 500000= 1X107 x + 26652

Solving the above we get,

x= 500000-26652/107    


x= 0.047 mg/ml of LG

For 5ml of sample solution we  can say it is 5X 0.047 =  0.235 mg/5ml of LG

The above  5ml of sample is obtained from 5 mg  of  the methanol extract. So we can say that 5mg of methanol extract has 0.235mg of LG

Total Methanol extract obtained from 1kg of seed is  10g=10000mg

So 1kg of seed has 10000 X 0.235=2350mg of LG or 2.35g or 0.00235kg.
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