Purification of Vanillin by a Combination of
Flash and Preparative HPLC with the PLC 2250

Application Note FB1015

Introduction

Many phenolic compounds found in plants
have been shown to exhibit analgesic, antimi-
crobial, anti-inflammatory, antioxidant, antipy-

reticc and immuno-

modulatory proper-
“The Gilson PLC 2250 ties. As scavengers of

provides an automated reactive oxygen spe-
single platform solution for  cies, these com-
bulk flash purification and pounds show poten-

refined preparative HPLC.”  tial as therapeutic
drugs in the treat-

ment and manage-

ment of cardiovascu-

lar diseases, neurodegenerative diseases, and
cancer. Rapid and simple isolation of these bi-
oactive compounds present in natural prod-

ucts is critical to the advancement of new med- Figure 1. Gilson PLC 2250. Users can easily switch
ical treatments and therapies.' between flash and preparative chromatography with

the turn of a lever.

Vanillin, known best as the principal flavor

component of vanilla extract (Figure 2), has e)
also been shown to exhibit some of these bio-
active properties.”? The manual isolation pro-
cess can be time-consuming, difficult, and lead
to inconsistent results. The Gilson PLC 2250
(Figure 1) provides an automated single plat-
form solution for bulk flash purification and
refined preparatory HPLC.
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Figure 2. (Left) Crude vanilla extract. (Right) structure
of vanillin.
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Materials & Methods

Vanillin was purified from commercial vanilla
extract using flash chromatography followed
by preparative HPLC (Gilson PLC2250). Final
yield and relative purity were determined by
UV absorbance and TLC, respectively.

Sample and Standard Solutions

The sample, All-Natural Vanilla Extract
(McCormick), was concentrated 10-fold before
use by evaporation under nitrogen. Standard
vanillin solutions (0.1 mg/mL to 1.0 mg/mL)
were prepared by dissolving powder reagent
(99% Vanillin; Sigma-Aldrich; V1104) in HPLC
grade MeOH.

Instrumentation
Table 1. PLC 2250 Configuration.

Detector ECOM 06DAD 600 Four Wavelength UV-Vis
(200 - 600 nm scan, 280 nm, 312 nm, and
347 nm)

Electronic Injection Valve, Quaternary Sol-
vent Valve, and Column Switching Valve

Accessories

Chromatography Methods
Table 2. Flash Method

m Silicycle SiliaSep, 12g

Gradient Equilibration:
0-5min: 16% B
Elution:
0-25min: 16% B

Injection Volume
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Table 3. Preparative HPLC Method

Column Phenomenex Luna C18(2), 21.2 x 50
mm, 5 micron

Gradient Equilibration:
0-5min: 5% B
Elution:

0-4.25 min: 5% B to 65% B
4.25 - 5 min: 65% B to 90% B
5-6.5min: 90% B

6.5 - 6.6 min: 90% B to 5% B
6.6 -9 min: 5% B

Injection Volume

Analysis

Vanillin peak retention times were determined
with 1 mL vanillin standard injections (1
mg/mL) using methods described in Tables 2
and 3. Final yield was calculated from the ex-
tinction coefficient of vanillin using a multi-
mode plate reader (BMG CLARIOstar; absorb-
ance at 347nm; ¢™=25.1 for vanillin). Relative
purity was assessed by TLC (SiliaPlate™ TLC
Plate, 50:50 Hexane: Ethyl Acetate).

Results and Discussion

© 2015

Approximately 20 mg of vanillin was isolated
from 1 mL of 10x concentrated vanilla extract
through a combination of flash chromatog-
raphy and preparative HPLC on the same in-
strument platform.

Normal phase flash chromatography using
hexane:ethyl acetate as the mobile phase was
successful in cleaning up the vanilla extract
sample (Figure 3). The collected flash fractions
containing vanillin (as determined by TLC, Fig-
ure 4) were then concentrated with nitrogen.
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Figure 3. Flash purification of vanilla extract using hexane:ethyl acetate. The mobile phase gradient is represented by
a dashed horizontal red line (16% ethyl acetate, secondary axis). Vertical dashed lines indicate 3 min intervals. Frac-
tions (1 min) are shown by numbers above the graph and corresponding colored bars near the bottom of the graph.
Vanillin peak eluted in fractions 18-20 between approximately 17 and 20 min.

Figure 4. TLC was employed throughout the experiment to test chromatography conditions and to monitor the pres-
ence of vanillin in fractions. In this figure four fractions (fractions 17 -20 from Figure 3) were each separated on a TLC
plate next to the vanilla extract sample (E). Fractions 18, 19, and 20 contained vanillin (red arrow) and were com-
bined, evaporated, and subjected to preparative HPLC as shown in Figure 5.
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Figure 5. Prep HPLC was employed to purify vanillin from the collected flash fractions. The mobile phase gradient is
represented by solid green (methanol) and red (water + 0.1% acetic acid) lines on the secondary axis. Vertical dashed
lines indicate 1 min intervals. Fractions (30 sec) are shown by numbers above the graph and corresponding colored
bars near the bottom of the graph. Vanillin peak (280 nm, primary axis) eluted in fractions 10 and 11 at ~5 min. Ab-
sorbance data are shown for 280 nm (orange), 312 nm (magenta), 347 nm (green) and scan (blue).

With a simple valve switch on the PLC 2250,
the concentrated flash fraction was then fur-
ther purified on the preparative reverse phase
C18 HPLC column (Figure 5) wusing a
MeOH:acidified water gradient.® The vanillin in
the preparative HPLC fraction was of high puri-
ty as determined by TLC analysis (data not
shown).

Calculation of vanillin in the fraction was 1
mg/ml. Taking into account the volume of the
fraction and the concentration method used
before flash purification, this corresponds to
2 mg/ml in the original vanilla extract. This is

near literature reported values for vanillin iso-
lated from natural vanilla extract.*

Gilson Glider Prep software allows the user to
quickly create flash and prep HPLC protocols
for use on the Gilson PLC 2250. Users can store
column profiles for use in either method,
quickly applying pressure limitations and flow
rates to the method. The ability to monitor four
wavelengths and perform absorption scans
(Figure 6) enables easy observation of run-time
peak purity. The software also provides run
reports for easy and complete record keeping.
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Figure 6. Top: Gilson Glider Prep screenshot of 200 - 600 nm scan of vanillin peak at 5:04 min (Fraction 11) during prep
HPLC, with inset of UV-vis spectrum of a 1 mg/ml vanillin standard solution run under the same conditions. Bottom:
200-600 nm scan of presumed 4-hydroxybenzaldehyde (4-HB) minor peak at 4:55 (Fraction 10) during prep HPLC.
Inset shows 4-HB standard.

Gilson, Inc.

Middleton, W1 53562 USA
Telephone: 800-445-7661

4 GILSON’

© 2015 Page |5



The use of both normal phase flash and pre-
parative reverse phase HPLC provides crude
clean-up and more refined purification on the
same instrument, saving time and money. The
initial flash chromatography step provided
crude clean-up of the sample, removing impu-
rities before subsequent injection on a prepar-
ative HPLC column. This combination of flash
and preparative HPLC enabled rapid purifica-
tion of a greater sample volume that could be
achieved by preparative HPLC alone, with the
initial bulk flash purification protecting the
prep HPLC column integrity upon subsequent
injection.. The four wavelength capability of
the PLC 2250 detector provided thorough
monitoring of the purification process.

Summary

References

1. Mradu, G., Saumyakanti, S., Sohini, M., Arup, M. HPLC
Profiles of Standard Phenolic Compounds Present in
Medicinal Plants. Intl. Journal of Pharmacognosy and
Phytochemical Research. 4, 162-167 (2012).

Kumar, R.,, Sharma, P.K, Mishra, P.S. A Review on the
Vanillin Derivatives Showing Various Biological Ac-
tivities. International Journal of PharmTech Research.
4(1),266-279 (2012).

Huesgen, A.G. Analysis of Natural and Artificial Vanil-
la Preparations, Agilent Technologies, Inc. Publica-
tion number 5990-8716EN. 1-11 (2011).

Hong, P., Jones, M., McConwville, P. Authentication of
Vanilla Extracts by Convergence Chromatography,
Waters Corporation. Technical Note 720004701EN.
1-3(2013).

Acknowledgements

Chromatography and TLC analyses were car-
ried out at Gilson, Inc. (Middleton, WI). We
thank Gregoire Audo and Celine Lequemener
(Armen, Saint-Avé, France) for their review of
the data and advice on flash chromatography
conditions.

Gilson Glider Prep software allows the user to quickly create flash and preparative HPLC meth-

ods, monitor run-time conditions, and generate reports for easy and complete recordkeeping.

Vanillin was isolated from all-natural vanilla extract using the Gilson PLC 2250, demonstrating

the utility of the Gilson PLC 2250 in natural product purification with potential for product

scale-up.

The combination of flash and preparative chromatography available on the Gilson PLC 2250

enables bulk flash purification and refined preparative HPLC on the same platform.
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