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Acrylamide from Coffee using Novum™ Simplified Liquid
Extraction (SLE) Tubes and a Synergi™ Hydro-RP HPLC

Column

Xianrong (Jenny) Wei and Matt Brusius
Phenomenex, Inc., 411 Madrid Ave., Torrance, CA 90501 USA

Supported Liquid Extraction (or Simplified Liquid Extraction) is
very popular in the clinical research industry however the tech-
nique is gaining popularity in other industries as a faster, easier,
and more reliable alternative to liquid-liquid extraction. This tech-
nical note will investigate an application with implications for the
food safety industry using Novum SLE to clean up and extract
acrylamide from both instant and brewed coffee.

Introduction

According to the American Cancer society, cooking at high tem-
peratures causes a chemical reaction between certain sugars and
asparagine which causes acrylamide to form. Acrylamide is com-
monly found in foods that are made from plants such as potato
products, grain products, and coffee whose preparation often re-
quires longer cooking times and higher temperatures.

In this technical note we explore how to use Novum SLE tubes to
clean up a coffee matrix in order to quantitate known acrylamide
levels, demonstrating that the SLE technique can be applied to a
variety of compounds and sample matrices outside of the clinical
research industry.

Experimental Conditions

Extraction Procedure
Sample Pre-treatment

Coffee was prepared the same way that it would normally be con-
sumed. Prepared control coffee was left on the bench to reach
room temperature before further pre-treatment.

e Ground Coffee Control (40 mg/mL)
* 60 g of ground coffee was percolated with 1500 mL of
boiling water

¢ |Instant Coffee Control (8 mg/mL)
e 2 g of instant coffee was dissolved in 250 mL of
boiling water

Acrylamide standard was spiked into control coffee to reach
100ng/mL (ground coffee) and 200 ng/mL (instant coffee) by add-
ing 20 uL Acrylamide-'2C, (4 pg/mL in water) to 800 uL of the pre-
pared coffee.

Sample Loading

e Add 150pL 2% Ammonium hydroxide in water to the
spiked samples (from Pre-treatment step), vortex for
30 seconds.

e |oad the sample onto the Novum SLE 6 cc tubes and apply
a short and gentle pulse of vacuum (~5-10 seconds at
5” or less of Hg) until the sample has completely entered
the media.

e Wait for 5-6 minutes.

Note: Inadequate or excessive wait periods can lead to variable
recoveries and poor precision.
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Elution

e Dispense 2x 2.5mL of Ethyl acetate/Tetrahydrofuran (1:1)
onto the Novum SLE sorbent and collect the solvent under
gravity into a collection tube that contains 10pL Ethylene
glycol.

e Apply vacuum at 5” of Hg (or lower) for 20-30 seconds to
complete the extraction.

Note: To reduce analyte loss due to dry down, ethylene glycol was
added to the collection tube to prevent the sample from drying
completely during the dry down step.

Dry Down

e FEvaporate extracted samples to complete dryness under
a slow stream of N, at 45° C.

e Reconstitute sample in 300 pL of water.

HPLC Conditions
Column: Synergi 4 ym Hydro-RP

Dimensions: 50 x 2.0mm

Part No.: 00B-4375-B0

Mobile Phase: A:0.1% Formic acid in Water
B: 0.1 % Formic acid in Methanol
Flow Rate: 300 pL/min
Gradient: Time (min) %B
0

0.00

0.60 0
0.85 100
3.00 100
3.01 0
5.00 0

Temperature: Ambient
Detection: MS/MS, API 5000™ (AB SCIEX), ESI+
Injection: 5pL

Table 1. MRM Transitions

Analyte Q1 Mass (Da) Q3 Mass (Da) | Dwell (msec) CE
Acrylamide_1 72 54.9 250 16
Acrylamide_2 72 43.9 250 18
Acrylamide-'*C, 75 58.2 250 16

Table 2. Recovery of Acrylamide

Sample ID Ground coffee (100ng/mL) | Instant coffee (200 ng/mL)
Mean of area ratio 1.89 3.75
STDV 0.01 0.06
CV (%) 0.78 1.61
Absolute Recovery ( %) 94.9 92.8
n= 6 6
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Figure 1. Acrylamide from coffee (100 ng/mL)
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Figure 2. Sample prior to cleanup with Novum™ SLE

Left: Coffee with 2 % Ammonium hydroxide
Right: Control ground coffee

Figure 3. Sample after cleanup with Novum SLE

-
e  Left: clean sample after extraction

Right: Novum SLE 6 cc tube after
extraction
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Results and Discussion

The SLE technique requires that analytes be neutral in charge
prior to loading onto the SLE sorbent. This step is important be-
cause neutral analytes will partition into the organic elution more
efficiently than a charged species. While acrylamide only exhibits
charged behavior at extremely low pH, the pre-treated sample
was diluted with 2% Ammonium hydroxide as a way of ensuring
that all of the acrylamide was neutralized. This step increases
the LogD and facilitates a highly efficient partition to the organic
solvent in order to maximize recovery.

After the sample was loaded onto the sorbent, the sample was
allowed to soak into the sorbent for 5 minutes. This step allows
the sample to disperse amongst the sorbent, creating a higher
surface area for interaction with the organic elution solvent. After
5 minutes, a mixture of ethyl acetate/tetrahydrofuran (1:1) was
applied to the sorbent in 2 aliquots and the eluent was collect-
ed in a collection tube that contained 10puL of ethylene glycol.
Ethylene glycol was added to the collection tube to help prevent
analyte loss during the subsequent dry down step. The sample
was then blown down under a stream of nitrogen and reconstitut-
ed in water.

The SLE procedure resulted in a very clean sample which is de-
picted in before and after pictures. Figure 2 shows the ground
coffee diluted with 2% Ammonium hydroxide versus the undilut-
ed ground coffee. Note the darker appearance of the coffee that
was diluted with 2% Ammonium hydroxide. Figure 3 shows the
sample after cleanup, which produced a clear sample that is visu-
ally cleaner than the original sample.

Recoveries of acrylamide were studied at 100 ng/mL (ground cof-
fee) and 200ng/mL (instant coffee) which are values that are in
line with typical reported concentration levels in an attempt to
mimic a real world sample. Table 2 shows the absolute recov-
eries for acrylamide in both the instant and ground coffee which
were 92.8 and 94.9, respectively. The resulting HPLC separation
of internal standard and acrylamide are depicted in Figure 1.

Conclusion

In conclusion, the ethyl acetate/tetrahydrofuran (1:1) elution sol-
vent proved to be an effective solvent choice in terms of both
cleanup and recovery. The recovery is especially significant when
you consider the polar nature of the acrylamide (LogP -0.27). In
addition to high recoveries (>90 %), the low values for the stan-
dard deviation and %CV suggest that this method is reproducible.
This demonstrates that Novum SLE is capable of being used for
non-clinical based samples and effectively functions as a more
automatable and easier to use replacement for any liquid-liquid
extraction method.
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Ordering Information

Novum™ Simplified Liquid Extraction (SLE) Tubes

Synergi™ Hydro-RP HPLC Columns
2.5 um High Speed Technology (HST) Columns (mm)

4pm Microbore and Minibore Columns (mm)
Phases 50x1.0 150 x 1.0 250x 1.0 30x2.0

8B-S138-FAK Novum SLE 1 cc tubes

8B-S138-5BJ Novum SLE 3 cc tubes

8B-S138-JCH Novum SLE 6 cc tubes

8B-S138-KDG Novum SLE 12 cc tubes

Vacuum Manifolds

Part No. Description Unit
AH0-6023 12-Position Vacuum Manifold Set

AHO0-6024 24-Position Vacuum Manifold Set

Part No. Description Unit

100/box
50/box
30/box
20/box

75x2.0
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Phases 30x2.0 50 x 2.0 100 x 2.0 50 x 3.0 100 x 3.0 50 x 4.6
Hydro-RP 00A-4387-B0 00B-4387-B0 00D-4387-B0 00B-4387-Y0 00D-4387-Y0 00D-4387-E0
2.5pum MercuryMS™ LC/MS Cartridges (mm) Guard Columns (mm)
Phases 10x2.0 10x4.0 20x2.0
Hydro-RP 00N-4387-B0-CE 00N-4387-D0-CE 00M-4387-B0-CE \ 00M-4387-B0
4pm Capillary Columns (mm) Guard Columns (mm)
Phases 50 x 0.30 150 x 0.30 150 x 0.50 250 x 0.50
Hydro-RP 00B-4375-AC  00F-4375-AC 00F-4375-AF 00G-4375-AF \ 03M-4375-AC

SecurityGuard™ Cartridges (mm)

150 x 2.0 250 x 2.0

| /10pk

4pm MidBore™ Columns (mm)

Hydro-RP  00B-4375-A0  00F-4375-A0  00G-4375-A0  00A-4375-B0  00B-4375-B0

00C-4375-B0

00F-4375-B0  00G-4375-B0 ‘ AJ0-7510

for ID: 2.0-3.0mm

SecurityGuard™ Cartridges (mm)

*SecurityGuard™ Analytical Cartridges require holder, Part No.: KJ0-4282

If Phenomenex products in this technical note do not provide at
least equivalent separations as compared to other products of the
same phase, size and dimensions, return the product with com-
parative data within 45 days for a FULL REFUND.

E{) For additional technical notes, visit www.phenomenex.com

Phases 30x3.0 50 x 3.0 150 x 3.0 250 x 3.0 4 x 2.0*
| /10pk
Hydro-RP 00A-4375-Y0 00B-4375-Y0 00F-4375-Y0 00G-4375-Y0 \ AJO-7510
for ID: 2.0-3.0mm
4 um Analytical Columns (mm) SecurityGuard™ Cartridges (mm)
Phases 30x4.6 50 x 4.6 75x 4.6 150 x 4.6 250 x 4.6
/10pk
Hydro-RP 00A-4375-E0 00B-4375-E0 00C-4375-E0 00F-4375-E0 00G-4375-E0 \ AJO-7511

for ID: 3.2-8.0mm
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Australia

+61 (0)2-9428-6444

+61 (0)2-9428-6445
auinfo@phenomenex.com

oo

Austria

+43 (0)1-319-1301

+43 (0)1-319-1300
anfrage@phenomenex.com

oo

Belgium

+32 (0)2 503 4015 (French)
: +32 (0)2 511 8666 (Dutch)
+31 (0)30-2383749
beinfo@phenomenex.com

oo

Canada
: +1 (800) 543-3681
+1(310) 328-7768
info@phenomenex.com

oo

China

+86 (0)20 2282-6668

+86 (0)20 2809-8130
chinainfo@phenomenex.com

oo

Denmark
: +45 4824 8048
+45 4810 6265
nordicinfo@phenomenex.com

o

Finland
: +358 (0)9 4789 0063
+45 4810 6265
nordicinfo@phenomenex.com

-

France
: +33 (0)1 30 09 21 10
+33 (0)1 30 09 21 11
franceinfo@phenomenex.com

-

Germany

+49 (0)6021-58830-0

+49 (0)6021-58830-11
anfrage@phenomenex.com

oo

India

+91 (0)40-3012 2400

+91 (0)40-3012 2411
indiainfo@phenomenex.com

oo

Ireland
: +353 (0)1 247 5405
+44 1625-501796
eireinfo@phenomenex.com

-+

www.phenomenex.com

- oo

- oo

-

- o

™o

-

- o

-

o
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- oo

Italy
+39 051 6327511

: +39 051 6327555

italiainfo@phenomenex.com

Luxembourg

: +31 (0)30-2418700

+31 (0)30-2383749
nlinfo@phenomenex.com

Mexico

: 001-800-844-5226
1 001-310-328-7768

tecnicomx@phenomenex.com

The Netherlands
+31 (0)30-2418700

: +31 (0)30-2383749

nlinfo@phenomenex.com

New Zealand

+64 (0)9-4780951

+64 (0)9-4780952
nzinfo@phenomenex.com

Norway

: +47 810 02 005
: +45 4810 6265

nordicinfo@phenomenex.com

Puerto Rico

: +1 (800) 541-HPLC
- +1(310) 328-7768

info@phenomenex.com

Sweden

: +46 (0)8 611 6950
- +45 4810 6265

nordicinfo@phenomenex.com

United Kingdom
+44 (0)1625-501367

1 +44 (0)1625-501796

ukinfo@phenomenex.com

USA

: +1 (310) 212-0555

+1(310) 328-7768
info@phenomenex.com

All other countries
Corporate Office USA [@]
+1(310) 212-0555

- +1(310) 328-7768

info@phenomenex.com

Phenomenex products are available worldwide. For the distributor in your country,

contact Phenomenex USA, International Department at international@phenomenex.com

Page 4 of 4

*)phenomenex’

... breaking with tradition™

Terms and Conditions

Subject to Phenomenex Standard Terms and Conditions which may be viewed at
www.phenomenex.com/TermsAndConditions.

Trademarks

Synergi, MidBore, MercuryMS, Novum, and SecurityGuard are trademarks of Phenomenex. API
5000 is a trademark of AB SCIEX Pte. Ltd. AB SCIEX is being used under license

Novum is patent pending.

SecurityGuard is patented by Phenomenex. U.S. Patent No. 6,162,362.
CAUTION: this patent only applies to the analytical-sized guard cartridge holder, and does not
apply to SemiPrep, PREP or ULTRA holders, or to any cartridges.

© 2015 Phenomenex, Inc. All rights reserved.
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