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INTRODUCTION
Chamomile plants are known for their medical pro-
perties, featuring anti-inflammatory, analgesic and 
sedative effects. These result from the various phe-
nolic compounds found in the flowers. One of those 
compounds is matricin, which is converted to chama-
zulene during the distillation process1, 2. Chamazule-
ne gives the chamomile oil, also known as “chamo-
mile blue”, its characteristic blue colour. It was shown 
that chamazulene alone has anti-inflammatory and 

antioxidant activity3. Different HPLC methods are 
established to analyze chamomile samples from dif-
ferent sources. Various extraction and distillation 
processes are described. But so far, no published 
preparative HPLC method for purification of cha-
mazulene is available2. The present application uses 
preparative HPLC to purify pure chamazulene from 
commercially available “chamomile blue” oil. 

SUMMARY
Extraction of natural components from plants that are used for medical treatments is 
widely applied. Often the extraction process results in an oil, such as the chamomile 
blue oil with many different compounds. Usually only some of these components are 
responsible for the medical properties of the whole extract. In chamomile oil, chama-
zulene is one of these medical active compounds. Here, the preparative purification 
of chamazulene by HPLC from chamomile blue oil is described.
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RESULTS
The chamomile blue oil was diluted in methanol and 
water (90:10; v/v). The insoluble components were 
removed by filtration. The comparison of the oil samp-
le and the chamazulene standard chromatograms 
revealed the chamazulene peak at a retention time of 
7.6 min (Fig. 1). The spectra from 190 to 400 nm of 
the chamomile oil sample and the standard proved 
that the identified peak at 7.6 min is chamazulene 
(Fig. 2). The profiles of both spectra are nearly identi-
cal. The applied analytical method showed a baseline 
separation of the chamazulene peak from the nearest 
earlier and later eluting peaks (Fig. 1). Therefore, the 
method was directly transferred to a semi-preparati-
ve scale. A column with the same length but larger 
inner diameter (4.6 to 20 mm ID), larger particles (5 to 
10 qm) and an increased flow rate of 25 mL/min was 
used. Different sample volumes were injected. The 
results revealed that 1 mL sample load lead to a good 
separation of the chamazulene from other compo-
nents in the sample (Fig. 3). For the final purification 
2 mL of sample were injected and the chamazulene 

peak was collected using a fractionation valve (Fig. 
4). The fraction was analysed with the analytical 
method and compared to the chamazulene standard. 
The result showed that the fractionation was success-
ful as only the peak of chamazulene was detected 
(Fig. 5). Quantification of chamazulene in the fracti-
on of the 2 mL injection revealed a 100 % recovery of 
the chamazulene from the sample. The dilution was 
approximately 1:10 (Tab. 1). As the purification was 
successful in the semi–preparative scale, the method 
was further scaled–up to a column with 50 mm ID. The 
column length was shortened from 250 to 150 mm to 
reduce solvent consumption and fasten the method. 
The method was adapted, increasing the flow rate to 
150 mL/min and the injection volume to 10 mL (Fig. 
6). Analysis of the fraction and comparison with the 
chamazulene standard revealed that the fraction con-
tained chamazulene without any other detectable 
impurities (Fig. 7). The recovery of chamazulene was 
82 % in the fraction of the 10 mL injection (Tab. 1).
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Fig. 1  Overlay chromatograms of chamazulene standard (red) and chamo-

mile blue oil sample (blue). x – chamazulene peak; standard: 0.75 mg/mL, 

1 µL injection; sample: 1:10 dilution, 1 µL injection; 1.3 mL/min.

Fig. 2  Spectrum chamazulene standard (red) and chamomile oil sample 

(blue) at 7.6 min. 
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RESULTS

Fig. 3  Overload study. Chromatograms of different injection volumes on 

 semi-preparative column: red 200 µL, blue 500 µL, green 1000 µL. x – chama-

zulene peak; chamomile oil 1:10 dilution; C18 20 x 250 mm, 10 µm, 25 mL/min.

Fig. 4  Chromatogram chamazulene purification. Collected fracti-

on highlighted in grey. 2 mL injection volume; x – chamazulene peak; 

C18 20 x 250 mm; 10 µm; 25 mL/min.

Fig. 5  Overlay fraction from Fig. 4 in blue and chamazulene standard 

(0.75 mg/mL) in red on analytical column.

Fig. 6  Chromatogram chamazulene purification. Collected fraction 

highlighted in grey. 10 mL injection volume; x – chamazulene peak; 

C18 50 x 150 mm; 10 µm; 150 mL/min. 

Fig. 7  Overlay fraction from Fig. 6 and chamazulene standard 

(0.75 mg/mL) on analytical column. 

Tab. 1  Quantification of chamazulene concentration in the fractions of 

2 and 10 mL injection from purification

2 mL injection 10 mL injection

Chamazulene concentration sample 
[mg/mL] 

1,240 1,048

Total amount chamazulene injected 
[mg]

2,48 10,48

Chamazulene concentration fraction 
[mg/mL]

0,133 0,101

Fraction volume 
 [mL]

19 85

Total amount chamazulene in fraction 
[mg/mL]

2,526 8,619

Recovery [%] 101,80 82,20
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CONCLUSION
A preparative reverse phase method was developed for the purification of chamazulene from chamomile 
blue oil sample. The chamazulene was purified in high purity (approximatly 100 %) and with high recovery 
(> 100 %) in semi-preparative scale (20 mm ID column). The high recovery can be explained by error pro-
pagation during the measurements. The chamazulene was identified in the sample and fraction by compa-
ring retention time and spectra with the chamazulene standard. To increase the throughput, the method was 
adapted to a 50 mm ID column with the same particle size as the semi–preparative column. The pump was 
easily upgraded to higher flow rates by replacing the 100 mL pump head with a 250 mL pump head. From the 
10 mL injected sample 82 % chamazulene were recovered by fractionation. The recovery could be increased by 
enlarging the fraction window, but could lead to impurities in the fraction. After the development of a reverse 
phase method for preparative HPLC purification of chamazulene from chamomile blue oil, an alternative nor-
mal phase HPLC method could be interesting. Normal phase separations are often used in industrial scale due 
to better solubility for some samples and easier evaporation of the used solvents. 

SAMPLE PREPARATIONS
The chamazulene standard (Sigma Aldrich) was dissol-
ved in methanol to desired concentrations for calibra-
tion curve and filtered (0.45 µm). A 5-point calibration 
curve was calculated with following concentrations 
in triplicates: 0.015, 0.150, 0.375, 0.750 and 1.500 
mg/mL chamazulene. Blue chamomile essential oil 

“Kamillen Öl Blau” was purchased by manufacturer/
distributor ASAV Apoth.Serv.Arzneim.Vetr.GmbH; 
PZN 06984428; 2 mL. The oil was diluted in a ratio of 
1:10 with methanol and water (90:10; v/v). The insolub-
le fraction was removed by filtration through a 0.45 
µm filter.
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MATERIALS AND METHODS

Column temperature 25 °C

Injection volume 5 µL

Injection mode Partial loop

Detection UV 245 nm / 285 nm / 3D 190 – 400 nm

Data rate 20 Hz 

Eluent A H2Odd

Eluent B Acetonitrile

Flow rate 1.3 mL/min

Pump program Time (min) %A %B

0.00 10 90

10.00 10 90

10.02 0 100

16.00 0 100

16.02 10 90

22.00 10 90

Tab. 2  Configuration analytical system

Instrument Description Article No.

Pump AZURA P 6.1L LPG 10 mL/min, sst APH34EA

Autosampler AZURA AS 6.1L, 700 bar AAA00AA

Detector AZURA DAD2.1L ADC01

Flow cell Light guide 10mm / 2 µL / 50 bar AMC19XA

Thermostat AZURA CT2.1 A05852

Column Eurospher II 100-5 C18, 250 x 4.6 
mm ID

25VE181E2J

Software ClarityChrom 8.1 – workstation, 
autosampler control included

A1670

Software ClarityChrom 8.1 - PDA extension A1676

Tab. 3  Analytical method - pump parameters 

Tab. 4  Analytical method - method parameters  

https://store.knauer.net/shop/aph34ea-azura-r-p-6-1l-pump-lpg-stainless-steel-10-ml-min-63170
https://store.knauer.net/shop/aaa10aa-azura-r-as-6-1l-analytical-autosampler-up-to-1240-bar-without-cool-heat-option-62886
https://store.knauer.net/shop/adc01-azura-r-dad-2-1l-diode-array-detector-62921
https://store.knauer.net/shop/amc19xa-uv-flow-cell-cartridge-lightguide-analytical-10-mm-2-ml-sst-1-16-50-bar-up-to-5-ml-min-63033
https://store.knauer.net/shop/a05853-eluent-preheater-cartridge-for-azura-r-ct-2-1-id-0-18-mm-ca-8-ml-86417
https://store.knauer.net/shop/25ve181e2j-eurospher-ii-100-5-c18-column-250-x-4-6-mm-with-integrated-precolumn-46767#attribute_values=,,,,,,,,,,,,,,,,,
https://store.knauer.net/shop/a1670-claritychrom-9-1-0-station-single-instrument-license-one-time-base-49392
https://store.knauer.net/shop/a1676-claritychrom-9-1-0-pda-license-for-pda-data-processing-49430
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MATERIALS AND METHODS

Eluent A 90:10 Acetonitrile:H2Odd (v/v)

Eluent B 100 % Acetonitrile

ID 20 mm column ID 50 mm column

Flow rate 25 mL/min 150 mL/min

Pump program Time 
(min)

%A %B Time 
(min)

%A %B

0.00 100 0 0.00 100 0

8.00 100 0 5.45 100 0

8.02 0 100 5.47 0 100

14.00 0 100 11.45 0 100

14.02 100 0 11.47 100 0

18.00 100 0 18.00 100 0

Tab. 6  Preparative methods - pump parameters   

Instrument Description Article No.

Pump AZURA P 2.1L, 100 mL/min sst APE20KA

Ternary LGP module AZURA LPG ternary module for 
Pump P 2.1L

AZZ00AB

Pump head Pump head 250 mL/min, sst A4021-1

Detector UVD 2.1L ADA01XA

Assistant Left: 6 Mpos,1/8””, sst
Middle: 6Port2Pos,1/16”, sst
Right: P4.1S, 50 mL, sst

AYEKEABR

Flow cell 3 µL; 1/16” A4069

Column Eurospher II 100-10 C18, 250 x 20 
mm ID

25PE181E2N

Column Eurospher II 100-10 C18, 150 x 50 
mm ID

15OE181E2N

Software PurityChrom®Basic A2650

Tab. 5  Configuration preparative system

Tab. 7  Preparative methods - method parameters 

ID 20 mm column ID 50 mm column

Column temperature ambient ambient

Injection volume 1 mL, 2 mL 10 mL

Injection mode Injection loop Injection loop

Detection UV 245 nm UV 245 nm

Data rate 2 Hz 2 Hz

https://store.knauer.net/shop/ape20ka-azura-r-p-2-1l-pump-stainless-steel-100-ml-min-63108#attribute_values=,,
https://store.knauer.net/shop/azz00ab-lpg-module-for-pump-p-2-1l-ternary-stainless-steel-up-to-220-ml-min-63854
https://store.knauer.net/shop/category/modules-dosing-pumps-60
https://store.knauer.net/shop/ada01xa-azura-r-uvd-2-1l-uv-vis-detector-62910
https://store.knauer.net/shop/ayasm-azura-r-asm-2-2l-assistant-basic-device-for-three-modules-63563?search=Assistant&order=name+asc
https://store.knauer.net/shop/a4069-uv-flow-cell-preparative-0-5-mm-3-ml-sst-1-16-200-bar-up-to-250-ml-min-50061
https://store.knauer.net/shop/25ee181e2j-eurospher-ii-100-5-c18-column-250-x-4-6-mm-46476#attribute_values=,,,,,,,,,,,,,,,,,
https://store.knauer.net/shop/15ee181e2j-eurospher-ii-100-5-c18-column-150-x-4-6-mm-45946
https://store.knauer.net/shop/category/software-puritychrom-r-95

