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ABSTRACT

Obijective: The aim of this study is to compare Matricaria chamomilla samples collected from nature and supplied from pharmacies and
herbalists by performing quality control analyses and investigate the antimicrobial activities of them.

Methods: These samples were examined according to Matricariae flos monograph analysis in European Pharmacopoeia. Macroscopic and
microscopic examination, loss on drying and total ash experiment were performed. Essential oil was obtained from the drugs and analyzed
by thin layer chromatography. Additionally, agueous and ethanolic extracts of all samples were compared by thin layer chromatography.
Antimicrobial activity was determined by microdilution method in agueous and ethanolic extracts.

Results: According to the pharmacopoeia analysis; in macroscopic and microscopic examinations, all samples except 2 herbalist samples were
found to suitable for the pharmacopoeia standards. In loss on drying, none of the samples were found to suitable for the standards except 2
herbalist samples. In total ash, all samples were suitable for the standards. While the essential oil of M. chamomilla samples collected from
nature was yellow-orange colored, we obtained the blue essential oil containing chamazulene from pharmacy samples and 3 of herbalist
samples. The highest activity in antimicrobial activity assay was observed in ethanol extracts against Staphylococcus aureus, Staphylococcus
epidermidis and Candida tropicalis strains.

Conclusion: Examples of true M. chamomilla were found among herbalist samples, contrary to the previous studies. Pharmacy samples were
qualified but limited in terms of variety. Essential oil analyses pointed out the importance of geographical location among natural samples.

Antimicrobial activity tests did not provide significant results.

-
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1. INTRODUCTION

Matricaria chamomilla L. is a member of the Asteraceae family
and known by names such as “Mayis papatyasi, Tibbi papatya,
Adi papatya, Babung, Akbubag, Papatya and Papagya” in
Turkey (1,2). The name of the plant is a combination of the
words "chamos" meaning place in Greek and "malos" meaning
apple, as it grows on the ground and the scent of its fresh
flowers reminds of the smell of apples (3). M. chamomilla
grows naturally in Southern and Eastern Europe, Western
Asia, North America and Australia. Chamomile is abundant in
roadsides and in empty fields in Turkey (1,4).

Matricariae flos are shade-dried capitulums of M. chamomilla.
According to studies on the chemical composition of M.
chamomilla, the plant contains mainly flavonoids (apigenin,
luteolin, chrysoeriol, apigenin-7-O-glucoside, apigenin
glucoside acetate, luteolin-7-O-glucoside, rutin, hyperoside,

isorhamnetin, patuletin, jaceidinem), phenolic compounds,
essential oil (chamazulene, (-)-a-bisabolol, bisabolol oxide
A, bisabolol oxide B, bisabolone oxide A, (E)-B-farnesene,
(E) — and (2)-spiroethers, spathulenol), hydroxy coumarins
(umbelliferone, herniarin) and sesquiterpene lactones
(matricin, matricarin and desacetylmetricarin). Plant also
contains mucilage, polysaccharides, amino acids, fatty
acids, triterpene hydrocarbons, tannin and choline (3-6).
Chamazulene, which is formed by the hydrolysis of matricin
during distillation, gives the essential oil a blue color (5,6).
It has been observed that some Anatolian-origin chamomile
don’t contain chamazulene in their essential oils. The
essential oils of Turkey-origin drugs are rich in bisabolon

oxide and bisabolol oxide (1).
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The plant is commonly used internally as a diuretic, an
appetite-stimulant, a carminative and a cholagogue in public.
Externally, it is used for the treatment of throat inflammation,
hemorrhoids, abscess and acne (1). M. chamomilla has anti-
inflammatory, antispasmodic, antimicrobial, antiviral and mild
sedative effects. In the German Commission E monographs,
it is approved for use in fevers and colds, cough, bronchitis,
tendency to infection, inflammation of the skin, inflammation
of the mouth and pharynx, wounds and burns (5,6).

There are many biological activity studies on M. chamomilla.
Among these studies, antimicrobial, antioxidant and anti-
inflammatory activity studies are the most common (7-10). In
addition, studieson wound healing, anxiolytic, antispasmodic,
anticancer, analgesic, antiallergic, antihyperglycemic and
antiparasitic effectsare alsoincluded in the literature. Further,
the effects on stomach, mucosa and memory are studied (11-
19). Recent antimicrobial activity studies on M. chamomilla
mainly performed with its’ extracts which obtained by using
various solvents and extraction techniques or essential
oil of the plant. Staphylococcus aureus, Escherichia coli,
Pseudomonas aeruginosa, Bacillus subtilis, Bacillus cereus
and Salmonella typhi bacterial strains and Candida albicans,
Aspergillus flavus and Aspergillus niger fungal strains were
the most common strains in these studies (7,8,20-31).

Today, there are many plants are considered as chamomile
by mistake, because of their similarity to chamomile. These
plantsinclude Anthemis, Bellis, Tanacetum, Tripleurospermum
and Chrysanthemum species (32). Accidental use of some
of these species, instead of Matricaria, may cause serious
problems for human health.

Medicinal plants are generally obtained from herbalists,
markets, online stores and chain stores, rarely collected from
nature and supplied from pharmacies. Usually, complete form
of the plants can be collected from nature or supplied from
pharmacies and herbalists. To understand the differences
among these three resources, in this study, quality control
analyses were performed on chamomile samples obtained
from 5 herbalists in Istanbul, 2 Matricariae flos obtained from
pharmacies and M. chamomilla capitulum samples collected
from 3 different regions in Istanbul, based on the monograph
of Matricariae flos in the European Pharmacopoeia (EP) (33).
Since it is a widely used drug in phytotherapy, the investigation
of the antimicrobial activities of ethanolic and aqueous
extracts of all samples was also included in this study.

2. METHODS

2.1. Materials

Diethyl ether, ethanol, chloroform, methanol, n-hexane,
toluene, sulfuric acid were obtained from Merck (Darmstadt,
Germany). Benzene and ethyl acetate were from Riedel-de-
Haén (Seelze, Germany). Vanillin, acetaldehyde and Roswell
Park Memorial Institute (RPMI) medium were from Sigma-
Aldrich (Steinheim, Germany). Mueller-Hinton broth were
obtained from Difco (Detroid, Michigan, USA).

2.2. Plant Materials

Samples sold as "medicinal chamomile" were purchased
from 5 different herbalists randomly selected in Istanbul.
M. chamomilla drugs were obtained from 2 different
companies whose products are only sold in pharmacies.
Also, M. chamomilla samples were collected from Catalca
and 2 different regions in Cekmekdy in Istanbul (Turkey) in
May 2018. The collected plant samples were determined by
Emine Akalin Urusak (Istanbul University Faculty of Pharmacy
Department of Pharmaceutical Botany). Voucher specimens
were deposited in the Herbarium of the Istanbul University
Faculty of Pharmacy (ISTE: 115521, 115522, 115654). The
flowering parts of the collected plants were dried in the
shade. The drug samples used in this study were coded as
MD1, MD2, MD3 for the samples collected from nature, ME1
and ME2 for pharmacy samples and MA1, MA2, MA3, MA4
and MAGS for herbalist samples.

2.3. Macroscopic Analysis

Morphological characteristics of flower specimens were
examined using a Leica S8APO stereomicroscope (Leica, Wetzlar,
Germany). Capitulum, involucre, receptacle, ray and disc florets
parts were analyzed according to pharmacopoeia standards.
The capitulum sizes of the samples were measured with a ruler.

2.4. Microscopic Analysis

The preparations prepared using chloral hydrate reagent
from powdered drug samples were determined under
microscope (Olympus CX21FS1, Olympus Corporation, Tokyo,
Japan) using 10x and 40x lenses. Characteristic elements
for Matricariae flos such as pollen grains, stigma, glandular
trichomes were examined (33,34).

2.5. Loss on Drying

Glass weighing bottles were kept in the drying oven and then
cooled in a desiccator to constant weight. 1 g of each sample
was weighed in tared bottles and dried in the drying oven at
105 °C for 2 hours. Then bottles were cooled in a desiccator,
reweighed and the percentage of weight loss was calculated.

2.6. Total Ash

The crucibles were heated for 30 minutes and then cooled in
a desiccator to constant weight. 1 g drug from each sample
was weighed in the tared crucibles. After drying at 105 °C
for one hour, it was burned in an ashing furnace (Protherm
PCA442T, Protherm Furnaces, Ankara, Turkey) at 600 °C. Then
the crucibles were cooled in a desiccator, weighed and the
percentage of total ash was calculated.

2.7. Isolation of Essential Oil

Essential oil was isolated using clevenger apparatus according
to the distillation method in the EP. 50 grams of chamomile
drug was put into a 1000 mL balloon. 500 mL of distilled water
was added on it. After 3 hours of distillation, the volume of

Clin Exp Health Sci 2021; 11: 801-808

DOI: 10.33808/clinexphealthsci.940847



Pharmacopoeia Researches on Matricaria chamomilla L.

| Original Article |

essential oil was measured. The isolated essential oil was
stored at +4 °C until it was used.

2.8. Preparation of the Extracts

5% ethanolic and aqueous extracts of all M. chamomilla
samples were prepared by 3 different methods. For the 1st
method (P); 20 g drug was extracted using ethanol (400 mL)
in percolator for 24 hours. In the 2nd one (E5); 5 g drug was
macerated using ethanol (100 mL) for 24 hours and shaked in
a magnetic stirrer (Dragon Lab MS-H-S, DLAB, Beijing, China)
for 4 hours. After extraction, both samples were filtered.
Then the ethanol was evaporated under reduced pressure
at 45 °C using rotary evaporator (Buchi R-210, Flawil,
Switzerland). For the 3rd method (S); 5 g drug was macerated
using distilled water (100 mL) for 24 hours and shaked in a
magnetic stirrer for 4 hours. The extract was filtered and
lyophilized (Labconco Free Zone 4.5, Labconco, Kansas City,
MO, USA). The crude extracts were used in TLC analysis and
antimicrobial activity assays.

2.9. Thin Layer Chromatography (TLC) of Extracts and
Essential Oils

TLC analyses of essential oils and extracts were performed
according to the “Matricariae flos” monograph in the EP. In
addition, 2 different mobile phase systems which used for
the TLC analysis of M. chamomilla in the literature were also
included in this study (35). Essential oils were dissolved in
hexane. 20 mg of each extracts were dissolved in methanol (2
mL). Silica gel TLC plate (Silicagel 60F254, Merck, Darmstadt,
Germany) was used as the stationary phase. Ethyl acetate-
toluene (5:95), chloroform-toluene (75:25) and chloroform-
toluene-ethyl acetate (65:30:5) solvent mixtures were used as
mobile phase. Anisaldehyde-sulfuric acid reagent was used for
ethyl acetate-toluene (5:95) mobile phase system, and vanillin-
sulfuric acid reagent was used for chloroform-toluene (75:25)
and chloroform-toluene-ethyl acetate (65:30:5) mobile phase
systems. After the reagents were sprayed, the plates were
heated at 105 °C for 10 minutes. They were examined under
daylight and UV light (254-366 nm).

2.10. Antimicrobial Activity

The antimicrobial activities of all of the aqueous and ethanol
extracts of Matricariae flos samples were examined by the
Department of Pharmaceutical Microbiology, Faculty of
Pharmacy, Istanbul University. The microorganisms used
in this study were; Staphylococcus aureus ATCC 6538,
Staphylococcus epidermidis ATCC 12228, Escherichia coli
ATCC 25922, Enterococcus faecalis ATCC 29212, Klebsiella
pneumoniae ATCC 4352, Pseudomonas aeruginosa ATCC
27853, Proteus mirabilis ATCC 14153, Candida tropicalis ATCC
750, Candida parapsilosis ATCC 22019 and Candida albicans
ATCC 1023. Minimum Inhibitory Concentration (MIC) values
were determined by microdilution method according to
the Clinical Laboratory Standards Institute (CLSI) guidelines
(36,37).

A 5x10° colony forming unit (cfu)/mL bacterial inoculum was
sampled from 4-6 hours culture in Mueller-Hinton broth
medium. A 2.5x10? cfu/mL inoculum of Candida species was
sampled from 24 hours culture in RPMI-1640 medium which
buffered with 3-(N-morpholino) propanesulfonic acid (MOPS).

The microplates were incubated for 18-24 hours at 35 °C for
bacteria and for 46-50 hours at 35 °C for Candida species.
The lowest concentration of substance that prevents visible
growth was determined as the MIC value. Cefuroxime,
Ceftazidime, Amikacin, Clotrimazole and Amphotericin B
were used as reference antimicrobial agents.

3. RESULTS

3.1. Macroscobic Analysis

Disc florets of all plants were yellow, ray florets were white.
Expect MA4 and MAS, all of the involucral bracts had
brownish-grey scarious margins. For MA4 and MAS bracts had
white and none-scarious margins. Expect MA4 and MAG, all
of the receptacles were elongated-conical or hemispherical
(for young capitula). MA4 and MAS5 had generally flat or
slightly curved receptacles. The receptacle of 2 herbalist
samples (MA4 and MAS5) was hollow, with paleae. Capitulum
size, number of ray and disc florets, other specifications of
involucre and receptacle are demonstrated in the Table 1.

Table 1. Morphological properties of samples.

Capitulum Incolucral Involucral Ray Disc
Samples : Receptacle
sizes bracts bracts florets florets
Without
Several
MD1 0,4-0,5 cm Ovate 1-2 rows paleae, 15-18
dozen
hollow
Without
Ovate- Several
MD2 0,4-0,6 cm 2-3 rows paleae, 12-15
lanceolate dozen
hollow
Without
Ovate- Several
MD3 | 0,4-0,5cm 2-3 rows paleae, 12-15
lanceolate dozen
hollow
Without
Several
ME1 0,4-0,6 cm Ovate 2-3 rows paleae, 18-21
dozen
hollow
Without
Ovate- Several
ME2 |0,4-0,75cm 1-2 rows paleae, 18-21
lanceolate dozen
hollow
Without
Several
MA1 0,5-0,7 cm Ovate 1-2 rows paleae, 18-20
dozen
hollow
Without
Ovate- Several
MA2 0,5-0,8 cm 1-2 rows paleae, 16-18
lanceolate dozen
hollow
Without Were
Ovate- Several
MA3  0,45-0,7 cm 1-2 rows paleae, not
lanceolate 5 dozen
hollow intact
With paleae, Several
MA4 0,7-1,2cm Ovate 1-2 rows 14-17
full dozen
With paleae, Several
MA5  07-09cm  Ovate  1-2rows P 16-18
full dozen

MD1, MD2, MD3: the samples collected from nature; ME1, ME2: pharmacy
samples; MA1, MA2, MA3, MA4, MA5: herbalist samples.
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3.2. Microscobic Analysis

Druse crystals in the inner tissues of the ovaries and the
anther lobes, glandular trichomes, stigma, pollen grains
with 3 pores, inner and outer epidermis of the corolla of
the ray florets and corolla of the disc florets were seen in
all samples. Covering trichomes and papillae were detected
in MA4 and MAS5 samples on the contrary of the other
samples (Figure 1).

Figure 1. Microscope images of the samples (a) pollen in MAS5; (b)
stigma in ME1; (c) glandular trichomes in MA3; (d) inner epidermis
of the corolla of the ray florets in ME2; (e) outer epidermis of the
corolla of the ray florets MA4; (f) corolla of the disc florets MD3;
(g) anther in MD2; (h) druse in ME2; (i) papillae in MA4; (j) covering
trichome in MAA4.

3.3. Loss on Drying and Total Ash

In the "Matricariae flos" monograph, weight loss after
drying is specified as max 12% and the total amount of ash
is specified as max 13%. It was determined that the total
ash amount of all samples remained below standard value.
However, it was observed that the moisture content of all
samples except for MA4 and MAS were above 12% (Table 2).

Table 2. Results of analyses of loss on drying and total ash.

Samples Loss on Drying (%) Total Ash (%)
MD1 13,0112 8,7123
MD2 15,5977 9,0199
MD3 14,4521 10,642
ME1 14,2476 10,1841
ME2 15,3156 9,6448
MA1 14,4579 9,5455
MA2 14,9551 9,1168
MA3 14,2757 12,0265
MA4 11,4349 10,9044
MA5 11,0601 12,1064

3.4. Essential Oil Isolation

Essential oil was obtained from the samples which identified as M.
chamomilla after our analyses. While the distillation of pharmacy
and herbalist samples of M. chamomilla resulted with blue
essential oil, the distillation of samples collected from nature of M.
chamomilla resulted with yellow-orange essential oil. According
to the pharmacopoeia, a dry drug should contain at least 4 mL/kg
of blue essential oil. The volume of essential oil was determined as
0.6-0.8% mL in the samples collected from nature, 0.4-0.5% mLin
pharmacy samples and 0.4-0.6% mL in herbalist samples.

3.5. Thin Layer Chromatography (TLC)

As a result of the TLC analysis of essential oils according
to the pharmacopoeia method, it was observed that the
essential oils of samples collected from nature did not
contain chamazulene. Bornyl acetate and (-)-a-bisabolol
zones specified in the pharmacopoeia were detected in all
essential oil samples (Figure 2).

B2

it

DU1 DU2 DUS EUT EU2 AU1 AU2 AU3

DUT DU2 DU3 EU1 EUZ AU1 AU2 AU3

Figure 2. TLC chromatogram-1 visualized (a) under white light; (b) at
254 nm; (c) at 366 nm. Mobile phase: ethyl acetate-toluene (5:95);
derivatization: Anisaldehyde-sulfuric acid reagent. DU1, DU2, DU3:
essential oils of the samples collected from nature; EU1, EU2:
essential oils of pharmacy samples; AU1, AU2, AU3: essential oils of
herbalist samples.

As a result of TLC analysis using chloroform-toluene (75:25)
and chloroform-toluene-ethyl acetate (65:30:5) mobile
phase systems, the retention factor (Rf) values of cis-en-
in-dicycloether and chamazulene were accordant with the
literature (35). Rf values are given in the Table 3. Chamazulene
zone was not detected in the chromatograms of samples
collected from nature. Selected TLC chromatograms are
presented in Figures 3-7.

Table 3. Rf values of essential oil samples.

Chloroform-toluene-ethyl
acetate (65:30:5) mobile
phase system

Chloroform-toluene (75:25)

mobile phase system

Rfl Rf2 Rfl Rf2
DUl = 0,58125 = 0,6125
DU2 - 0,5875 - 0,6
DU3 = 0,6 = 0,60625
EU1 0,74375 0,59375 0,725 0,5875
EU2 0,74375 0,6 0,7375 0,6
AU1 0,75 0,6 0,7375 0,60625
AU2 0,74375 0,6 0,7375 0,6
AU3 0,75 0,6 0,7375 0,60625

MD1, MD2, MD3: the samples collected from nature; ME1, ME2: pharmacy
samples; MA1, MA2, MA3, MA4, MA5: herbalist samples.

DU1, DU2, DU3: essential oils of the samples collected from nature; EU1, EU2:
essential oils of pharmacy samples; AU1, AU2, AU3: essential oils of herbalist
samples.
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DU1 DU2 DU3 EU1 EU2 AU1 AUZ AU3

Figure 3. TLC chromatogram-2 visualized (a) under white light;
(b) at 254 nm; (c) at 366 nm. Mobile phase: chloroform-toluene
(75:25); derivatization: Vanillin-sulfuric acid reagent. DU1, DU2,
DU3: essential oils of the samples collected from nature; EU1, EU2:
essential oils of pharmacy samples; AU1, AU2, AU3: essential oils of

herbalist samples.

DU1 DU2 DU3 EUT EU2 AUT AU2 AUZ DU1 DU2 DU3 EU1 EU2 AUT AU2 AU3

DU1 DU2 DU3 EU1 EU2 AU1 AUZ AU3

Figure 4. TLC chromatogram-3 visualized (a) under white light; (b)
at 254 nm; (c) at 366 nm. Mobile phase: chloroform-toluene-ethyl
acetate (65:30:5); derivatization: Vanillin-sulfuric acid reagent. DU1,
DU2, DU3: essential oils of the samples collected from nature; EU1,
EU2: essential oils of pharmacy samples; AU1, AU2, AU3: essential

oils of herbalist samples.

02 DK2 DS2 DU2 EP2 EK2 ES2 EUZ AP AKI AST AUT

Figure 5. TLC chromatogram-4 visualized (a) under white light; (b) at
254 nm; (c) at 366 nm. Mobile phase: ethyl acetate-toluene (5:95);
derivatization: Anisaldehyde-sulfuric acid reagent.

From MD2 sample (collected from nature): (DP2) Ethanol extract
prepared by the 1st extraction method; (DK2) Ethanol extract
prepared by the 2nd extraction method; (DS2) aqueous extract;
(DU2) essential oil. From ME2 pharmacy sample: (EP2) Ethanol
extract prepared by the 1st extraction method; (EK2) Ethanol extract
prepared by the 2nd extraction method; (ES2) aqueous extract;
(EU2) essential oil. From MA1 herbalist sample: (AP1) Ethanol
extract prepared by the 1st extraction method; (AK1) Ethanol
extract prepared by the 2nd extraction method; (AS1) aqueous

extract; (AU1) essential oil.

DP2 DK2 DS2 DU2 EP2 EK2 ES2 EU2 AP1 AKI AS1 AUT

Figure 6. TLC chromatogram-5 visualized (a) under white light; (b)
at 254 nm; (c) at 366 nm. Mobile phase: chloroform-toluene (75:25);
derivatization: Vanillin-sulfuric acid reagent.

From MD2 sample (collected from nature): (DP2) Ethanol extract
prepared by the 1st extraction method; (DK2) Ethanol extract prepared
by the 2nd extraction method; (DS2) aqueous extract; (DU2) essential
oil. From ME2 pharmacy sample: (EP2) Ethanol extract prepared by
the 1st extraction method; (EK2) Ethanol extract prepared by the
2nd extraction method; (ES2) aqueous extract; (EU2) essential oil.
From MAL1 herbalist sample: (AP1) Ethanol extract prepared by the
1st extraction method; (AK1) Ethanol extract prepared by the 2nd
extraction method; (AS1) aqueous extract; (AU1) essential oil.

Figure 7. TLC chromatogram-6 visualized (a) under white light; (b)
at 254 nm; (c) at 366 nm. Mobile phase: chloroform-toluene-ethyl!
acetate (65:30:5); derivatization: Vanillin-sulfuric acid reagent.

From MD2 sample (collected from nature): (DP2) Ethanol extract
prepared by the 1st extraction method; (DK2) Ethanol extract prepared
by the 2nd extraction method; (DS2) aqueous extract; (DU2) essential
oil. From ME2 pharmacy sample: (EP2) Ethanol extract prepared by
the 1st extraction method; (EK2) Ethanol extract prepared by the
2nd extraction method; (ES2) aqueous extract; (EU2) essential oil.
From MAL1 herbalist sample: (AP1) Ethanol extract prepared by the
1st extraction method; (AK1) Ethanol extract prepared by the 2nd
extraction method; (AS1) aqueous extract; (AU1) essential oil.

3.6. Antimicrobial Activity

According to the results of the antimicrobial activity tests, all
extracts showed antibacterial activity against S. aureus strain
and the highest activity was detected in MA1, extract with
a MIC value of 312.5 pyg/mL. The highest activity against S.
epidermidis strain was detected in MD2_, ME1, and ME1_
extracts with a MIC value of 625 pg/mL. Against E. faecalis
strain, it was detected in ME1_ and MA3__ extracts with a MIC
value of 625 pg/mL. Only the aqueous extracts of the MD1
and MD3 samples showed antibacterial activity against E. coli
strain with a MIC value of 1250 ug/mL. In our study, it was
determined that none of the extracts showed antibacterial
activity against P. aeruginosa, K. pneumoniae and P. mirabilis
strains. Antifungal activity against fungal strains was observed
only in extracts prepared from herbalist samples. As a result of
the antimicrobial activity assay, it was found that the highest
antimicrobial activity was in the ethanol extracts prepared
with a magnetic stirrer after maceration with ethanol (Table 4).
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Table 4. Antimicrobial activity results of samples.

E. faecalis ATCC  C. albicans ATCC

C. parapsilosis  C. tropicalis ATCC

S. aureus ATCC S. epidermidis E. coli ATCC

29213 ATCC 12228 25922
MD1, 1250 1250 -
MD1,, 625 1250 -

MD1s 1250 - 1250
MD2, 1250 1250 -
MDZES 1250 625 -
MD2, 1250 - -
MD3, 1250 1250 -
MD3, 625 1250 -

MD3s 1250 - 1250
ME1, 1250 625 -
ME1Es 1250 625 -
ME1S 1250 - -
MEZP 1250 1250 -
ME2E5 1250 1250 -
MEZS 1250 - -
MA1, 312,5 1250 -
MAL_ 625 1250 -
MAL, 1250 - -
MA2P 1250 1250 -
MA2,, 1250 1250 -
MAZS 1250 - -
MA3P 1250 1250 =
MA3, 1250 1250 -
MA3, 1250 - -

Cefuroxime 1,2 9,8 4,9

Amikacin - - -
Clotrimazole - - -
Amphotericin B - - -

29212 10231 ATCC 22019 750

1250 - - -
1250 - - -
1250 - - -
625 - - -
1250 - - -
1250 - - -

- - 312,5 312,5

- - - 312,5

- - - 312,5
1250 - - -
625 - - 312,5

- 625 - -
128 - - -

- 4,9 - }

- - 0,5 1

MD1, MD2, MD3: the samples collected from nature; ME1, ME2: pharmacy samples; MA1, MA2, MA3, MA4, MA5: herbalist samples. P: ethanolic extract
prepared with the 1st extraction method, E5: ethanolic extract prepared with the 2nd extraction method, S: aqueous extract
(Since antimicrobial activity was not detected against P. aeruginosa, K. pneumoniae and P. mirabilis strains, these strains were not included in the table.)

4. DISCUSSION

In this study, quality control analyses were performed on
a total of 10 samples, including 3 M. chamomilla samples
collected from nature, 2 Matricariae flos drugs obtained
from the pharmacy and 5 chamomile samples taken from the
herbalist, according to the EP.

As a result of macroscopic and microscopic examinations,
all of the samples collected from nature and supplied from
pharmacies were determined as Matricaria chamomilla.
Among the 5 herbal samples, 3 were determined as M.
chamomilla, but 2 samples did not meet the pharmacopoeia
standards. As a result of the macroscopic and microscopic
examinations, the samples were thought to be Anthemis,
Chamaemelum, Tanacetum or Bellis, but could not be
identified because they had only flowering parts. Thus,
these two samples (MA4 and MAS5) were not included in the
essential oil, TLC and antimicrobial activity analyses. On the
other hand, the loss of drying value of all samples except two
herbalist samples (MA4 and MAS5) was found to be higher
than pharmacopoeia standards. The total ash amount of all
samples conformed to the standards.

M. chamomillla is considered as an aromatic plant because
its’ flowers contain essential oil. It was observed that the

volume of essential oil obtained from the samples collected
from nature was higher than the volume of the essential oil
of pharmacy and herbalist samples. The volume of essential
oil of freshly collected samples was higher than that of the
other samples. It is confirmed that the time of collection
of medicinal and aromatic plants containing essential oil is
important for essential oil yield. Yellow-orange essential oil,
which was isolated from the samples collected from nature
by distillation, indicates that these samples do not contain
chamazulene. The fact that no blue essential oil was detected
in the analyzed samples collected from nature is compatible
with the literature (1,38). Blue essential oil containing
chamazulene was obtained from pharmacy and herbalist
samples. TLC analyses also confirmed these findings.

Our study is the first study in which M. chamomilla samples
collected from nature, obtained from pharmacy and herbalist
were analyzed together and compared with each other
according to the EP. Three of 5 different herbalist samples
were identified as M. chamomilla. ldentification of these 3
samples, which also contain blue essential oil, is a positive
result. However, our study has limited number of herbalist
samples from a certain region, thus, it is hard to claim that
most of the herbalists in Turkey provide true M. chamomilla
plants.
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During the time of this study, there were only 2 medicinal
drugs for M. chamomilla which sold in pharmacies, thus, to
create a comparable group of samples, we preferred to limit
the number of herbalist samples to 5.

In our study, the antimicrobial activity test were also
performed on all samples determined as M. chamomilla. The
highest activity was observed in ethanolic extracts against S.
aureus, S. epidermidis and C. tropicalis strains. These results
are consistent with the literature data (7,20,28). However,
the activity levels in our study were not as high as the activity
levels in the similar studies on M. chamomilla. The difference
in collection time and geographical location or extraction
methods may have caused this inconsistency.

5.CONCLUSION

This study examined ten different M. chamomilla samples
from three different resources to compare their qualifications
based on EP. Contrary to the literature and conventinal
knowledge, this study showed that M. chamomilla also can
be found in some of the herbal stores and can meet the EP
standardards. Pharmacy samples also meet the EP standards
in our study, however there were only two of them. This
limited availability and variety might divert people from
pharmacies to other resources. In terms of natural resources,
this study demonstrated once again geographical location is
important for the medicinal plants’ chemical composition
such as presence of blue essential oil. Lastly, antimicrobial
activity tests did not provide significant results in our study.

To achieve more significant and generalisable results, studies
with more pharmacy samples can be conducted, natural
samples can be collected from wider regions, number of
herbalist samples can be increased. Also, different extraction
methods could be useful for further studies.
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