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An Analysis of the Pharmacological
Components of Herbal Teas Used

for Galactagogue Effects by Gas
Chromatography/Mass Spectrometry

Galaktagog Etki icin Kullanilan Bitkisel Caylarin
Farmakolojik Bilesenlerinin Gaz Kromatografisi/
Kitle Spektrometrisi ile Analizi

Abstract

Aim: This study aimed to analyze the phytochemical components of a number of herbs and
herbal teas used to improve breast milk production by gas chromatography/mass spectrom-
etry (GC/MS).

Materials and Methods: The methanolic extracts were prepared by the maceration method us-
ing a rotary evaporator. The essential oils were obtained by the Clevenger method.

Results: The GC/MS analyses of the essential oils and methanol extracts of the medicinal herbs
Foeniculum vulgare, Pimpinella anisum, Trigonella foenum graceum, Urtica dioica, and Nigella
sativa, and their teas on the market were performed with high sensitivity. The chemical compo-
nents identified were presented in detailed tables.

Discussion and Conclusions: In our study possible pharmacological effects of the components
identified were discussed in light of the literature. Our findings are guiding for further research
on the pharmacologically active components of these herbs and herbal teas that may be used
for breast milk enhancement or other medical purposes in the future.

Keywords: breast milk-increasing teas; Foeniculum vulgare; Nigella sativa; Pimpinella anisum;
Trigonella foenum graceum; Urtica dioica

Oz

Amag: Bu calismada, anne sitt Uretimini artirmak igin kullanilan bir dizi bitki ve bitkisel gayin
bilesenlerinin gaz kromatografisi/kitle spektrometrisi (GK/KS) ile analizi amaglanmistir.

Gereg ve Yontemler: Metanol ekstreleri maserasyon metoduyla rotatif buharlastirici kullanilarak
hazirlanmistir. Ugucu yaglarin elde edilmesinde ise Clevenger yontemi kullaniimistir.

Bulgular: Foeniculum vulgare, Pimpinella anisum, Trigonella foenum graceum, Urtica dioica
ve Nigella sativa tibbi bitkilerinin ve bunlarin piyasadaki gaylarinin ugucu yaglarinin ve metanol
ekstrelerinin GK/KS analizleri yiiksek hassasiyetle gergeklestirilmistir. Tespit edilen kimyasal bi-
lesenler tablolarda ayrintili olarak belirtilmistir.

Tartisma ve Sonug: Calismamizda tanimlanan bilesenlerin olasi farmakolojik etkileri literatir
1siginda yorumlanmistir. Bulgularimiz, gelecekte anne sitiini artirmak ya da baska tibbi amac-
larigin kullanilabilecek bu bitki ve bitkisel gaylarin aktif farmakolojik bilesenleri tizerine yapilacak
arastirmalar igin yol gosterici niteliktedir.

Anahtar Sozciikler: anne sttlind artirici gaylar; Foeniculum vulgare; Nigella sativa; Pimpinella
anisum; Trigonella foenum graceum,; Urtica dioica
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INTRODUCTION

Breast milk has a direct effect on healthy growth and
development, especially in newborns. Today, the
World Health Organization recommends that babies
should be fed exclusively with breast milk for the first
six months after birth without any complementary
food. The maternal feeding behavior can have a sig-
nificant impact on breastfeeding and milk production.
Recently, some milk production-enhancing herbs and
their tea forms have been presented for consumption
by breastfeeding mothers.

Galactagogues are synthetic or herbal molecules
used to promote, sustain, and enhance milk produc-
tion that mediates complex processes involving in-
teraction between physical and physiological factors.
The most important regulator of milk production is
the prolactin (PRL) hormone. Somatotropin, cortisol,
insulin, leptin, estrogen, progesterone and medroxy-
progesterone, oxytocin, recombinant bovine somato-
tropin (rBST), and thyrotropin-releasing hormone
(TRH) are other important galactagogues (1).

The use of herbal medicinal products as nutraceuti-
cals and phytopharmaceuticals is becoming widespread
all around the world. However, it is important to have a
basic knowledge about the chemical composition of these
products and their galactagogue mechanisms. It is also
essential to establish good agricultural, laboratory and
manufacturing practices and high standards of quality
control in order to ensure effectiveness and safety.

There are commercially available herbal tea mix-
tures that contain stinging nettle and other herbs such
as melissa, caraway, anise, fennel, goat’s rue, lemon
grass, etc. A recent study has shown that herbal ga-
lactagogue use can increase breast milk in mothers
of preterm infants without any adverse effect on the
mother and infant (2). Also, use of fenugreek seed tea
appears to improve breast milk sufficiency in mothers
of female infants aged 0-4 months (3).

In order to increase milk production in women
with breast hypoplasia, some studies of effectiveness
have been performed with herbal galactagogues. How-
ever, the pharmacokinetics and pharmacodynamics
of the active ingredients found in these herbs are not
well-defined yet. The mechanisms of action, activity
intervals, chemical structures, and possible side effects
need to be determined.

In development and standardization of these prod-
ucts, phytochemical compositions, pharmacodynamic
and pharmacokinetic studies, high-performance lig-
uid chromatography (HPLC), gas chromatography
(GC), and mass spectrometry (LC/MS/MS, GC/MS/
MS) can be performed by analytical methods. Produc-
tion of herbal galactagogues should be based on well-
designed clinical studies of efficacy and safety. Turky-
ilmaz et al. (4) suggested that herbal galactagogue ef-
fects might be phytoestrogen-mediated and that some
molecules may have 17p-estradiol-like effects.

In this study, we aimed to identify by using the
GC/MS method the chemical components of differ-
ent medicinal herbs and “milk-boosting” teas on the
market that include fennel (Foeniculum vulgare), an-
ise (Pimpinella anisum), fenugreek (Trigonella foenum
graceum), nettle seed (Urtica dioica), and black seed
(Nigella sativa).

I
MATERIALS AND METHODS

Plant materials

Different types of medical plants thought to have a

breast milk-enhancing effect and different types of
herbal teas containing fennel, anise, nettle, fenugreek,
and black seed were obtained from a local plant mar-
ket. Drying process is an important step in herbal tea
production. There is no standard method for drying
and various types of ovens can be used for this proce-
dure. However, it is known that amounts of the com-
pounds in the herbal teas may vary according to the
drying temperature and method as well.

Extraction procedures

Plant tissue preparation: Plant tissue homog-
enization was performed by Lavion (Istanbul, Turkey)
medium crasher at 25000 rpm for 5 minutes. Samples
were ground into fine pieces up to 0.5 mm in the mill.
200 ml methanol was added to 20 g of samples and
shaken gently with a magnetic stirrer for 1 hour. Then
the extract was filtered through a 0.5-um Seitz filter.
Evaporation was performed at 48°C with a rotary
evaporator in methanol. After the procedure, 10 ml
methanol was added to the residue and transferred to
10-ml tubes. These samples were stored at 4°C for fur-
ther GC/MS analyses.

Anatolian Clinic Journal of Medical Sciences, May 2019; Volume 24, Issue 2

102



m Anadolu Klin / Anatol Clin

Essential oil extraction: Twenty g of the essential-
oil plants were weighted and ground into 0.5 mm fine
pieces by Lavion (HC-500, Istanbul, Turkey) medium
crasher at 25000 rpm for 3 minutes. 250 ml distilled
water was added to the medium and distillation was
performed by Clevenger apparatus for 3 hours. The
obtained oil was measured and transferred into glass
tubes. These samples were stored at 4°C for further
GC/MS analyses.

GC/MS conditions: Analysis of the extracts was
performed by using a GC/MS (Agilent 7990B-5977A
MS detector; California, USA) equipped with a capil-
lary HP 5MS UI 30 m x 0.25 mm x 0.25 pm column
(Agilent 19091S-433UT; California, USA) in the elec-
tron impact (EI) mode. Samples were injected 1pl in
splitless mode with the help of an automated injector
module. The analyses of extracts were performed qual-
itatively in the full-scan mode in the range of 35-550
(m/z) with 70 eV. The temperature program was in the
range of 50°C-300°C (80°C held for 3 minutes before
a temperature ramp at 20°C/min to 300°C and held
at 290°C for 7 minutes). Compound analyses were
performed with Nist and Wiley GC/MS Compound
Search Libraries.

I
RESULTS

GC/MS analysis results of milk-boosting teas
The chromatograms of the GC/MS analyses of the tea
samples of five different brands are presented in Figure

1 and the chemical components are defined in Table
1. The manufacturers produced tea samples in mixed
forms containing more than one medicinal herb.

GC/MS analysis results of medicinal plants

considered to have milk-enhancing effects

Chemical components of the extracts of fennel,
anise, fenugreek, nettle, and black seed were analyzed
by the GC/MS method. Analysis chromatograms and
chemical components are shown in Figure 2 and Table
2, respectively.

Anise, fennel, and fenugreek essential oil analysis
chromatograms and their chemical components are
shown in Figure 3 and Table 3, respectively.

Chemical identification for some peaks in the
chromatograms could not be established. These are
specified as “unknown?” The peaks belonging to the
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chemical components seen in the chromatograms
were numbered and listed in the tables according to
retention time (RT). The percentage of each chemical
structure was also given. However, some peaks may
not reflect the correct chemical designations in the
GC/MS device library.

I
DISCUSSION AND CONCLUSION

The galactogenic, lactogenic, and estrogenic effects of

medicinal herbs have long been known. The tradition-
al use of medicinal plants and teas for milk-increasing
purposes dates back many years. Although experimen-
tal and clinical studies have focused on these tradition-
al uses, studies on the identification of the chemical
components of these plants are very recent. In the light
of the previous literature, the chemical component
definitions of the teas and medicinal plant seeds and
leaves used for milk-enhancing effects were combined
for the first time in this study. Commercial tea samples
were determined to have been prepared with multiple
medicinal plants, and the individual chemical extracts
and essential oil chemical components of each medici-
nal plant in these mixtures were analyzed.

The main components of E vulgare (fennel) seed
essential oil have been reported to be trans-anethole,
fenchone, estragole, a-phellandrene, and limonene
(5). In vitro and in vivo studies have also suggested
that F. vulgare extracts have antimicrobial, antioxidant,
and antithrombotic effects. Fennel extract has been re-
ported to show antiandrogenic and estrogenic activity
in women with idiopathic hirsutism and to improve
the symptoms (5,6). The anethole component in fennel
and anise is held responsible for the estrogenic activ-
ity. It may also be associated with catecholamine me-
tabolism. However, the mechanism of action on milk
secretion is not fully understood yet. Dopamine is a
catecholamine that inhibits prolactin secretion. It may
be thought that the milk secretion-enhancing effect of
anethole is due to the antisecretory effect of dopamine
on prolactin at the related receptor sites. Anethole also
causes augmentation in the lobular alveolar system in
mammary glands in experimental animal models (6).
It has also been reported that estragole found in the
composition may also have genotoxic effects (5).

Pimpinella anisum (aniseed) extracts and/or essen-
tial oils have been reported to show a wide range of
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Table 1. Chemical components of the tea sample extracts (Brand A 5 8.356 Unknown 11.78
to E teas, respectively) 6 8.624 P-Vinil Guaiacol 0.60
Brand A tea 7 9.266 P-Asetonil Anisol 0.58
Peak RT time Component name (%) Area 8 9.668 P-Anisic Acid 0.13
no 9 10.082 Alpha Curcumin 0.11
! 3.775  Furfural 0.95 10 10.181 Zingiberene 0.04
2 3.810  Unknown 0.87 11 13.520 Hexadecanoic Acid 0.32
3 5.838 Benzyl Alcohol 0.41 12 13.876 Unknown 323
4 6.718 Unknown 211 1 14412 9,12-Octadecanoic Acid 4
5 7.505 Estragole 0.52 3 : Methyl Ester 0.0
6 8.129  P-Anisic Aldehyde 1.55 14 14.645 9,12-Octadecanoic Acid 0.40
7 8.403  Trans Anethole 5.49 15 14.680 9-Octadecanoic Acid 0.52
8 8.624 P-Vinil Guaiacol 0.39 16 14.785 Octadecanoic Acid 0.12
P-Mentha-1,4,
9 8.753 Diene-7-0l 0.25
10 8.857  Chavicol 0.26 Brand C tea
11 9.009 P-Eugenol 0.16 Peak no RT time Component name (%) Area
12 9.324  Anisketone 3.86 1 7482  Estragole 0.30
13 9.604 Kuminic Acid 0.13 5- (Hydroxymethyl)
14 9761  P-Anisic Acid 0.94 2 2715 Furfural 1.09
15 9.842 i_i/}'ojzalil(?;le’ 0.48 3 8.327 Trans Anethole 1.87
: l;‘;‘ . 4 9353 Methyl Eugenol 023
16 10157  Anisaldehyde 0.69 5 10076  R-Curcumin 0.77
Dimethylacetal 10291  Beta Bisabol 5
17 10932 Vanilla Acid 0.59 6 0-29 Eleta visaboren 0.3
18 11136 Germacrene-D 0.22 7 10612 emf“ 1 071
19 11259 Dillapiole 0.58 8 11.026 Igeto Sll Eugeno 0.22
20 12133 Hernia (Daisy) 0.64 ) 11119 ar;to 0-39
21 12.180  Tetradecanoic Acid 033 1(1) Ei 4 ?r’ ‘;mem“.e eid 101'3 !
2 12751 Isokurkumenol 0.57 197 Hetradecanofc Ac?d 73
23 12.786  Syringic Acid 0.11 12 13299 Me’;; le;alzow e s
24 12.827  Cis Isoeugenol 0.75 ' eyl Bster ’
. . Hexadecatrionoic Acid,
25 12.873  Pentadecanoic Acid 0.30 13
9-Hexad i Acid 13.398  Methyl Ester 0.62
-Hexadecanoic Acid,
26 13.176 x 0.07 14 13.567  Hexadecanoic Acid 11.37
Methyl Ester
. . 9,12-Octadecadiene
27 13311 Hexadecanoic Acid, 0.93 15 :
: Methyl Ester : 14.412  Acid Methyl Ester 0.27
28 13.689  Palmitic Acid 5.55 16 9-Octadecanoic Acid,
29 14202  Heptadecanoic Acid 0.30 14447 Methyl Ester 040
% Laadl 9,12-Octadecanoic o3 17 14.785  9-Octadecenoic Acid 56.09
’ Acid, Methyl Ester ’
9-Octadecanoic Acid,
31 14.488 Methyl Ester 229 Brand D
3 14.593 Octadecanoic Acid, 0.19 tea
Methyl Ester Peak no RT time  Component name (%) Area
3 14.925 i’ laOCtadecadleHmC 17.39 1 4.060 2-Furan Methanol 1.36
cl 2 7.086 DDMP 2.17
3 7.494 Pyrocatechin 0.53
4 8.071 P-Anis Aldehyde 1.08
Brand B tea 5 8.333 Anethole 1.07
6 8.385 P-Cya-7-0l 0.33
. RT .
Peak no time Component name (%) Area 7 8.595 P-Vinyl Guaiacol 0.51
1 3.763 Furfural 7.07 8 8.951 Capric Acid 0.25
2 6.357 Unknown 1.97 9 9.236 P-Acetonyl Anisole 0.31
3 6.643 Unknown 1.91 10 9.504 Humic Acid 0.24
4 8.030 HME 15.14 11 9.534 P-Anisic Acid 0.13
12 10.291 Beta Bisobolene 0.74
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13 10.431 Beta Seskifellendran 1.51

14 10.612 Dodecanoic Acid 0.29

15 11.428 Zingibero 0.59

16 12.139 Tetradecanoic Acid 0.69

17 12.949 Caffeine 0.69
Hexadecanoic Acid,

18 13.299 0.07
Methyl Ester

19 13.410 Hekzadekanolid 0.44

20 13.584 Hexadecanoic Acid 7.44
9,12-Octadecanoic

21 14.412 i 0.10
Acid, Methyl Ester

» 14,447 9-Octadecanoic 0.15

' Acid, Methyl Ester '

9,12-Octadecanoic

23 14.779 . 22.05
Acid

Brand E tea
RT
Peak no i Component name (%) Area
time

1 3.932 Furfural 5

2 7.097 DDMP

3 7.482 Estragole

4 8.036 HMEF 32

5 8.345 Trans Anethole 1.89

6 9.242 P-Acetonyl Anisole 0.27

7 13.515 Hexadecanoic Acid 0.34
9,12-Octadecanoic

8 14.640 X 0.51
Acid

9 14.645 9-Octadecanoic Acid 0.39

biological activities such as expectorant, antiseptic, an-
tidepressant, antispasmodic, antifungal, antibacterial,
antioxidant, insecticide, and diuretic effects. Anise has
also been used traditionally for increasing milk, regu-
lating menstrual bleeding, infertility problems, and
aphrodisiac effects. Anise extract also stimulates the
growth of mammary glands when given in the puberty.
Trans-anethole and estragole are the main compounds
that have potent estrogenic activity and are effective as
galactagogues. In addition, other compounds such as
a-cuparene, a-himachalene, B-bisabolene, p-anisalde-
hyde, cis-anethole, trans-pseudoisoeugenyl 2-meth-
ylbutyrate, p-anisaldehyde, and methylchavicol have
also been found in anise oil (7).

Fenugreek composition consists of saponins such
as diosgenin, yamogenin, tigogenin, gitogenin, sar-
sapogenin, yuccagenin, and smilagenin; trigonellin,
gentanin, and karinoma alkaloids; glycoside, orien-
tin, isoorientin, vitexin, epigenin, and quercetin fla-
vonaoids; amino acids such as threonine, valine, me-

thionine, lysine, arginine, and glycine; minerals such
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as zing, iron, phosphate, and calcium; and the vitamins
nicotinic acid, A, B1, C, and D (8-11). The antipyretic,
anthelmintic, antibronchitic, carminative, hypoglyce-
mic, and antidiabetic effects of fenugreek have been
demonstrated in various studies.

Diosgenin reduces the expression of cyclin D1,
cdk-2, and cdk-4 and results in the inhibition of cell
proliferation and induction of apoptosis in both es-
trogen receptor-positive and -negative breast cancer
cells by causing the cell cycle to stop in phase G1. Di-
osgenin has also been shown to inhibit the migration
and invasion of prostate cancer PC-3 cells by reducing
matrix metalloproteinase expression. The chemopre-
ventive effect of the methanolic extract of fenugreek
seeds may be related to the various chemical compo-
nents (saponins, flavonoids, alkaloids, galactoman-
nans, etc.) found in the synergistically working seed at
various stages of angiogenesis. Fenugreek, mimicking
estrogen, can play important roles in autoimmune dis-
orders. In animal experiments, fenugreek extract has
been shown to improve T-helper 1 differentiation to
improve T-helper 2-induced allergic skin inflamma-
tion (12). Fenugreek extracts have also been found to
be effective in experimental studies of estrogenic ac-
tivity. Although it is unknown how exactly fenugreek
increases milk production, it may be related to its com-
ponents phytoestrogen and diosgenin (1).

Nigella sativa (black seed) seed is rich in unsatu-
rated fatty acids, amino acids and proteins, carbohy-
drates, quinones (timokinone, nigellone and timo-
hydroquinone), alkaloids and terpenoids, carvacrol,
t-anetholite, and minerals such as calcium, iron, sodi-
um, and potassium (13). Nigella sativa extract has been
shown to increase the serum prolactin levels in rats. In
addition, it causes greater weight gain in breast-fed rat
pups (14).

The main components of essential oil of U. dio-
ica are carvacrol, carvone, naphthalene, (E)-anethol,
hexahydrofarnesyl acetone, (E)-geranyl acetone, (E)-
b-ionone and phytol (15). The antitoxic and anticar-
cinogenic effects of nettle seed have also been demon-
strated. Nettle seed has been traditionally used for its
milk-enhancing effects, but there is a lack of experi-
mental and clinical studies on this subject.

Recently phytoestrogens have been considered an
alternative approach to hormone replacement therapy.
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Table 2. Chemical components of the extracts of A. Foeniculum vul- 34 14.826  Linoleic acid 7.43
gare B. Pimpinella anisum C. Urtica dioica, and D. Trigonella foenum- 35 14.855  Oleic acid 2.01
graceum 36 14.902  Octadecanoic acid 0.29
A. Foeniculum vulgare 37 15473 Isopimpinell 0.04
Peal RT time Component name (%) Area 38 15514 Anisole 0.13
no 39 15.706  Anethole 0.29
1 5.739  L-limonene 13.62 40 24910  Beta amyrin 0.02
2 6.404  L-fenchone 1.19
3 6.748  Allo-osimen 1.20 C. Urtica dioica
4 7482 Estragole >-39 Peak RT time Component name (%) Area
5 7.954  Carvone 0.39 no
6 8.047  P-anisaldehyde 1.49 1 7.482  Estragole 0.87
7 8.368  Trans anethole 71.81 2 7.628  Dianhydromannitol 0.60
8 9.225  Anisketone 0.34 3 8.333  Trans anethol 22.36
9 10.017  Anis aldehyde dimethyl acetal 0.77 4 10.076  Ar-curcumene 1.99
10 13.515  Hexadeconic acid 0.20 5 10.146  * y-himakalen 1.00
11 14.447  Methyl oleate 0.30 6 10.431  B-seskifellendren 0.59
12 14.680  Cis-oleic acid 1.66 7 12.127  Tetradecanoic acid 1.47
8 12.763  Hexahydrofarensyl acetone 0.52
B. Pimpinella anisum 9 12.803  Isoeugenol 1.35
Peal RT time Component name (%) Area 10 13299 Meth'yl' p alml.tate 252
no 11 13.538  Palmitinic acid 11.17
1 4.008  Unknown 0.27 12 14.412  *Methyl linoleate 8.96
2 6.000  L-limonene 0.12 13 14441  Methyl oleate 2.36
3 7.500  Estragole 1.41 14 14.581  Stearic acid, methyl ester 0.85
4 8251  P-anisaldehyde 2.26 15 14.674  Linoleic acid 33.75
5 8.485  Trans-anethole 23.22
6 8.659  P-vinil guaiacol 0.31 D. Trigonella foenum-graceum
7 9009 Eugenol 082 Peak RT time Component name (%) Area
s 9.091 Acetaldehyde 0.39 no
dimethylaceta 1 4.533  Unknown 1.11
9 9.277  Anisil acetone 1.85 2 6.334  Furaneol 0.24
10 9.371  Methyl eugenol 0.79 3 6.759  Unknown 7.35
11 9.720  P-anisic acid 0.45 4 7.144  Unknown 15.73
12 9.837  1-propanone, 1-m-anisyl- 0.59 5 7.301  2- Metoxypyrrolidine 0.11
13 10.169  Unknown 2.55 6 7.966  Unknown 1.69
14 10.437  B-seskifellendren 0.30 7 7.663  2.3-Dihydro Benzofuran 0.61
15 10.635 Dodecanoic acid 0.39 8 8.339  Trans Anethol 0.97
2-hydroxy-2- 9 9.359  Methyl Eugenol 0.24
16 10.962  (4-methoxyphenyl-n- 3.44 10 9.633  Unknown 1.07
methylacetamide) 11 10.216  Unknown 1.28
17 11.253  Dillapiole 0.32 12 10.332  Unknown 1.54
18 11.387  *Alpha amorfen 0.210 13 10.478  cis-Calamenene 0.17
19 11.510  R-kuparinen 0.27 14 10.600  Unknown 7.76
20 12.034  P-anisic acid 0.22 15 10.641  Unknown 2.76
21 12.186  Tetradecanoic acid 0.60 16 10.991  Unknown 1.31
22 12.524  Unknown 0.21 17 11.399  Unknown 1.31
23 12.640  Farnesol 0.44 18 13.556  Hexadecanoic acid 1.91
24 12.874  Isoeugenol 5.33 19 14.692  9,12-Octadecanoic acid 5.73
25 12.955  Veridiflorol 0.41 20 14.809  Octadecanoic acid 0.93
26 13.270  Thellungianin G 3.44 21 16.977  *Homopterocarpin 0.33
27 13.427 *4—Ethy1gua?acoli 0.90 ”» 17.799 * Propylene glycol 0.86
28 13.637  Hexadecanoic acid 3.95 monooleate
29 13.806  Scopoletin 0.29
30 14.179  Heptadecanoic acid 0.26
31 14.255  Zantotoxin 0.20
32 14.418  Methyl linoleate 0.28
6- octadecenoic acid,
33 14.453 0.13

methyl ester
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Table 3. Chemical components of the extracts of A. Foeniculum vul-
gare B. Pimpinella anisum C. Urtica dioica, and D. Trigonella foenum-
graceum essential oils

A. Foeniculum vulgare essential oil

4,7-methanoazolene,
1,2,3,4,5,6,7,8-octahydro-

Peak no BT Component name (%) Area
time
1 4.608 a-thujene 6.29
2 5.139  Sabinene 1.16
3 5.180 P -pinene 3.96
4 5.693  p-cymene 46.92
5 5.932 Benzene acetaldehyde 0.24
6 6.036  y-Terpinene 243
7 7.068  Amil benzene 0.45
8 7.307  4- terpineol 0.94
9 7.954  Carvone 0.50
10 8.012  Anethole 0.17
11 8.065 Hexyl benzene 0.20
12 8.333  Trans-carveol 2.17
13 8.426  Thymol 0.48
14 9.021  A-Longipinen 0.19
15 9.551 Isolongifolen 0.57
16 9.639  Beta-caryophyllene 0.20
17 10.146  y-himakalen 0.63
18 13.299 Hexadecanoic acid methyl ester 0.10
19 13.544 Hexadecanoic acid anisyl 2.42
10.13-octadecadionic acid
20 14.412 0.18
methyl ester
21 14.709  9,12-octadecanoic acid 10.01
B. Pimpinella anisum essential oil
Peakno RT time Component name (%) Area
1 4.731  a-pinene 0.12
2 5.238  1-Butene, 4-isothiocyanate 0.49
3 5.459  a-Phellandrene 0.04
4 5.745  L-limonene 2.21
5 6.054  y-terpinene 0.18
6 6.404  L-Fenchone 0.17
7 6.450  Linalool 0.92
8 6.747  Allo-osimen 0.12
9 6.957  Geyren 0.15
10 7.674  Estragole 5.65
11 8.205  P-anisaldehyde 1.01
12 9.085  Trans anethole 3.02
13 9.149  P-Vinyl guaiacol 0.09
14 9.219  §-elemene 14.00
15 9.306  Eugenol 0.47
P-Anisaldehyde dimethyl
16 9.353 0.38
acetal
17 9.388  Hexamethyl benzene 0.30
18 9.469  Anisyl acetone 0.68
19 9.545  Methyl eugenol 1.13
20 9.673 m-cymene 0.11
21 9.790  B-Cubebene 0.17
22 9.965  p-methoxy propiophenone 0.79
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23 10.064 1,4,9,9-tetramethyl- [1S- 0-99
(alpha., 4, 4a, 7a.)]
24 10.233  R-turmeric 1.11
25 10.297  a-cedrene 6.10
26 10.396  Beta bisabolene 0.92
27 10.437  (B-himakalen 0.62
28 10.513  B-phellandrene 0.40
29 10.548  §-cadinene 0.10
30 11.020  Iso-Spathulenol 0.65
31 11.195 B-Selinen 0.11
32 11.288 Dillapiole 0.40
33 11.935 Farnesol 0.15
8,9-dehydro
34 12.046 . ) 0.06
neoisolongifolen
35 12.728 Neofitadin 0.04
36 12.891 Unknown 4.60
Hexadecanoic acid methyl
37 13.305 0.04
ester
38 13.532 Hexadecanoic acid 0.07
9-octadecanoic acid methyl
39 14.447 0.03
ester
C. Urtica dioica essential oil
Peakno RT time Component name (%) Area
1 4719  apinen 0.79
2 5.168  Sabinene 0.32
3 5.255  P- pinen 0.09
4 5494  a-fellandren 0.12
5 5.762  A- Limonen 7.38
6 6.054 T-terpinen 0.24
7 6.421  Fenchone 2.77
8 6.759  Allo-osimen 0.79
9 7.021  Camphor 0.14
10 7.324  Terpinen-4-ol 0.06
11 7.540  Estragole 10.87
12 7.277  Trans-carveol 0.07
13 7.872  Phenisyl acetate 0.11
14 8.053  Carvone 4.06
15 8.467  Anethole 66.27
16 8.828  4-Vinyl Guaiacol 0.07
17 8.898  P-Allylphenol 0.05
18 9.091  Eugenol 0.58
Anisaldehyde dimethyl
19 9.155 0.16
acetal
20 9.300  Anisyl acetone 0.23
21 9.399  Methyl Eugenol 0.16
22 9.668  P-cubebene 0.06
23 9.691  Trans-caryophyllene 0.02
24 9.848  Methoxy-propafenone 0.19
25 10.105  a-curcumin 0.06
26 10.180  Unknown 0.55
27 10.309  B-bisabolene 0.09
28 10.350  P-cadenine 0.03
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29 10.431  Myristicin 0.12
30 10.635  Elemicin 0.07
31 11.253 Dillapiole 0.47
32 12.127  Myristic acid 0.02
33 12.809 Unknown 0.55
34 13.526 Hexadecanoic acid 0.16
35 14.680 Trans anethole 0.08
D. Trigonella foenum-graceum essential oil
. (%)
Peakno RT time Component name
Area
1 7.482  Estragole 1.04
2 7.715  a-Terpinene 0.31
3 8.012  Anethole 0.32
4 8.047  p-anisaldehyde 0.74
5 8.356  Trans anethole 38.70
6 9.353  Methyl eugenol 0.65
7 10.204 Unknown 1.22
8 12.809 Unknown 4.83
9 13.136  Cis,cis,cis-7,10,13-Hexadecatrienal ~ 0.29
10 13.153 Hexadecane Nitrile 0.29
11 13.299  Hexadecanoic acid, methyl ester 0.35
12 13.532  Unknown 4.24
13 14.412  Linoleic acid methyl ester 0.52
14 14.680 9,12-octadecanoic acid 4.77
15 14.791  Octadecanoic acid 0.77
16 23.995 Diosgenin 0.65

In our chemical component definitions, the compo-
nents of phytoestrogenic structure were determined.
Our analysis shows that the Brand A tea sample in-
cludes nettle, black seed, fennel, aniseed, okra flower,
and chamomile. According to the GC/MS analysis of
E vulgare and P. anisum, we identified estragole and
trans-anethole as phytoestrogens (1,6,16-18). In addi-
tion, 9,12-octadecanoic acid methyl ester (19) in black
seed plant, 9,12-octadecanoic acid in fenugreek seed
(20), and herniarin compounds in the M. Chamomille
plant (21) were identified. The Brand B tea sample con-
tains sucrose, maltodextrin, okra extract, vitamin C,
raspberry leaf extract, lemongrass extract, fennel ex-
tract, rooibos extract, fenugreek extract, goat psoriasis
extract, fennel oil, and black cumin, as stated on the
label. The GC/MS analysis also revealed p-vinyl guai-
col (22), p-acetonyl anise (23), and p-anicic acid (24);
9,12-octadecanoic acid methyl ester (19); and 9,12-oc-
tadecanoic acid (20), which are known to be present in
P, anisum, black seed, and fenugreek seed, respectively.
However, no basic chemical components considered
to have phytoestrogenic and milk-enhancing effects

were determined. In addition, contents from other
plants were also detected in this sample. The content
of the sample was thought to be mixed with other
plants. In the Brand C tea sample, the ingredients
stated on the label consist of galega, fenugreek, fennel,
dill, anise, nettle, ginger, caraway, mint, myristica, lin-
den, chamomile, chasteberry, lemon balm, and black
seed. Estragole and trans-anethole compounds were
found in the sample contents of E vulgare, P. anisum
herbal seeds and oils in our GC/MS analysis, which are
thought to be responsible for the milk-enhancing effect
with phytoestrogenic effect (4,6,16-18). In addition,
hexadecanoic acid and 9,12-octadecanoic acid methyl
ester which is known to be present in black seed and
9,12-octadecanoic acid in fenugreek seeds were also
found in the Brand D tea samples (14,15,19,20). The
Brand D tea was stated to contain fenugreek, fennel,
galega, dill, anise, nettle, ginger, caraway, mint, coco-
nut, linden, chamomile, chasteberry, and lemon balm.
In the GC/MS analysis, P-anisaldehyde, p-vinylguaicol
(22), p-acetonyl anise (23), p-anisic acid, betabisabo-
len (24), and anethole, which is phytoestrogenic and
thought to be responsible for the milk-enhancing ef-
fect, were found in the content. The ingredients of the
Brand E tea sample included dextrose, sucrose, black
carrot extract, galega, 1-ascorbic acid, lemon balm leaf
extract, fenugreek extract, fennel extract, raspberry
leaf extract, okra blossom extract, and fennel oil. In
our GC/MS analysis, phytoestrogenic estragole and
trans-anethole were found in the content of the sam-
ple, which is thought to be responsible for the milk-
enhancing effect and is also a component of E vulgare
plant seeds and oils. In addition, different components
were also identified in these sample contents, indicat-
ing that other plants were also added to the teas.

The Foeniculum vulgare essential oil analysis chro-
matograms showed high peaks of the trans-anethole
and estragole compounds. In the GC/MS analysis of
Pimpinella anisum seeds, the trans-anethole com-
pound, which is thought to have a milk-enhancing ef-
fect, showed a significant peak on the chromatogram
and a higher percentage was observed. Estragole was
also determined in the analysis. In the Pimpinella an-
isum essential oil analysis, the anethole compound
made a high peak. The milk-enhancing phytoestro-
genic compounds, trans-anethole and estragole, were
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Figure 1. GC/MS chromatograms of the tea sample extracts (Brand A to E teas, respectively)
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also detected in the GC/MS analysis of Trigonella foe-
num-gracum seeds and essential oils both (25). In ad-
dition, the diosgenin compounds, which are thought
to be phytochlorogen, were detected in the essential oil
(1). In our GC/MS analysis of Nigella sativa and Urtica
dioica seeds, phytoestrogenic trans-anethol (26) was
also determined (26-27).

In addition, the chemical components observed
in our GC/MS analysis that were marked with an * in
Table 2 were not found in the previous analyses of the
related plants (28-31). In order to clarify the presence
of these components, determination by repeat analy-
sis by the GC/MS method and/or different advanced
methods of assessment is necessary.

A WAL SR DL LRSS DL USSR DU B
9.00 10.00 11.00 12.00 13.00 14.00 15.00

It is hard to obtain accurate data in clinical con-
ditions concerning the safety and efficacy of specific
herbs during breastfeeding. While herbal recommen-
dations encourage the use of fenugreek, asparagus, and
milk thistle for their galactagogue properties, the lit-
erature lacks the related efficacy and safety data (32). It
is crucial that more research be conducted in this area,
including national studies of prevalence, safety, and ef-
ficacy. Furthermore, since it is difficult to design stud-
ies with such a vulnerable population, novel research
methods will be needed.

As a result, the findings from this analysis of the
teas and herbs used for milk enhancement show that
there are components that may be responsible for this

Anatolian Clinic Journal of Medical Sciences, May 2019; Volume 24, Issue 2

110



m Anadolu Klin / Anatol Clin

Figure 2. GC/MS chromatograms of the extracts of A. Foeniculum vulgare B. Pimpinella anisum C. Urtica dioica, and D. Trigonella foenum-
graceum
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Figure 3. GC/MS chromatograms of the extracts of A. Foeniculum vulgare B. Pimpinella anisum C. Urtica dioica, and D. Trigonella foenum-
graceum essential oils
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effect. Our results are guiding for further research on
the pharmacologically active components of these
herbs and herbal teas that may be used for similar pur-
poses in the future. More in vivo and in vitro studies
are needed to develop more specifically milk-enhanc-
ing herbal products.
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