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 The World Health Assembly's target in exclusive breastfeeding has not been achieved. 
The most common factor contributing to this problem is the perceived insufficient production 
of breast milk, leading to the inability to give breastmilk to her child. Milk production can 
be increased using some ways, such as herbal galactagogue. This article aimed to review 
the effectiveness of some medicinal plants as galactagogues. This study uses a literature 
review approach by using several sources selected based on the criteria that have been set by 
researchers. Based on thirteen literature, herbs reviewed in this article showed positive effects 
as a galactagogue. Evidence regarding its efficacy and safety is scarce. Additionally, few clinical 
trials exist to justify its effectiveness. Further clinical trials are needed to support these findings.
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 According to  the  World  Heal th 
Organization, undernutrition is associated with 
45% of child deaths globally. Infant and young 
child feeding is the key to ensure child survival 
and promote a child’s development and growth.1 

Breast milk contains various essential nutrients 
needed for babies’ growth and development, such 
as carbohydrates, proteins, fats, vitamins, minerals, 
digestive enzymes, and hormones. Besides these 
nutrients, breast milk is also rich in immune cells, 
such as macrophages and stem cells, to protect the 
baby from infection.2 Giving optimal breastfeeding 
could save the lives of 820,000 children under the 

age of five years old.3 World Health Organization 
and The United Nations Children’s Fund (UNICEF) 
recommend that babies have to be breastfed for at 
least the first six months after birth, known as 
exclusive breastfeeding.4

 Globally, only 41% of infants under six 
months are exclusively breastfed.5 Meanwhile, in 
Indonesia, only 37,3% are exclusively breastfed.6 
The World Health Assembly’s global target of at 
least 50% exclusive breastfeeding by 2025. From 
these data, it can be seen that exclusive breastfeeding 
has not yet reached the specified target. Several 
factors contribute to this problem, and the most 
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common factor is perceived insufficient production 
of breast milk with a prevalence between 30% and 
80%.7 A reduced breast milk production is caused 
by some circumstances such as anxiety, fatigue, 
emotional stress, illness of the mother or child, 
separation of the mother and baby, and preterm 
birth.8

 Milk production can be increased using 
some ways, such as improving the mother’s mood 
using relaxation techniques or psychological 
support. Oxytocin massage can also be an alternative 
way to increase milk production. However, many 
mothers ask for medication to their physician to 
increase their milk supply.9

 Galactagogues are pharmaceutical agents, 
foods, or herbal supplements that can increase the 
production of breast milk. Women can use this 
galactagogue to induce, increase, or maintain milk 
production. Most of the galactagogues work by 
increasing prolactin through mechanisms such as 
direct stimulation of adenohypophysis or inhibition 
of prolactin inhibiting hormone.10 Prolactin is a 
peptide hormone that is synthesized and secreted 
by the anterior pituitary. This hormone serves to 
stimulate the production of milk in the mammary 
glands.11

 The World Health Organization reported 
that approximately 80% of individuals worldwide 
primarily use herbal products.12  In Indonesia, 
people who have ever consumed traditional 
remedies drink known as Jamu are 59,12%.13  
There have been many studies on herbs that 
have lactogenic activities, including the herbs 
reviewed in this article.14–19 Throughout history, 
many herbal remedies have been used to increase 
breast milk supply. Besides, the use of drugs 
and herbs when other non-pharmacological 
measures do not increase breast milk volume is 
widely recommended by breastfeeding medicine 
specialists and lactation consultants.20 It shows that 
there is a high recommendation for the use of herbal 
galactagogue. Using herbals as a galactagogue also 
gives beneficial effects such as practical, affordable, 
and more natural.21 Therefore, it is crucial for health 
care providers to know about herbal galactagogues. 
 Indonesia is a tropical archipelago with 
high diversity and complexity in the ecosystem, 
making Indonesia known as a megadiversity 
country. This variety of ecosystems shows 
the extraordinary richness of flora species in 

Indonesia. The number of flora species in Indonesia 
contributes 15.5% of the world’s total flora, which 
places Indonesia in the top five of the world with 
the highest plant species.22 Herbs reviewed in this 
article are part of Indonesian biodiversity.13,23–26 
Based on the previous research, it shows that herbs 
reviewed in this article are potentially developed 
as a galactagogue in Indonesia. This article aims 
to review some medicinal plants’ effectiveness as 
galactagogues for health care providers and nursing 
mothers in Indonesia. 

Material and Methods

 Literature searching process was 
conducted through Google Scholar and PubMed 
from inception to September 2020 using search 
terms such as “breastfeeding”, “galactagogue”, 
“herbal”, and “lactation”. Using the same databases, 
the search was then narrowed to specific herbals by 
name, such as “Zingiber officinale + galactagogue”, 
“Sauropus androgynus + galactagogue”, “Musa 
paradisiaca + galactagogue”, “Trigonella foenum 
graecum + galactagogue”, “Cyperus rotundus 
+ galactagogue” and “Pimpinella anisum + 
galactagogue”. All types of studies, including in 
vivo and in vitro, were included because of the 
lack of clinical trials of herbal galactagogues. The 
exclusion criteria consist of articles published over 
the past 15 years. Additional articles were obtained 
from article reference lists. Herbal galactagogues 
were evaluated for proposed mechanisms of action, 
effects, and safety

results and discussion

 Thir teen s tudies  were  reviewed 
representing six herbs in this article. Only four 
clinical trials were found representing two herbs; 
three clinical trials for ginger and one clinical trial 
for fenugreek. Other than that, were pre-clinical 
trials. The summary of the trials can be seen in 
Table 1. 
Zingiber officinale
 Ginger (shown in figure 1) is widely 
used as a spice in cooking around the world. 
Apart from being used as a spice, ginger is also 
used in medicine.27 Ginger has a wide variety of 
constituents such as gingerol, shogaol, paradol, and 
zingerone.27,28 Gingerol and shogaol in ginger are 
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reported to have a vasodilating effect caused by 
stimulating muscarinic receptors and blocking  
channels.27 This vasodilation effect is presumed 
to cause increased milk production by increasing 
blood flow to the breasts.28

 A randomized, controlled trial was 
conducted in Japan to evaluate Xiong-gui-tiao-
xue-yin in increasing breast milk in the postpartum 
period. Xiong-gui-tiao-xue-yin is a traditional 
regimen consisting of 13 herbs, one of which 
is ginger. This study used 82 women who gave 
birth to normal delivery. These 82 women were 
randomly divided into two groups, namely those 
who were given Xiong-gui-tiao-xue-yin (Group X) 
at a dose of 6 g / day and those who were given 
ergometrine (Group E) at a dose of 0.375 mg/day. 
Breastmilk volume measurements were taken 
between 1 and 6 postpartum days by measuring 
the infant’s weight before and after breastfeeding. 
Serum prolactin and oxytocin concentrations were 
also measured on days 1 and 6 postpartum. The 
study results indicated that the volume of milk 
in group X was higher than group E between the 
fourth and sixth postpartum days. Group X had 
a higher concentration in serum prolactin than 
Group E on days 1 and 6 postpartum. Group E 
had a higher concentration in serum oxytocin than 
Group X on day 1, but there was no significant 
difference between them on day six. No adverse 
effects were observed in both groups. The author 
concludes that Xiong-gui-tiao-xue-yin can increase 
milk production after delivery without any adverse 
effects.14

 A randomized, double-blind controlled 
trial was conducted in Thailand to assess 
ginger’s effect on breast milk volume in the early 
postpartum period. One hundred eight women 
aged 18 years and over who were healthy, gave 
birth spontaneously and at term, and aimed to 
breastfeed their children for at least six months 
were selected for this study. Women who had 
severe medical conditions, were allergic to ginger 
or had contraindications to breastfeeding were 
excluded from this study. Furthermore, these 108 
women will be divided into two groups: the ginger 
group (GG) and the placebo group (PG). This study 
uses dry ginger capsules for the ginger group and 
corn starch capsules for the placebo group. The 
dose given to each group was the same, 500 g / 
capsule twice a day for seven days. The volume 

of breastmilk was measured at the 3rd and seventh 
day postpartum. On day 3, breast milk volume was 
measured by measuring the baby’s weight before 
and after breastfeeding. Maternal serum prolactin 
was also measured. On day 7, the measurement 
of breast milk volume used the 1-hour milk 
production method. Of the 108 women selected 
for the study, only 63 completed the study (ginger 
group=30 and placebo group=33). On day 3, the 
breastmilk’s mean volume in the ginger group was 
higher than the placebo group. The mean serum 
prolactin in the two groups was not different. On 
day 7, there was no significant difference in the 
mean volume of breastmilk for the two groups. 
The authors concluded that ginger could increase 
milk volume in the immediate postpartum period, 
and the mechanism for increasing breast milk 
volume may not be through stimulation of serum 
prolactin.28

 A randomized, double-blind placebo-
controlled trial was conducted in Thailand to 
assess the effect of a mixed herbal supplement 
(Fenugreek, Ginger, and Turmeric) on increased 
breast milk volume. This study used 50 mothers 
aged 20-40 years, one month postpartum with 
exclusive breastfeeding, and willing to participate 
in the study. These 50 mothers will be divided into 
the Herbal Group and the Placebo Group at random. 
The Herbal group (herbal capsules) and the placebo 
group (placebo capsules) will be asked to take the 
capsules three times a day. Breastmilk volume 
measurements were carried out for two days at 
the start, second week, and the fourth week using 
a breast pump. At baseline, there was no difference 
in the volume of milk between the two groups. 
At weeks two (49% vs. 11%) and fourth (103% 
vs. 24%), breastmilk volume in the herbal group 
increased significantly compared to the placebo 
group. No adverse effects were observed. The 
authors concluded that mixed herbal supplements 
could increase breast milk volume without any 
adverse effects over two weeks.29

 There have been several reports regarding 
the safety of using ginger. The side effects of using 
ginger can cause headaches, diarrhea, abdominal 
discomfort, esophageal reflux, and drowsiness. 
Sedation can also occur with excessive ginger use. 
Based on patch testing, exposure to ginger is one of 
the most common contact allergens among spices.30 
For its use in pregnancy, consumption of ginger is 
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likely safe.(30–36) Also, ginger may interact with 
anticoagulants and antiplatelet drugs, increasing 
bleeding risk.30,37–39 

Sauropus androgynous
 Sauropus androgynus (figure 2) is a 
widespread shrub in Southeast Asia and South 
Asia—known as Daun Katuk, Sweet Shoot Leaf, 
Chakrmanis, and Phak wan ban. This plant is 
cultivated widely in several Asian countries. This 
plant can be used for food and medicine.25 There 
are many chemical constituents in this plant, 
such as flavonoids, essential oils, papaverine, and 
steroids.15,25,40 In the leaves, papaverine acts as a 
vasodilator and steroids, which increases estrogen 
in providing a lactogenic effect.15,40

 The study was conducted in Indonesia to 
assess the katuk leaf hexane fraction in improving 
milk production. This study used 80 rats which 
were divided into five groups of feed, namely the 
hexane fraction (0.87%), ethanol fraction (4.53%), 
ethyl acetate fraction (0.45%), water fraction 
(3.22%), and control. (without being given any 
extract). The feed was given according to the test 
group and was given up to 10 days postpartum. 
Milk production was measured using the pups’ 
difference in weight before and after breastfeeding, 
starting when the pups were four days old until 
ten days old. There was an increase observed in 
the hexane fraction group’s total milk production 
compared to the control. In the water fraction 
group, total milk production was comparable to 
that of the control group, whereas for the ethanol 
and ethyl acetate fraction group, the total milk 
production was smaller than the control group.40

 A study to determine the effect of 
katuk leaf extract on prolactin and oxytocin 
gene expression in lactating BALB / C rats was 
conducted in Indonesia. The study used 24 lactating 
BALB / C rats, divided into three groups based on 
feeding, namely young katuk leaf extract, mature 
katuk leaf extract, and control (not given katuk 
leaf extract). Katuk leaf extract was given to mice 
for 12 days of the breastfeeding period. After 12 
days, euthanasia was performed in all mice, and the 
rat pituitary glands were collected. RNA from the 
rat pituitary gland was analyzed using qRT-PCR 
to see the prolactin and oxytocin coding genes’ 
expression. There was an increase in prolactin 
and oxytocin coding genes in mice given young 
katuk leaf extract (9.04- and 2.25-fold) compared 

to the control group. In mice given the mature 
katuk leaf extract, there was a significant increase 
in the gene coding for prolactin and oxytocin 
(15.75- and 25.77-fold) compared to the control 
group. The authors concluded that the papaverine 
present in mature katuk leaves increases prolactin 
and oxytocin genes’ expression.15

 Sauropus androgynus is not a completely 
safe plant for consumption to some extent. Many 
studies have proved this. Previous studies have 
shown that excessive consumption of Sauropus 
androgynus can lead to drowsiness, constipation, 
and even respiratory failure. Test results on 
Sprague Dawley rats given dry powder Sauropus 
androgynus feed (5 g/kg) for 30 days showed that 
Sauropus androgynus dry powder can damage the 
liver, kidneys, and lungs depending on a specific 
dose. Besides, excessive consumption of Sauropus 
androgynus has been linked to pulmonary disease. 
In Taiwan in 1995, there was an outbreak of rapidly 
progressive respiratory dyspnea (Bronchiolitis 
obliterans) associated with excessive consumption 
of fresh Sauropus androgynus leaves.25

Musa paradisiaca
 Musa paradisiaca, commonly known 
as banana, is a herbaceous plant cultivated for 
fruits, especially in southern Asia.41–43 Also, Musa 
paradisiaca can be used in medicine.41 Musa 
paradisiaca is a hybrid of Musa accuminata and 
Musa balbisiana.44 The parts of Musa Paradisiaca 
such as fruit, flowers, stem juice, and roots 
have various health benefits. The part that has a 
role in increasing breast milk is flowers (figure 
3). Musa paradisiaca flowers contain various 
constituents such as flavonoids, tannins, saponins, 
and alkaloids.16,45 These constituents play a role 
in providing the lactogenic effect of this plant by 
acting as antagonists to dopamine receptors.16

 The study was conducted in Malaysia to 
assess the lactogenic effect of banana flower extract. 
This study used 20 Spraque Dawley rats divided 
into four feed groups: petroleum ether extract, 
ethanol extract, aqueous extract, and control 
(distilled water). The dose given was the same 
in each group, 500 mg/kg body weight. Banana 
flower extract was given to mice from day 5 to day 
14 postpartum. Milk production was measured 12 
hours after treatment, starting from day 5 to day 
15 using the weight-suckle-weight method. This 
study indicated that the aqueous extract group 
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had the highest average milk production and total 
milk production on day ten compared to other feed 
groups. Researchers concluded that the banana 
flower has the potential to be a galactagogue.16

 Side effects of bananas are rare, but 
consumption in very high doses can cause high 
blood potassium levels.46 In addition, allergies 
to bananas are relatively common, especially in 
sensitive with latex people.47,48 It has been observed 
that 20-50% of patients allergic to natural rubber 
latex (NRL) develop symptoms after eating 
bananas.47

trigonella foenum-graecum
 Fenugreek is an annual plant belonging to 
the Fabaceae family that is cultivated all around the 
world.49–51 Fenugreek seeds (figure 4) are widely 
used as galactagogue through a mechanism of 
sweat production enhancement which is believed 
to increase milk production since mammary 
glands are modified apocrine sweat glands.10 
Fenugreek contains alkaloids i.e trimethylamine, 
neurin, trigonelline, and choline; saponins i.e  
graecunins, trigofenosides A-G, fenugrin B; 
flavonoids; amino acids; and carbohydrates. 
Alkaloids, flavonoids, and saponins are the major 
phytochemicals in fenugreek’s seeds that plays a 
role in increasing milk production by acting as a 
dopamine antagonist.51,52

 An experiment towards lactating female 
rats was conducted in Indonesia to assess the 
lactogenic activity of fenugreek seeds. The female 
rats were divided into five groups. Group I, II, 
and III were given 30 mg/200g BW, 100 mg/200g 
BW, and 300 mg/200g BW dose of fenugreek 
and moringa extracts (1:1); Group IV was given 
2 mL/200g BW of aquades; Group V was treated 
by 94 mg/200g BW of Maloco. Measurement was 
conducted on the sixth, eleventh, sixteenth, and 
twenty-first day of lactation. The final cumulative 
weight measurement results of groups I, II, III, IV, 
and V were 174,71; 159,01; 111,40; 139,34 and 
116,45 grams, respectively. The highest increase 
in milk production was seen in the administration 
of fenugreek seeds extract at a dose of 30 mg/200g 
BW.53

 Another experiment was conducted in 
Turkey towards twenty-four Anatolian Water 
Buffaloes that were divided into two groups. Group 
A was given a diet that contained 50 g/kg of ground 
fenugreek seeds; Group B was given a diet without 

ground fenugreek seeds. An electronic pulse-
measuring device (Ex-endis, PT-V Pulsatortester) 
and pressure-measuring device (PT 100 vacuum 
meter) were used. A pressure of 45 kPa is used by 
the milking machine, and a pulse rate of 60 pulses 
per minute. The result shows that the mean daily 
milk production was higher in group A than group 
B. The increase in milk production in group A was 
0.67 kg/day.54

 A randomized, double-blind, placebo-
controlled trial was conducted in a maternal 
hospital in Turkey. Herbal tea containing fenugreek 
was given to 66 women that were divided into three 
groups. Group I was given three cups of herbal tea 
with fenugreek each day; Group II was given 3 cups 
of herbal tea with apples each day as a placebo; 
group III with no tea as control. Measurement 
was conducted on the third postpartum day by 
measuring maternal milk volume following 15 
minutes of electrical pumping. The result shows 
that Group I had almost double the mean volume 
of pumped milk (73 mL) compared to the placebo 
(39 mL) and control group (31 mL).17

 Since fenugreek is from the pea family, 
fenugreek should not be consumed by those who 
are allergic to peas or other Fabaceae family plants 
such as soybean and peanuts.55 Fenugreek has 
been reported could stimulate uterine contractions; 
therefore, fenugreek should not be consumed 
during pregnancy.49 Fenugreek is categorized as 
Generally Recognized as Safe (GRAS) by the 
Food and Drug Administration (FDA).56 Although, 
some cases have been reported, such as nausea, 
diarrhea, heartburn, rhinitis, and fainting.57 

Fenugreek should not be consumed along with 
anticoagulant drugs since it may increase the 
risk of bleeding. Fenugreek has been reported 
to have hypoglycemic properties; therefore, 
monitoring blood glucose level is recommended for 
people who are consuming hypoglycemic agents 
concomitantly.58

Cyperus rotundus linn.
 Java grass’s rhizome (figure 5) is 
commonly used as a traditional medicine in 
different parts of the world.(59) It belongs to the 
Cyperaceae family and one of the most popular 
among the Cyperus genus. Its rhizome’s essential 
oils contain alkaloids, i.e. rotundines A, B, and 
C; and flavonoids, i.e. afzelechin, catechin, and 
quercetin and lueolin; and other components like 
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Fig. 1. Ginger
Contain gingerol and shogaol that act as vasodilator.

Fig. 2. Katuk Leaves. Whole Plant (A) and Leaves (B)
Katuk leaves contain papaverine thatact as vasodilator, 
dopamine receptor antagonist and steroid that could 
increase the population of mammary gland.

Fig. 3. Banana Flowers
Part of banana that is used as galactagogue. Contain 
tannin, saponin, alkaloid and flavonoid that act as 

dopamine receptor antagonist

Fig. 4. Fenugreek Seeds
Part of fenugreek that is used as galactagogue.
Contain flavonoid, alkaloids, and saponins that

act as dopamine receptor antagonist

-sitosterol, cyperene, cyperol, sesquiterpenoids, 
and vitamin. Alkaloids and flavonoids are its 
major phytochemicals components, which has 
been discussed before that these two components 
contribute to the increase of the milk supply by 
acting as a dopamine antagonist.60,61

 An experiment was performed in India to 
examine whether the aqueous extract of Cyperus 
rotundus rhizome (CRE) can stimulate milk 
production and mammary gland development in 

twenty-four lactating dams suckled six pups at the 
beginning of lactation. Histopathological analysis 
of pituitary gland and mammary gland were 
analyzed. Quantitatively, serum prolactin level 
was calculated. The female rats were divided into 
four groups. Group I was given 1 ml of 0.9% NaCl 
orally as control; Group II was given 300 mg/kg 
BW of CRE; Group III was given 600 mg/kg BW 
of CRE; Group IV was given 2.5 mg/kg BW of 
domperidone orally. Milk production was measured 
from day 3 to day 5 of lactation by weighing the 
pups daily three times a day. The result shows 
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Fig. 5. Java Grass
Rhizome (A) is the part used as galactagogue that 

contains flavonoids and alkaloids that act as dopamine 
receptor antagonist. Whole Plant (B) of Java grass. 

Fig. 6. Anise Seeds
Part of anise that is used as galactagogue. Contain 
trans-anethole as its major component that act as 

dopamine receptor antagonist

Fig. 7.  Mechanism of Action of Herbal Galactagogue

a higher increase in CRE-treated groups than 
for the control and domperidone treated group. 
The milk yield was 0.33, 0.37, 0.42, and 0.54 g/
pup/5h for the controls, domperidone treated, those 
given 300 mg of CRE and 600 mg of CRE over 
the experimental period, respectively. The daily 
weight gain was 1.60, 1.79, 2.04, and 2.25 g/pup 
for the controls, domperidone treated, those given 
300 mg of CRE and 600 mg of CRE, respectively. 
There was about a 67% increase of serum prolactin 
level in the experimental group of rats receiving 
600 mg of CRE than the control group of animals. 
The rise in prolactin level is believed to contribute 
to the increase in milk yield in this study. The 
cortisol level of mother rats receiving 300 and 600 
mg of CRE was relatively close with control and 

domperidone treated groups. Histological findings 
show differences between CRE-treated mammary 
tissue, which has more active alveoli than the 
control group. Moreover, CRE-treated mammary 
tissue consists of many distended alveoli filled 
with milk secretion compared to the control group. 
Administration of 2000 mg/kg BW of aqueous 
extract does not cause any behavioral alterations 
or deaths in rate. The author suggests that aqueous 
extract of Cyperus rotundus is safe and non-toxic.18

 Another experiment was conducted in 
India to evaluate herbal galactagogue ethanol 
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extract’s lactogenic activity towards 24 female 
Wistar rats divided into six groups based on their 
feeding. Group I was the control group; Group II 
was given 100 mg/kg of Asparagus racemosus 
(AR) extract; Group III was given 100 mg/kg of 
Musa paradisiaca (MP) extract; Group IV was 
given 100 mg/kg of Cyperus rotundus (CR) extract; 
Group V was given 100 mg/kg of Psidium guava 
(PG) extract; Group VI was given 400 mg/kg of 
Galactagogue formulation (consist of Asparagus 
racemosus, Cyperus rotundus, Musa paradisiaca, 
Psidium guava, Microcrystalline cellulose, 
Polyvinyl pyrrolidone, sodium benzoate, starch, 
sodium starch glycolate, talc, and magnesium 
stearate). Milk production estimation was measured 
from day 3 to day 15 of lactation. Milk production 
was estimated 15 hours after gavage. Pups body 
weight estimation were weighed daily from day 
1 to day 15 using an electronic balance (Sartorius 
basic plus). Milk yield increased from 0.312, 0.300, 
0.399, 0.311, 0.349, 0.340 g/pup per day to 2.123, 
3.900, 2.770, 2.900, 2.986, 4.900 g/pup per day on 
the 15th day for the group I (control), group II (AR), 
group III (MP), group IV (CR), group V (PG), and 
group VI (Galactagogue formulation) respectively. 
Bodyweight gain was 8.3454 ± 0.6676, 11.343 
± 1.342, 9.985 ± 1.354, 8.643 ± 1.398, 11.7652 
± 0.7223, 12.899 ± 2.590 gm/pup up to 15 days 
treatment with the group I, group II, group III, 
group IV, group V, and group VI respectively. The 
possibility of increased milk production is due to 
prolactin stimulation.62

 The safety profile of Java grass has not 
been clearly defined. Adverse effects are rare. In 
China, the use of this herbal while exercising in 
patients with “yin” deficiency is warned.63

Pimpinella anisum
 Anise is an annual herb belonging to 
the Umbelliferae family and is one of the oldest 
medicinal plants. Apart from Indonesia, it is 
cultivated in Iran, India, Europe, the Mediterranean 
region, and many other warm regions globally. 
About 1.5-5% of essential oils are contained 
in aniseeds. Aniseeds (figure 6) are used as 
antibacterial, antifungal, anticonvulsant, digestive, 
and relief of gastrointestinal spasms. The essential 
oils of aniseeds contain trans-anethole (93.9%), 
methyl chavicol, anisaldehyde, coumarins, and 
polyenes. Trans-anethole as its major component 

is believed to increase milk supply by acting as a 
dopamine antagonist.64

 A study was conducted in Iran to assess 
the effect of aqueous and ethanolic extracts of anise 
seeds on milk production towards thirty lactating 
dams that suckled four to six pups were divided 
into five groups with six animals each. Group I 
was given 0.5 mL of saline orally as the control 
group; group II was given 0.5 g/kg of aqueous 
extracts per 0.5 mL saline orally; group III was 
given 1 g/kg of aqueous extracts per 0.5 mL saline 
orally; group IV was given 0.5 g/kg of ethanolic 
extracts per 0.5 saline orally; group V was given 
1 g/kg of ethanolic extracts per 0.5 saline orally. 
The milk production was measured by measuring 
the pup’s weights from day 3 to day 15 of lactation 
and was measured 23 hours after gavage. The milk 
yield changed from 8.09 ± 0.2, 14.25 ± 0.4, 14.87 
± 0.35, 11.1 ± 0.4, and 15.89 ± 0.35 g/pup/day to 
7.3 ± 0.71, 15.4 ± 0.7, 13.1 ± 0.29, 12.1 ± 0.7, and 
12.41 ± 0.26 g/pup/day for group I, II, III, IV, and 
V respectively. The pups gained weight during 
the study period with the aqueous (0.5 and 1 g/kg, 
p <0.05) and ethanolic (0.5 and 1 g/kg, p <0.01) 
extracts. Trans-anethole, the major component of 
anise seeds, is believed to increase milk production 
since anethole is similar to dopamine and acts as a 
dopamine antagonist increasing milk production. 
The authors concluded that anise aqueous and 
ethanolic extracts could increase milk production.19

 Another study was conducted in Egypt to 
assess the effect of anise seeds and active dry yeast 
supplements in Egyptian buffaloes on milk yield 
and milk composition. Twelve pregnant buffaloes 
at 6 weeks before parturition were divided into 
four equal groups. Group I was given food mixture 
without supplements as control group; Group II 
was given the basal diet plus 50 g/head/day of anise 
seeds; Group III was given the basal diet plus 20 g/
head/day of active dry yeast; Group IV was given 
the basal diet plus 10 g of active dry yeast plus 25 
g of anise seeds/head/day. Buffaloes were hand 
milked twice daily at 6.00 AM and 4.00 PM from 
the 5th day of calving until the end of the 15th week. 
The total milk yields were 540.01, 621.20, 641.88, 
and 670.86 for group I, II, III, and IV, respectively. 
The overall daily milk means were 5.14, 2.93, 
6.11, and 3.39 kg/hour/day, respectively. Milk 
composition for group I, II, III, and IV for fat were 
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5.90%, 6.78%, 6.31%, and 6.62% respectively; for 
protein were 3.52%, 3.48%, 3.34%, and 3.61%, 
respectively; and for lactose 4.34%, 4.79%, 4.59%, 
4.92%, respectively. The authors concluded that 
anise seeds could be used to increase milk yield 
through a mechanism of prolactin induction.65

 Evidence from historical use reported 
that aniseeds had caused stomatitis and cheilitis. 
Repeated nocturnal tongue angioedema is reported 
to occur in a hypersensitive Spanish patient after 
consumption of aniseed liqueur.66 People who 
are allergic to aniseed may cause occupational 
rhinoconjunctivitis and food allergy.67 Anethole, 
as the major component of aniseed, has been 
reported to cause dermatitis (scaling, erythema, and 
vesiculation).63 Anise oil may cause interactions 
with many prescription drugs, pretreatment with 
aniseed oil may diminish the antidepressant effect 
of imipramine and fluoxetine. Pretreatment with 
anise oil may also enhance midazolam-induced 
motor impairment, increase the analgesic effect of 
codeine, and augment diazepam’s effect on motor 
activity.68 Five days pretreatment of mice with 0.3 
mg/kg/day of aniseed essential oils significantly 
decreased the peak plasma of acetaminophen and 
decreased caffeine’s bioavailability.69

discussion

 Galactagogues are pharmaceutical, food, 
or herbal supplement agents that can increase milk 
production. Increasing prolactin through direct 
stimulation of adenohypophysis or inhibition of 
prolactin inhibiting hormone is the mechanism of 
action of most galactagogues.10 However, other 
mechanisms can occur. In herbal galactagogue, 
chemical components play a role in providing 
lactogenic effects. This article has explored six 
herbal galactagogues such as ginger, katuk leaves, 
banana, fenugreek, Java grass, and anise. There 
are several differences in the mechanism of action 
of the herbal galactagogue (as seen in figure 7). 
Banana flowers, fenugreek, Java grass, and anise 
contain saponins, tannins, alkaloids, flavonoids, 
and anethole, acting as dopamine receptor 
antagonists, causing an increase in serum prolactin 
and induce the production of milk.19,70–74 In ginger, 
the mechanism that occurs is thought to be due to 
the vasodilator effect of gingerol and shogaol so 
that the supply of hormones and nutrients for breast 

milk formation increases.27,28 In katuk leaves, the 
mechanism of action is to increase the mammary 
glands’ secretory cells’ population because of 
their steroid content.40,45 Also, katuk leaves also 
contain papaverine, which causes vasodilation 
and inhibits dopamine receptors, increasing milk 
production.15 Fenugreek is also known to increase 
milk production through a mechanism of sweat 
production enhancement since mammary glands 
are modified apocrine sweat glands.49

 Many health care providers have 
recommended various types of drugs and herbs 
to increase milk production when other non-
pharmacological methods are insufficient to 
increase milk production.20,64 However, some 
providers may inappropriately recommend using 
galactagogue before evaluating the efficacy and 
other medical factors involved.10  Moreover, 
pregnant and breastfeeding women often use herbal 
galactagogue based on historical use and anecdotal 
data.75,76 Although the herbal galactagogue uses are 
widely used by breastfeeding women, our review 
found that herbal galactagogue has limited reports 
regarding safety and efficacy data, particularly on 
the herbs we reviewed. From thirteen13 trials we 
reviewed, the outcome of these studies assessed 
breast milk volume, infant weight, serum prolactin 
and oxytocin, prolactin and oxytocin genes, and 
mammary gland histology. Thirteen trials showed 
a positive lactogenic activity of six herbs based 
on different outcome measurements. However, 
nine out of thirteen trials were pre-clinical studies. 
While the gold standard for assessing efficacy is 
a randomized trial.77 In addition, most clinical 
trials are herbal combinations, so it is not easy to 
determine the herbs responsible for galactagogue 
activity. Therefore, most of the herbs we reviewed 
cannot be said to be efficacious.
 The same as studies on its efficacy, most of 
the studies we used in this review were pre-clinical 
studies, so the safety and tolerability data cannot 
be used as a reference for humans’ safety. Studies 
for other indications are used to get information 
about the safety and adverse effects of these 
herbals. This is done because of the wide potential 
use of these herbs for both lactation and non-
lactation indications. Some data states that ginger 
consumption during pregnancy is safe. However, 
it remains controversial because studies say ginger 
consumption in pregnancy can cause death in 
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infants.30–36 Fenugreek is not recommended to be 
used during pregnancy because it can cause uterine 
contraction.49 Therefore, it is important for women 
who want to use the herbal galactagogue during 
pregnancy to know the herbal galactagogue’s 
toxicity, which will be used. Ginger and fenugreek 
have been reported to increase bleeding risk, so 
it is important for those taking anticoagulants 
and antiplatelet drugs to be cautious.30,37–39,58 
Excessive consumption of katuk leaves can lead 
to lung disease, so it is crucial for people suffering 
from lung disease to be careful.25 Aniseed may 
decrease the antidepressant effect of imipramine 
and fluoxetine and decrease acetaminophen and 
caffeine’s therapeutic efficacy.69  In addition, it 
is necessary to be careful in consuming ginger 
because it can irritate the stomach in high doses.30 
Therefore, it is necessary to be cautious in using 
herbs reviewed in this article because of its side 
effects.
 Clinical decisions cannot be made based 
on this report’s findings regarding which herbs 
may be used as galactagogues due to limited 
scientific data on galactagogue herbs. Furthermore, 
the research on herbs that we reviewed is still in 
pre-clinical trials and has different measurement 
units, making it difficult to compare their efficacy. 
Therefore, more clinical trials are needed, and 
further studies should use the same measurement 
units to make it easier for comparison, evaluating 
effectiveness, and extension into generalizable 
findings. 
 The protocol for using pharmaceutical and 
herbal galactagogues has been published by the 
Academic of Breastfeeding Medicines (ABM). Due 
to the lack of scientific evidence supporting the use 
of herbal agents, several things must be considered 
before deciding to give galactagogues such as 
evaluation of the cause of low milk production 
and maximizing non-pharmacological techniques 
to increase breast milk supply. Current research on 
pharmaceutical and herbal galactagogues are still 
relatively inconclusive and all agents have potential 
side effects so ABM can’t recommend a specific 
galactagogue at this time. Suppose a healthcare 
provider chooses to prescribe a galactagogue after 
considering the potential risks versus potential 
benefits of this agent, they should inform the 
women who will be using the galactagogue about 
the efficacy data, time of use, duration of therapy, 

and side effects. Besides, it is necessary to screen 
the mother for contraindications, allergies, or 
drug interactions with selected drugs or other 
substances.20

conclusion

 Six herbs (Zingiber officinale, Sauropus 
androgynus, Musa paradisiaca, Trigonella foenum-
graecum, Cyperus rotundus, and Pimpinella 
anisum) reviewed in this article have a positive 
effect as herbs as a galactagogue. However, the 
trials assessing their efficacy and safety as herbal 
galactagogues are limited, and the widespread use 
of herbal galactagogue without strong evidence-
based in lactating women. Therefore, more clinical 
studies are needed to evaluate their effectiveness 
and safety as galactagogues because of their 
potential. 
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