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Abstract

Background: Exclusive breastfeeding is the best way to accomplish optimal growth and health in infants. Low
milk volume is a major problem that leads to nonexclusive breastfeeding.

Objective: This study aimed to examine the effects of mixed herbal supplementation, including fenugreek,
ginger, and turmeric on human milk volume and nutrient content.

Methods: The study design was a randomized double-blind controlled trial. Fifty exclusively breastfeeding
mothers were randomly divided into two groups. The herbal group (n=25) received mixed herbal supple-
mentation containing fenugreek, ginger, and turmeric, three capsules three times daily for 4 weeks. The control
group (n=25) took a placebo. Anthropometric and dietary data, blood pressure, heart rate, and blood and milk
samples were collected at baseline and 4 weeks after the intervention. Milk volume was measured using a
manual breast pump and recorded for 2 days at baseline, week 2, and week 4.

Results: Breastfeeding mothers receiving herbal supplementation had a 49% increase in milk volume at week 2
and a 103% increase at week 4. These increases were greater than mothers in the placebo group (p <0.05).
There was no difference in milk nutrient content for both groups. Moreover, there were no differences in
adverse effects observed in the placebo and herbal groups.

Conclusion: Mixed herbal supplementation that contained fenugreek, ginger, and turmeric can increase human
milk volume without adverse effects.
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Introduction

B OTH GOVERNMENT AND PRIVATE ORGANIZATIONS are con-
cerned and cooperate to support the benefits of exclusive
breastfeeding to promote the development of newborns. This
policy is in response to the recommendations of the World
Health Organization that states infants should be exclusively
breastfed for the first 6 months of life." However, only 12% of
infants in Thailand are exclusively breastfed up to 6 months.’
Buttham et al. found that 26.4% of Thai breastfeeding mothers
were nonexclusively breastfeeding at 3 months postpartum.
Reasons given included nipple problems, pain, and milk stor-
age. Furthermore, lack of confidence and low milk volume were
the major predictors for nonexclusive breastfeeding.

Owing to these problems, many breastfeeding mothers try
to find out what can increase their milk volume, including
traditional foods and medicine or herbal supplementation.
Fenugreek (Trigonalla foenum graccum), turmeric (Curcuma
longa linn), and ginger (Zingiber offcinale) are the main in-
gredients in Thai traditional medicine, especially galactago-
gue herbal medicine.*

Fenugreek is used worldwide as a galactagogue and has been
proven safe and effective.’ The major chemical compounds in
fenugreek are diosgenin, apigenin, and luteolin. These com-
pounds stimulate the anterior pituitary to enhance human milk
production.® Fenugreek is commonly used as a single herb, but
in some places, including Thailand, it is combined with other
galactagogue herbs.” Turmeric and ginger are commonly used
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in Thai traditional medicine, especially in postpartum care.*
Paritakul et al. studied the effect of ginger versus placebo on
milk volume.® They found that milk volume was greater in
mothers in the ginger group at day 3, without adverse effects. It
is believed that turmeric and ginger stimulate blood circulation
and enhance milk production. Many galactagogue herbs are
used to enhance milk volume, even though their mechanisms
are unclear. Breastfeeding mothers still use them because they
believe that these herbs work and are safer than pharmaceutical
medicine.

However, the clinical studies of the effectiveness and ad-
verse effects of these mixed herbal supplements are lacking.
Thus, this study aimed to examine the effects of mixed herbal
supplementation, including fenugreek, ginger, and turmeric
on human milk volume, nutrient content, and adverse effects. It
was hypothesized that herbal supplementation would increase
human milk production without serious adverse effects.

Materials and Methods
Design and subjects

The study design was a randomized double-blind placebo-
controlled trial. This study was approved by the Ethical Re-
view Committee for Human Research, Faculty of Public
Health, Mahidol University (COA. NO. MUPH 2017-141).
Furthermore, this study was conducted in accordance with
the Declaration of Helsinki on human subjects. All partici-
pants were informed and gave their consent before enroll-
ment. This study was registered with Thai Clinical Trials
Registry (registration number: TCTR20180627001).

The study was conducted at the Faculty of Public Heath,
Mahidol University, Thailand. Fifty breastfeeding mothers
were enrolled according to the following selection crite-
ria: aged 20—40 years, 1 month postpartum with exclusive
breastfeeding, and willing to participate in this study. The
exclusion criteria included having chronic disease, using a
galactagogue herb or medicine, smoking, drinking, having
twins, and being separated from their infant. The power
analysis was based on the ability to detect a 20% difference in
milk volume in the primary analysis of the herbal supplement
versus the placebo assuming a 10% SD of effect (¢ =0.05 and
p-1=0.8) and an anticipated dropout rate of 10%. To satisfy
these specifications, 50 subjects were required and were re-
cruited.

Participants were randomly assigned to the herbal sup-
plement (n=25) or placebo (n=25). The random allocation
sequence was provided by an independent consultant and was
computer generated using a randomization plan from
www.randomization.com with randomization in blocks of
10. A list of consecutive study numbers was generated. Herb
supplement groups were allocated by research assistant, but
the allocation was concealed by assigning each participant
with a unique number. Participants, principal investigators,
and the researcher were blinded to group allocation.

The intervention

The participants received three capsules of herbs (Fenu-
caps; Herbal Acharn’s Home Co. Ltd., Thailand) or placebo
(corn starch) three times per day before meals for 4 weeks.
The herbs contained 200 mg fenugreek seed, 120 mg ginger,
and 100 mg turmeric per capsule. During the 4-week inter-
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vention period, the participants were asked to maintain their
habitual diet and lifestyle. Placebo capsules were manu-
factured to match the herb capsules in shape, size, and color.

Data collection

The data collection consisted of five parts: (1) general
characteristics and blood chemistry, including age, weight,
body mass index, blood pressure, heart rate, hemoglobin (Hb),
hematocrit (Hct), blood glucose, total cholesterol (TC), tri-
glyceride (TG), low density lipoprotein-cholesterol (LDL-
C), high density lipoprotein-cholesterol (HDL-C), aspartate
aminotransferase (AST), alanine aminotransferase (ALT),
alkaline phosphatase (ALP), and blood urea nitrogen (BUN),
creatinine, and albumin; (2) dietary intakes of subjects; (3)
energy and nutrient content of milk samples; (4) milk vol-
ume; and (5) record of adverse effects in mothers and infants.

Measurement

At the screening appointment, the researcher trained sub-
jects to use a manual breast pump (Festeval; Zenith Infant
Product Co. Ltd., Thailand) for measuring milk volume and
collecting their milk samples. Before subsequent appoint-
ments, participants who trained measured milk volume for
2 days by recording from pump bottle and collected 250 mL
from pooled milk by aliquot in a breast milk plastic storage
bag, and then kept it frozen until their appointment with the
researchers.

At baseline, food intake, milk volume, and a milk sample
were collected for the researchers. Anthropometrical mea-
surements, blood pressure, and heart rate were assessed, in
addition to fasting blood chemistry. Then the intervention
started and participants were assessed in 2 weeks.

Two weeks into the intervention, the milk volume record
was given to the researchers. The interventions were con-
tinued and followed up for another 2 weeks.

On the fourth week of the intervention, the capsule count
(both herbal supplement and placebo groups) was used to
monitor compliance. Anthropometrical parameters, dietary
intake, milk volume and nutrient content, and blood chem-
istry were measured. Moreover, the researchers interviewed
participants about adverse effects during the intervention
period.

Data analyses

Dietary assessment was collected by food record and cal-
culated by using INMUCAL-nutrient computer program
(Institute of Nutrition, Mahidol University).9 All biochemical
analyses were carried out at N Health Asia Lab, Bangkok,
Thailand, which is a medical laboratory with ISO15189:2007
certification. Human milk samples were analyzed for energy
and nutrient composition (carbohydrate, protein, fat, vitamin
A, vitamin C, calcium, and iron) at Asia Medical and Agri-
cultural Laboratory and Research Center (AMARC), which is
a food laboratory with ISO/IEC 17025 certification.

All data were analyzed by SPSS 18.0 software. Quantita-
tive variables were tested with the Kolmogorov—Smirnov test
for normal distribution. An independent samples ¢ test was
used for comparing blood variables, milk energy and nutrient
content, and milk volume between the herbal supplement
group and placebo group. The hypothesis was the herbal
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TABLE 1. GENERAL CHARACTERISTICS AND BLOOD CHEMISTRY IN THE HERBAL SUPPLEMENT

GROUP AND PLACEBO GROUP AT BASELINE AND WEEK 4

Herbal supplement (n=25)

Placebo (n=25)

Parameters Baseline Week 4 Baseline Week 4 pl p2
Age (years) 25.65+4.90 — 24.10+£4.41 — 0.205 —
Weight (kgg 58.10x11.12 57.3+12 57.75£9.19 56.93+8.86 0.597 0.147
BMI (kg/m~) 22.88+3.34 22.55+3.6 22.79+2.72 22.47+2.59 0.928 0.570
BP (mm Hg)

Systolic 98.45+£12.60 98.1+11.51 102.7£11.25 101.55+14.24 0.268 0.405

Diastolic 70.75+7.99 70.35£7.73 76.35+8.01 74.95+9.12 0.303 0.093
HR (beat/minutes) 82.70+£7.48 80.15+11.46 79.5+8.18 81.2+8.5 0.205 0.744
Hb (g/dL) 12.65+£0.99 12.55+£1.09 12.39£0.68 12.52+0.55 0.340 0.464
Hct (%) 38.99+£3.27 39.14+£3.37 37.7£2.67 38.5+2.48 0.180 0.218
Glucose (mg/dL) 81.80+70 81.5+7.73 82.5+6.62 81.95+5.09 0.747 0.829
TC (mg/dL) 196.70+28.63 179.9+24.7 200.85+36.13 185.55+34.53 0.818 0.555
LDL-C (mg/dL) 115.65+26.06 107.1£22.7 117.55+£22.43 113.05+21.97 0.607 0.223
HDL-C (mg/dL) 62.10+11.38 63.35£11.77 61.75+£11.88 60.6+10.36 0.925 0.350
TG (mg/dL) 93.90£26.93 86.9£29.09 94.8+21.58 89.2+17.49 0.457 0.113
AST (U/L) 18.25+4.28 17.6+3.41 18.4+4.32 18.4+3.25 0.913 0.452
ALT (U/L) 17.05+7.88 15.7£6.42 18.6£5.65 18.4+4.77 0.290 0.140
ALP (U/L) 84.60£18.57 82.6+£17.33 87.4%+13.7 85.8+10.68 0.591 0.486
BUN (mg/dL) 10.62£2.60 9.95+1.49 10.99+2.73 11.35+£3.24 0.839 0.310
Creatinine (mg/dL) 0.66+0.08 0.64£0.09 0.68+£0.09 0.65+0.08 0.605 0.861
Albumin (g/dL) 4.35+£0.24 4.43+0.19 4.3+0.24 4.39+£0.26 0.445 0.582

Values are means* SD.

pl=Comparison of means between the two groups at baseline.
p2=Comparison of means between the two groups at week 4.
AST, aspartate aminotransferase; ALP, alkaline phosphatase; ALT, alanine aminotransferase; BP, blood pressure; BUN, blood urea nitrogen; HR, heart
rate; Hb, hemoglobin; Hct, hematocrit; HDL-C, high density lipoprotein-cholesterol; LDL-C, low density lipoprotein- cholesterol; TC, total cholesterol; TG,
triglyceride; BMI, body mass index; SD, standard deviation.
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TABLE 2. MATERNAL TOTAL ENERGY AND NUTRIENT INTAKES IN THE HERBAL SUPPLEMENT
GROUP AND PLACEBO GROUP AT BASELINE AND WEEK 4

Placebo (n=25)

Herbal supplement (n=25)

Dietary assessment Baseline

Week 4

Baseline Week 4 pl p2

Energy (kcal/day)

1,262.16+278.78 1,248.73+219.88 1,281.58+238.79 1,264.74+231.41 0.499 1.000

Carbohydrate (% of energy) 56.81+3.45 58.02£2.94 58.19+3.03 57.62+2.67 0.188 0.649
Protein (% of energy) 15.78+2.13 16.43+2.42 15.23+£2.67 15.36+2.41 0.479 0.169
Fat (% of energy) 27.41+£3.24 25.55+£3.52 26.58+4.39 27.03+£4.34 0.503 0.244
Fiber (g/day) 8.62x1.1 9.06+0.8 89+1.28 8.79+0.81 0.461 0.295

Water (mL/day)

2,216.39+531.09 2,300.17+£553.82 2,062.38+£517.6

2,198+£601.28 0.359 0.579

Values are means+ SD.
pl, comparison of means between the two groups at baseline.
p2, comparison of means between the two groups at week 4.

group would have a higher milk volume than the placebo
group. Statistical significance was set as p <0.05.

Results

A flowchart of the number of participants through the
study was shown in Figure 1. All participants randomly as-
signed to the two intervention groups completed the study.
According to the count of the recalled capsules at the end
visit, compliance was very good. The rates of capsule intake
were 98% and 96% in the herbal supplement and placebo
groups, respectively.

The general characteristics and blood chemistry of the
participants are shown in Table 1. At baseline and after the
intervention, most variables were not significantly different
between the two groups (p > 0.05).

Total energy and nutrient intake at baseline and after the
intervention did not differ for both the herbal group and pla-
cebo group (Table 2).

Human milk was recorded at baseline, week 2, and week 4
of the intervention period (Table 3). There were no between-
group differences in milk volume at baseline. The means
were 710 mL in the herbal group and 736 mL in the placebo
group. At week 2 and week 4, human milk volume in the
herbal group was significantly increased compared with the
placebo group (p=0.003 at week 2 and p <0.001 at week 4)
(Fig. 2). The percentage increase in milk volume in the herbal
group was 49% at week 2 and 103% at week 4. These in-
creases were greater than the placebo group at week 2 and
week 4, which were 11% and 24%, respectively.

Energy and nutrient composition of human milk is pre-
sented in Table 4. Before and after the intervention, the dif-
ference between the two groups was not significant. However,
in the herbal group the percent change in vitamin A tended to
increase, whereas in the placebo group it tended to decrease.

The liver function and kidney function test results were not
significantly different between two groups before and after
the intervention. Moreover, the researchers interviewed the
mothers regarding the adverse effects of the herbal supple-
ment and placebo, including headache, rash, itching, nausea,
excessive rectal gas, fatigue, bloating, abdominal pain, and
maple syrup smelling urine. The results showed that two
mothers in the herbal group and two mothers in placebo
group got excessive rectal gas, and two mothers in the herbal
group passed urine that smelled like maple syrup. However,
there was no significant difference between the two groups.
Adverse effects were not found in infants.

Discussion

Milk volume measurement is the standard method to assess
the performance of milk production. This study found that the
milk volume of the herbal group increased by 49% from
baseline to week 2 of the intervention and then increased by
103% at week 4. This increase was statistically significant
compared to the placebo group.

The major ingredient in this supplementation is fenugreek. It
is a spice used in Egypt, India, and Middle Eastern countries
and is believed to increase milk flow.'® The major chemical
compounds such as flavonoids, terpenoids, and saponin (dios-
genin) are known phytoestrogens that enhanced milk produc-
tion by stimulating the anterior pituitary gland to increase
prolactin.>'® An increase in milk production is often seen with
fenugreek use within 24-72 hours after initiation of therapy.’

Ginger also increases milk flow. It is a spice that is be-
lieved to improve blood circulation. A previous study by
Paritakul et al. found that ginger increased milk volume more
than the placebo at daly 3.% Turmeric has been used as a
galactagogue in India.!" In addition, it has been used to de-
crease pain, tension, and inflammation in mastitis, and is

TABLE 3. BREAST MILK VOLUME AND PERCENTAGE CHANGE BETWEEN
THE HERBAL SUPPLEMENT GROUP AND PLACEBO GROUP

Milk volume (mL/day)

Time Herbal supplement (n=25) Placebo (n=25)

Milk volume (% change)

Herbal supplement (n=25) Placebo (n=25) P

Week 0 710+216 736179 0.425 — — —
Week 2 1,030 £264* 805+ 181 0.003 49+32% 11£20 <0.001
Week 4 1,399+312* 896185 <0.001 103 £38* 24+22 <0.001

*Significant differences at p <0.05.
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commonly used in postpartum recovery because of its anti-
inflammatory, antioxidant, and wound healing properties.'?
Increased blood circulation may improve milk production,
and some chemical compounds in these herbs have an es-
trogenic effect that stimulates the anterior pituitary to ?ro—
duce more prolactin, resulting in increased milk quantity.'>'*
The quality of milk in this study did not significantly
change for both groups. In the herbal group, milk composi-
tion tended to improve, especially vitamin A concentration.
A previous study found vitamin A and iron in fenugreek seed
that might affect milk quality, but no studies have relported
that fenugreek has an effect on milk nutrient content.'*!?
This study found some adverse effects associated with the
herbal supplement, including excessive rectal gas and maple
syrup smelling urine. Some previous studies reported a ma-
ple syrup-like odor in the urine after fenugreek use.>'” The
aroma of fenugreek seed is eliminated through sweat and
urine. Furthermore, essential oils in ginger and turmeric
might improve poor digestion and relieve excessive gas from
the rectum.!®!7 Thai traditional medicine uses ginger and
turmeric to support digestion and relieve a bloated stomach.

P<0.001

*

=il=— Herb
= ¢» = Placebo

Wko Wk2 Wk4

Currently, the Food and Drug Administration (FDA) re-
gards fenugreek to be generally regarded as safe (GRAS),’
although clinical supervision should be employed when re-
commending the use of fenugreek or any galactagogue.'’
However, some breastfeeding mothers choose natural medi-
cation to improve their milk volume because they have infant
safety concerns about the use of conventional medications.
Using galactagogues supports maternal mental health.”'®

More energy and nutrient intakes are commonly re-
commended for breastfeeding mothers to support sufficient
milk supply. Buntuchai et al. found that some local tradi-
tional foods in Thailand may be used to maintain milk
volume."® However, some food is difficult to find in a large
city, especially in Bangkok. This result proved that mixed
herbal supplementation that included fenugreek, ginger, and
turmeric enhanced human milk volume at week 2 without
serious adverse effects. Using this galactagogue supplemen-
tation is one of the options that have been used to promote
breastfeeding mothers to feel more confident and maintain
their milk supply. The infants will receive benefits from hu-
man milk for growth, development, and immunity.

TABLE 4. MILK NUTRIENT CONTENTS BEFORE AND AFTER CONSUMPTION OF HERBAL SUPPLEMENT OR PLACEBO

Herbal supplement (n=

25) Placebo (n=25)

Nutrients Baseline® Week 4 Change (%)  Baseline® Week 4 Change (%) pb

Energy (kcal/100 mL) 70.15£9.62  6842+1398 —1.59+19.68 69.52+9.62 68.33+7.89 —-0.95+9.48 0.979
Carbohydrate (g/100mL)  7.09%£0.49 7.19£0.43 1.64+594  7.07+£0.17 7.15+£0.33 1.18+3.63 0.673
Protein (g/100 mL) 1.32+0.16 1.34+0.19 1.43+9.47 1.37+£0.19 136+0.23 -1.13+9.04 0.791
Fat (g/100 mL) 4.2240.63 4.1940.69 0.3+£15.35 4.16+0.55 4.07+£048 -1.47%x11.1 0.500
Vitamin A (ug/100mL) 100.32£27.92 101.22+27.73 1.52£9.16 93.83£26.5 90.23+£25.05 -3.46+8.59 0.060
Vitamin C (mg/100 mL) ND ND — ND ND — —

Calcium (mg/100 mL) 24.35+3.776  26.74%+6.7 3.15+£9.46 23.05+3.63 27.86+4.96 2.37+3.41 0.801
Iron (mg/100 mL) 0.19£0.07 0.2+0.08 35+8.72 0.17£0.05 0.2%0.06 3.11£6.71 0.250

Values are means £ SD.

“There were no significant differences between the two groups at baseline.
"Comparison of percentage change between the two groups; significant differences at p <0.05.

ND, nondetectable.
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Although one limitation of this study was its small sample
size, it was a strong randomized double-blind placebo-
controlled trial that included 1-month postpartum exclu-
sively breastfeeding mothers. These mothers were in the stable
period of producing mature milk. The measurement of human
milk volume has many confounding factors such as nutrition,
medication, smoking, and drinking. This study reduced con-
founding factors by using criteria and a food record. More-
over, the quantity of milk produced was measured from an
average of 2 days milk collection. However, a study on the
mechanism of these galactagogues is still needed to support
the use of supplementation.

Conclusion

Based on this study, mixed herbal supplementation, in-
cluding fenugreek, ginger, and turmeric, can increase human
milk volume in a period of 2 weeks without serious adverse
effects in mothers and infants.
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