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Abstract— Pregnant and Breastfeeding women are 

vulnerable group for experiencing nutritional deficiencies. 

Indonesia has many diverse plants which have potential to 

overcome various micronutrients and macronutrients 

deficiencies among pregnant and breastfeeding women. One of 

the plant that has potential to overcome nutritional deficiencies 

namely Bay Leaf (Syzygium Polyanthum). Previous research 

on animals has proven that the Bay Leaf extract has high of 

iron content. This research was conducted by improving the 

technology of Bay Leaf processing which expected to increase 

its influence on the body, especially for handling of 

micronutrients and macronutrients deficiencies. 
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I. INTRODUCTION  

Pregnant and Breastfeeding women are vulnerable group 
for experiencing nutritional deficiencies. During pregnancy, 
maternal nutrition should contain amount and quality of good 
nutrition as a prevention of deterioration of fetal health [1]. 
Whereas during breastfeeding, the nutritional status of the 
mother has an important role of success of breastfeeding 
which indicators are measured by the exclusive breastfeeding 
duration, growth infants and nutritional status of mothers 
after breastfeeding [2]. Some common micro and 
macronutrient deficiencies problems that occur in pregnant 
and breastfeeding women, include: iron deficiency (anemia), 
vitamin deficiency, magnesium deficiency and also calcium 
deficiency [3] .  

Health problem in pregnancy related to calcium 
deficiency namely preeclampsia. Preeclampsia is a 
multisystem disorder that complicates 3%-8% of pregnancies 
and is one of the main causes of morbidity and mortality 
worldwide. Overall, 10-15% of maternal deaths are directly 
related to preeclampsia and eclampsia. The greatest impact 
of preeclampsia occurs in developing countries where the 
incidence of preeclampsia is 20-80% of maternal mortality. 
Calcium is good micronutrient that has been studied was 
related with preeclampsia. Several epidemiological studies in 

developing countries show an association between decreased 
calcium intake and preeclampsia. Evidence that changes in 
calcium metabolism as an important factor on development 
of preeclampsia. 

Several clinical studies discuss about calcium 
supplementation during pregnancy. A meta-analysis of 
various randomized control trial studies showed that 
administration of calcium during pregnancy can prevent the 
incidence of preeclampsia. Inadequate calcium consumption 
in pregnant women can cause side effects for mother and 
fetus and also produce osteopenia, tremors, paresthesias, 
muscle cramps, tetanus, fetal growth stunted, low birth 
weight, and low fetal mineralization [4].  

Besides calcium, other minerals that are closely related to 
the incidence of preeclampsia is Magnesium. This mineral 
works in about 300 enzyme functions in the body's chemical 
reactions in various forms. The process of protein synthesis, 
nerve and muscle function, blood glucose control and blood 
pressure control are some of the body's metabolic functions 
that are closely related to magnesium [5]. Breastfeeding 
woman with micronutrient and macronutrient deficiencies 
(usually in developing countries) can affect to volume and 
composition of breast milk. So that it takes various efforts for 
meeting the needs of pregnant and also breastfeeding 
woman. 

Other data obtained related to micro and macronutrient 
deficiencies, namely: anemia. Globally, the prevalence of 
anemia in pregnancy around the world is 41.8%. The 
prevalence of anemia of pregnancy are in Asia around 
48.2%, Africa 57.1%, America 24.1%, and Europe 25.1% 
[6]. Based on the research result of Baseline Health Research 
(Riskesdas) 2013, the prevalence of anemia in pregnancy in 
Indonesia was 37.1% [7]. World Health Organization 
(WHO) related to anemia since 1995-2011 estimated the 
prevalence of anemia in women of reproductive age around 
29, 4%, which value affects more than 528.7 million women 
[8][9]. The results of this research showed that the 
prevalence of anemia were higher among breastfeeding 
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woman (63%), followed by pregnancy (59%), and women 
who were neither pregnant nor lactating (53%) [10].  These 
data are able to represent the number of anemia in 
breastfeeding woman it includes to the category women of 
reproductive age. Based on these explanations, it can be 
concluded that pregnancy and breastfeeding women have 
increased needs but the fulfillment of both micro and 
macronutrient nutrients is still not optimal. 

Breastfeeding woman are no less important as a group 
that needs monitoring for meeting their nutrition because 
breastfeeding woman be the targets of the First Thousand 
Days Of Life Program in addition to pregnant women, 
newborns, and children under two years. First Thousand 
Days Of Life Program is an effort to accelerate community 
nutrition improvement. Unfortunately, this movement does 
not show attention to the nutrition of breastfeeding woman. 
This can be seen from the type of specific and sensitive 
nutrition interventions during the period of First Thousand 
Days Of Life program, only focused on pregnant women, 
newborns, and babies aged six months to two years, while 
breastfeeding woman did not get the intervention's attention 
about nutrition. Various government programs have still not 
reached the target of breastfeeding woman who are actually a 
nutrition-prone group [11]. So that various efforts are made 
to improve the health of breastfeeding woman through health 
promotion activities, monitoring the nutritional status of 
mothers to be able to create behavioral changes for meeting 
their nutritional needs. 

Indonesia has various plants that has the potential to 
overcome variety of health problems including micro and 
macronutrient deficiencies, one of which is by using bay 
leaves, which are Indonesia plants that are easily to found 
[12]. Bay leaves has a latin name Syzygium Polyanthum that 
is one of family Myrtaceae species [13]. This leaf is known 
as a cooking ingredient in local Indonesian communities with 
the aim of adding flavor to enhancing the taste food. 

Nonetheless now days, bay leaves has been used to 
overcome various health problems such as antifungal, 
antibacterial, antimalarial, antidiarrheal, anti-inflammatory, 
antioxidant, anti-cholesterol, antidiabetic, and hyperuricemia 
to inhibit the formation of plaque and dental caries [14].  Bay 
leaves could not induce toxic, teratogenic and genotoxic 
effects that were shown on animals used as an experiment 
[15]. Bay leaves contains many nutrients that are good for 
the body, including minerals. Previous journals explained 
that bay leaves had high iron content, folic acid, vitamin 
B12, riboflavin, vitamin B6, vitamin A, vitamin C, vitamin E 
and protein. Consuming bay leaves can supply the needs of 
minerals in the body. Previous research has done bay leaves 
processing in the form of extracts, which have been proven 
to have benefits for health. Whereas in this research, bay 
leaves processing was carried out with Nanotechnology 
which is the process of making a material so that it has a very 
small size (around 1-100 nanometers) or commonly referred 
to as the nanoscale. While the term for materials of this size 
is often referred to as Nano-crystals and Nano-material [16]. 

Some of the advantages of nanotechnology are to 
increase solubility and bioavailability, protect from toxicity, 
increase pharmacological activity and stability to provide 
physical protection to the drug. Thus, Nano-sized drugs for 
herbal medicines will have the potential benefits in 

increasing activity to overcome a problem [17]. In addition, 
the advantages of Nanotechnology are to give high 
concentrations of drugs to the disease because of unique size 
with high loading capacity, drugs in small particle size that 
can increase the action of drugs in the blood, the 
concentration of the drug will persist in the intended organ 
with a longer period and can reduce the drugs effect [17]. 

Based on the explanations, it is important to conduct this 
research to determine the potentials minerals of bay leaves 
nanoparticles (syzygium polyanthum) to support woman in 
pregnancy and breastfeeding woman. 

II. OBJECTIVE 

This research aimed to improve the technology of Bay 
Leaf processing with nanotechnology and determine the 
mineral content in nanoparticles of Bay Leaf and also the 
potential to support the minerals needs in pregnancy and 
breastfeeding woman. 

III. RESEARCH METHOD 

A. Tools and Material 

The tools used in this study are the X-Ray Fluorescence 
Spectrometer (XRF), ovens, analytical balance, bowl mill, 
steel bowls and steel balls. While the materials used in this 
study were bay leaf samples taken from the Tawangmangu 
area, Central Java. 

B. Research Methods 

Simplisia Bay leaves weighed as much as 100 grams. 
Then the simplicia is blended until smooth. The bay leaf is 
not mixed with anything. After being delicate, bay leaves 
were put into the bowl mill for ± 10 hours to obtain 
nanoparticle material. The process of making bay leaf 
nanoparticles also used bowls and steel balls. Steel balls 
consist of 2 types, namely large balls and small balls. For 
harder materials, usually use a large steel ball. The Bay leaf 
(organic material) used a small steel ball so that is was better 
in producing nanoparticles. After 10 hours in the bowl mill, 
bay leaves have become nanoparticle material. Samples of 
bay leaf nanoparticles as much as 1 gram were ready for 
XRF test. 

C. Analysis  

Samples of bay leaf nanoparticles were measured using 
an XRF spectrometer. Samples of bay leaf nanoparticles 
were placed in the XRF chamber. The results of the analysis 
was print out data about composition and mineral content of 
bay leaves. 

IV. RESULT 

Bay leaf samples taken from Tawangmangu area were 
begun by harvesting the ripe which were dried. After that, 
dried bay leaf were refined using a blender. Bay leaves that 
have been refined, put in a bowl mill about 10 hours to get 
nano particles from the bay leaf themselves. The XRF 
analysis results showed the percentage (%) of the content of 
the minerals contained in bay leaf samples (syzygium 
polyanthum). The weight of each mineral is the weight of a 
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mineral in each sample of Bay leaf per gram after becoming 
nano particles. 

The final analysis results of mineral content in bay leaves 
(Syzygium Polyanthum) were shown in the following figure: 

A. Macro Minerals Of Bay Leaf (Syzygium Polyanthum) 

 

Fig. 1. Macro Mineral Content in Bay Leaves (Syzygium Polyanthum) 

Based on the data in Figure 1, it was concluded that there 
are several types of macro minerals contained in Bay Leaves 
(Syzygium Polyanthum), including: Calcium (751.25 mg per 
gram), Magnesium (48.75 mg per gram), Phosphorus (25.15 
mg per gram), Sulfur (62.5 mg per gram), Chlorine (5.4 mg 
per gram) and Potassium (287.5 mg per gram). From the 
elaboration of these data, it is known that the highest macro 
mineral content in Bay leaves (Syzygium Polyanthum) is 
Calcium. 

B. Micro Minerals Of Bay Leaf (Syzygium Polyanthum) 

 

Fig. 2. Micro Mineral Content in Bay Leaves (Syzygium Polyanthum) 

Based on the data in Figure 2, it can be concluded that 
there are several micro minerals found in Bay Leaves 
(Syzygium Polyanthum), including: Silicon (29.87 mg per 
gram), Iron (13.05 mg per gram), Strontium (3.88 mg per 
gram), Yttrium (2.16 mg per gram) and Zirconium (20.37 mg 
per gram). From this explanation, it can be seen that the 
highest micro minerals content in Bay Leaf (Syzygium 
Polyanthum) is silicon. 

C. Potential of Bay Leaf (Syzygium Polyanthum) To 

support of Mother’s Nutrition 

TABLE I.  POTENTIAL OF BAY LEAF (SYZYGIUM POLYANTHUM) FOR 

SUPPORT OF MOTHER’S NUTRITION (PER DAY) 

 

Based on the table 1, several types of minerals and their 
contents have been described which are calculated to 
determine the potential of the Bay Leaf (Syzygium 
Polyanthum) for nutritional support in pregnancy and 
breastfeeding women. The data cannot describe all types of 
minerals related to specific minerals demand data not 
specifically explained. From this table, it can be seen that 
several types of maternal nutritional needs can be fulfilled 
with Bay Leaves (Syzygium Polyanthum), including: 
Calcium, Potassium, Magnesium, Phosphorus and Iron. 

V. DISCUSSION 

Based on the data that has been described, calcium 
becomes a potential macromineral substance to support the 
needs of pregnant and breastfeeding woman. Calcium in bay 
leaves can meeting the needs of pregnant and breastfeding 
women around 57.7% per day. Some common benefits of 
calcium are bone and tooth growth, regulating blood clotting, 
muscle contraction and relaxation, preventing osteoporosis, 
glycogen storage and the circulation functions of the brain 
and nerve system [18].  

In preventing osteoporosis, it is very necessary to take 
consideration to lifestyle because it is very influential on 
bone mass such as eating foods that contain lots of calcium. 
The average calcium consumption of Indonesian people is 
also low, which is around 254 mg per day which is only a 
quarter of the international standard. Important precautions 
are taken early, such as women of childbearing age 
(including pregnant and breastfeeding women) between 15-
49 years, especially before the woman is married and has 
children, because about 30 grams of calcium from the mother 
are able to be given to the fetus. Low calcium intake during 
pregnancy can cause disruption of mobilization of the 
mother's skeleton to support fetal needs. 

In addition, insufficient calcium intake can increase the 
risk of bone loss during pregnancy and reduce postpartum 
bone recovery [19]. Longitudinal studies of calcium 
metabolism during pregnancy show that maternal calcium 
absorption increases significantly during the second and third 
trimesters. Even with a high absorption rate, fetal needs is up 
in the third trimester with 350 mg per day requirements 
which may not be supported by chronic low calcium 
consumption (<600 mg per day) because the total calcium 
absorbed is less than the amount needed. 

Based on the results of the research also found those bay 
leaves contained Magnesium of 48.75 mg, which has the 
potential to support the mineral, needs per day of 13.9% for 
pregnant and 15.7% for breastfeeding women. Magnesium is 
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a vasodilator in regulating blood pressure and as an inhibitor 
of contraction of vascular smooth muscle. Inadequate 
magnesium intake causes narrowing of the arterial and 
capillary walls so that blood pressure increases. Magnesium 
also has a role in producing vasodilator prostacyclin and NO 
(nitric oxide) by modulating the reactivity and movement of 
blood vessels [20] and can reduce dysmenorrhea pain [21]. 
In retrospective studies have reported that magnesium 
supplementation during pregnancy is strongly associated 
with a reduced risk of fetal growth retardation and 
preeclampsia. In addition, a cross-sectional study of food 
intake at the end of the first trimester of pregnancy reported 
that high magnesium intake was strongly related to 
enhancement of infant birth weight [22]. 

For micro mineral, bay leaves contain Fe (iron) which 
has the potential to support the needs of pregnant and 
breastfeeding women. The content of Fe (iron) in bay leaves 
can supply the needs of pregnant by 50.1% and breastfeeding 
woman by 40.7%. The body needs iron which it is functions 
for oxygen synthesis in transporting proteins, especially 
hemoglobin and myoglobin and for the formation of heme 
enzymes and other iron-containing enzymes involved in 
electron transfer and oxidation reduction [23]. Most of the 
iron is in the form of hemoglobin (Hb) which functions in the 
blood to carry oxygen from the lungs to all body tissues. 
After that, iron has a function to take back carbon dioxide 
from all cells to the lungs to be exhaled from the body. Iron 
also has an important role for immunity in the process of 
formation of lymphocyte cells [24]. During pregnancy, iron 
has an important role in the transport of oxygen by red blood 
cells/erythrocyte (RBC), energy production, growth and 
development have important role in the process of 
homeostasis for the mother and fetus [25]. Other research 
also shown that although breast milk is not the best source of 
iron, the quality of breast milk is strongly influenced by 
maternal iron reserves. 

Based on the discussion, it can be concluded that bay 
leaves have the potential to support the mineral needs of 
pregnant and breastfeeding women. 

VI. CONCLUSION 

The analysis shows that there are several mineral 
compositions in bay leaves, including: Mg, Si, P, S, Cl, K, 
Ca, Fe and Sr which are needed by pregnant and 
breasfeeding women. Potential minerals in bay leaves that 
most significant to support the needs of pregnant and 
breastfeding women are calcium (57.7% per day), 
Magnesium (13.9% for pregnant women and 15.7% for 
breastfeeding woman) and iron (50.1%/g for pregnant and 
40.7%/g for breastfeeding woman).  

Comparison of the effectiveness of the extract and nano 
processes in producing Fe is 0.44 mg / 100 gram extract, 
while nano 13.05 mg / 1 gram. Nano process produces 29.66 
times more Fe (iron) than extract. Other minerals cannot be 
compared. 
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