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Abstract
Background: Meconium staining of amniotic fluid harms newborns. Pregnant women in Palangka Raya 
City have the habit of consuming young coconut water to prevent the meconium staining of amniotic fluid. 
Young coconut water contains the highest mineral potassium. Potassium can affect the intestinal peristaltic.

Objective: Analyzing the effect of potassium of young coconut water consumed by pregnant women in 
the third trimester on the levels of potassium saliva of mothers and the newborn and meconium levels of 
amniotic fluid.

Methods: This study was a prospective cohort study of third-trimester pregnant women. The study sample 
was taken randomly, 24 pregnant women who consumed young coconut water and 24 who did not consume 
young coconut water.

Results: Potassium levels of young coconut water had a positive correlation with levels of maternal salivary 
potassium (b = 0,414, p = 0,000). Maternal salivary potassium levels had a negative correlation with 
meconium levels of amniotic fluid (b = -0,603, p = 0,000). Maternal salivary potassium levels through infant 
salivary potassium levels had a negative correlation with meconium levels of amniotic fluid (b= -0,205, p 
= 0,000).

Conclusion: Young coconut water consumed by pregnant women during the third trimester can prevent the 
meconium staining of amniotic fluid
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Introduction
Meconium levels of amniotic fluid are an indicator 

of meconium staining of amniotic fluid (MSAF). The 

incidence of the MSAF base on ethnicity in the world 
is around 14% -29%1. The MSAF harms newborns2. 
Meconium aspiration syndrome causes the mortality rate 
of newborns to increase by 35%3. Babies accompanied 
by the MSAF are admitted to the neonatal intensive care 
unit (NICU) by 98.4% -100%4.

Pregnant women in Palangka Raya City have the 
habit of consuming young coconut water (YCW) to 
prevent the MSAF. The YCW contains the main mineral 
the highest is potassium, amounting to 7300 mg per 
liter5. Potassium intake is necessary because the body 
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cannot produce and store it6. It is necessary to prove 
the effect of young coconut water potassium on the 
potassium levels of the mother and baby as well as the 
meconium levels of amniotic fluid that is an indicator of 
the MSAF.

Methods
This study was a cohort prospective study 

observational. The study locations were 10 health centers, 
namely Pahandut, Panarung, Bukit Hindu, Menteng, 
Kalampangan, Kereng Bangkirai, Kayon, Jekan Raya, 
Marina Permai and Tangkiling, in Palangka Raya City, 
Central Kalimantan, Indonesia. The population consisted 
of 40 third trimester pregnant women who consumed 
YCW and 38 pregnant women who did not consume 
YCW. The study sample was taken randomly, 24 from 
pregnant women who consumed YCW (YCW group) 
and 24 from mothers who did not drink YCW (control 
group). Data collection from 28 weeks of gestation 
until delivery or the third trimester (November 2019 to 

February 2020). The inclusion criteria were pregnant 
women who entered the third-trimester of pregnancy 
(28 weeks), the age of the pregnant women was 20-35 
years. The exclusion criteria were Gemelli, intrauterine 
growth retardation (IUGR).  The drop-out criteria 
were premature, intrauterine fetal death, placental 
insufficiency, malpresentation, prolonged labor, position 
abnormalities, premature rupture of membranes.

The potassium content of young coconut water was 
measured using the atomic absorption spectrophotometer 
method at the Uanir Pharmacy Laboratory. Daily intake 
of potassium levels was measured using the estimated 
food records method7, photos of food sizes8, NutriSurvey 
software. Maternal salivary potassium levels and 
newborn salivary potassium levels were measured 
using a cardy potassium meter9. The meconium level of 
amniotic fluid was measured using the meconium-crit 
method in the Biomedical Laboratory10. The statistical 
test of the data used path analysis with the help of 
multiple regressions.

Results
Table 1. Characteristics of respondents based on the YCW group and the control group

Variable YCW Group Control Group p 

YCW potassium levels consumed by pregnant women (mg/
day) 646, 79 ± 230,09 -

The potassium levels of daily intake of pregnant women 
(mg/day) 1807,34 ± 434,80 1733,01 ± 423,46 0,551

Potassium saliva levels of pregnant women (mmol/l) 41,00 ± 6,78 27,50 ± 6,08 0,000*

the newborn salivary potassium levels (mmol/l) 22,82 ± 5,03 15,14 ± 6,32 0,000*

Maternal amniotic fluid meconium level (%) 3,75 ± 1,89 11,67 ± 6,03 0,000*

The average YCW potassium level consumed by 
pregnant women in the third-trimester of the YCW 
group was about 1/3 of the daily intake potassium level. 
Daily intake of potassium levels in the two groups did 
not differ p> 0.05. The potassium level in the YCW 

group was 13.50 mmol/l higher than the control group. 
The potassium saliva level of the newborn in the YCW 
group was 7.68 mmol/l higher than the control group. As 
much as 29% of the potassium level in the control group 
was hypokalemia. The amniotic meconium level in the 
YCW group was 7.92% lower than the control group.
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Table 2. Effect of YCW Potassium Levels on Potassium Saliva Levels of Pregnant Women

Variable b p 

YCW potassium levels 0,699 0,000*

The potassium levels of daily intake 0,360 0,000*

YCW potassium levels after controlled for daily potassium levels had a positive correlation on salivary potassium 
levels in pregnant women (p <0.05)

Table 3. Effect of Potassium Saliva Levels of Pregnant Women on Potassium saliva levels of the newborn

Variable b p

Potassium Saliva Levels of Pregnant Women            0,470 0,001

Table 4. Effect of Potassium Saliva Levels of Pregnant Women through the newborn salivary potassium 
levels

Variabel b p

Potassium Saliva Levels of Pregnant Women -0,603 0,000*

the newborn salivary potassium levels -0,435 0,000*

The direct effect of salivary potassium levels of pregnant women on meconium levels of amniotic fluid was -0.603. 
The indirect influence of salivary potassium levels of pregnant women through the newborn salivary potassium levels 
on meconium levels of amniotic fluid was the multiplication result of 0.470 x (-0.435) = (-0.205). The percentage of 
the contribution of the influence of the  maternal salivary potassium and the newborn simultaneously on the  amniotic 
fluid meconium levels  was from the R Square value of 79.9%. Figure of the path analysis results  was as follows.

Figure 1. The results of the path analysis

YCW potassium levels after controlled for 
potassium levels of daily intake through the variable 
between mother and newborn salivary potassium levels 
had an effect on the meconium levels of amniotic fluid

Discussion
After controlled for potassium levels of daily 

intake, YCM potassium increased maternal salivary 

potassium levels. The YCM was more easily and 
quickly absorbed by the body. The ease and speed of 
the YCW was absorbed by the body because of the 
factor composition, specific gravity, osmolarity, and 
homeostasis. The compound of YCW electrolytes was 
similar to electrolytes for body fluids. The major cation or 
electrolyte positive charge YCW and body fluids consist 
of potassium (K), calcium (Ca), magnesium (Mg), and 
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sodium (Na). The major anion or electrolyte negative 
charge of YCW and body fluids, namely chloride (Cl) 
and phosphate (PO4). Apart from the composition that 
caused YCW to be easily and quickly absorbed was 
its specific gravity. The YCW specific gravity was the 
same as the specific gravity of blood plasma, which was 
1.02011. YCW had an osmolarity that corresponds to the 
osmolarity of blood. The YCW osmolarity was around 
300 mOsm / kg, and the blood osmolarity is 280-330 
mOsm/kg12, 13. Based on the homeostasis test YCW 
did not cause coagulation initiation even if half of the 
plasma was replaced with YCW fluid14. Evidence of 
young coconut water was easier and faster absorption in 
the body seen from several speed indicators such as the 
following study results. Young coconut water had the 
highest and fastest recovery rehydration index compared 
to drinking supplement15, plain water16, pocari sweat17, 
watermelon and lemon juice18. Young coconut water was 
more able to maintain plasma volume than the drinking 
of supplement19. Young coconut water accelerates the 
recovery of the pulse better after exercise compared to 
mineral water and drinking of isotonic20

Maternal salivary potassium levels had the effect 
of increasing salivary potassium levels in newborns. 
Maternal potassium levels play a significant role as a 
relaxant and vasodilator of blood vessels, it facilitate the 
flow of uteroplacental blood to the fetus21.  Every 30 
peq/100 g per minute potassium release from the muscle 
causes a 5x increase in blood flow, this does not occur in 
hypokalemia22. In the third-trimester of pregnancy, the 
number of potassium channels increased in the smooth 
muscle of the uterus so increasing fetal oxygenation23,24. 
Infants born with hypoxia had the flow of potassium 
in the pulmonary artery smooth muscle was very little. 
Infants born with normoxia had a dramatic increase in 
pulmonary artery potassium channels25. 

Levels of potassium saliva for pregnant women 
through the newborn salivary potassium levels had the 
effect of reducing meconium levels of amniotic fluid. 
Potassium acts as a stabilizing force in the physiology of 
gastrointestinal movements26. The fetal gastrointestinal 
function began to approach normal in the third-trimester 
of pregnancy but was still inactive6. The results of study 
on 60 fetuses found that progressive potassium addition 
was highest in the pregnancy third trimester27. The 
current density of potassium in fetal colonic smooth 
muscle was very high inactivation was more persistent. 
The phenomenon inhibits the action potential and 
thereby delaying the activation of bowel movements28. 

The results of this study were 29.3% of newborns in 
the hypokalemia control group. Hypokalemia caused 
an incomplete repolarization process resulting in 
reentry, overloads of intracellular Ca2 +, causes colonic 
arrhythmias29. Hypokalemia also caused circulatory 
disorders, caused vasoconstriction, and increased 
intraluminal pressure from 10 to 60 to 100 mmHg24. 
Vascular vasoconstriction impedes the smooth flow of 
blood, leading to intestinal smooth muscle ischemia and 
gastrointestinal arrhythmias30,31. Colonic arrhythmias 
either caused by reentry events or intestinal smooth 
muscle ischemia due to potassium deficiency could lead 
to excretion of meconium in the amniotic fluid.

There was a direct effect of salivary potassium 
levels of pregnant women on meconium levels of 
amniotic fluid. The meconium content of amniotic fluid 
was the percentage of meconium (solute) deposits in 
the amniotic fluid (as a solvent)10. Maternal salivary 
potassium could affect the volume of amniotic fluid so 
affecting osmolarity. If osmolarity decreased (dilute 
solution) could reduce the meconium level of amniotic 
fluid. The amniotic fluid volume was strongly influenced 
by the movement in-out the amniotic space through the 
intramembrane32. Maternal hydration increased the 
volume of amniotic fluid, not because of increased fetal 
urine production but because of intramembranous fluid 
shifting33,11. Maternal salivary potassium promoted 
blood circulation, increased intramembranous flow, and 
affected the volume of amniotic fluid21.

The levels of potassium saliva for pregnant women, 
both directly and indirectly, reduced the meconium level 
of amniotic fluid, which means that it prevented cloudy 
amniotic fluid. The influence of the mother and newborn 
saliva potassium on the amniotic fluid meconium level 
was 79.9%, meaning that there were other variables 
in addition to the variables examined in this study. 
Potassium from the electrolyte content of amniotic fluid 
needed to be considered in subsequent studies where in 
this study it had not been taken into account.

Conclusion
Young coconut water consumed by pregnant women 

during the third trimester can prevent the meconium 
staining of amniotic fluid
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