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ABSTRACT 

Government has established the provision of Fe tablet for pregnant mothers. However, third 

trimester mothers who are suffering from anemia still presents. Therefore, additional 

nutrition needs to be given aiming to increase their hemoglobin level. This research was 

carried out to compare the effectiveness of tomatoes juice and spinach juice consumption to 

increase hemoglobin level on third trimester mothers with anemia. The current research was 

conducted through a quasi-experimental research using two group pretest-posttest design. 

Furthermore, data analysis was done by using dependent t-test and independent t-test. As 

many as 30 pregnant mother suffering from anemia were involved and divided into two 

groups. The first group consumed tomatoes juice, while the second group consumed spinach 

juice every day for 14 days. All mothers also consumed Fe tablet every day according to the 

regulation. This research was carried out in Tangerang District on January 2021. These 

research results revealed that there was significant differences on the hemoglobin level 

before and after tomatoes juice and spinach juice consumption on the experimental groups. 

Significant differences on hemoglobin level were also found between the effectiveness of 

tomatoes juice and spinach juice on trimester pregnant mothers suffering from anemia (p 

value 0.037). Hence, it can be summed up that spinach juice is more effective in increasing 

the hemoglobin level of third trimester mothers suffering from anemia compared to tomatoes 

juice. It is suggested for the health workers to recommend pregnant mothers to consume 

spinach juice to increase or maintain their hemoglobin level. 
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BACKGROUND 

Anemia is one of a condition where hemoglobin level in blood is below normal, so it 

is insufficient to meet an individual physiological need (World Health Organization, 2017). 

Anemia on pregnancy has bigger risk on low birthweight, premature birth, as well as 

perinatal and neonatal mortality (Rahman et al., 2016). Heavy anemia is related to higher 

maternal mortality rate (Daru et al., 2018). Anemia also affects more than a half billion 

productive women in the world. Particularly, it was estimated to affect 38% (32.4 million) 

pregnant mothers globally, with the highest prevalence was in Southeast Asia (48.7%) and 

Africa (46.3%) (World Health Organization, 2015). 

 Based on the World Health Organization (2017) anemia on pregnant mother is 

divided into non-anemia if the hemoglobin level is more than or equal to 11 g/dL. On the 

other hand, a pregnant mother is considered to suffer from anemia if the hemoglobin 

concentration is less than 11 g/dL during the first trimester, less than 10.5 g/dL during the 

second trimester, and less than 11 g/dL during the third trimester. This is a diagnostic for 

anemia during pregnancy. During pregnancy, due to the increased blood volume and blood 

thinning, hemoglobin concentration naturally decreases during the first and second trimester, 

then increased periodically during the third trimester (International Nutritional Anemia 

Consultative Group, 2012).  

  In Indonesia, based on the Basic Health Research 2018, there were 48.9% 

pregnant mothers who suffered from anemia. This increased from 37.1% in 2013. To 

overcome anemia, government has established the regulation of provision of blood booster 

tablet or iron tablets or Fe tablet for pregnant mothers. Data from the Basic Health Research 

in 2018 showed that not all pregnant mothers consumed Fe tablet. It was known that only 

72.3% pregnant mothers obtained Fe tablet, and all of them obtained only 90 Fe tablet or 

only 76%. Meanwhile, pregnant mothers who obtained more than 90 tablets were only 24%. 

However, pregnant mother who consumed more than 90 Fe tablets were only 38.1% 

(Ministry of Health of RI, 2018).  

Based on the data issued by Mothers’ Health Annual Report from Sukadiri Public 

Health Center of Tangerang in 2018, there were157 pregnant mothers (12.17%) of total 

1,290 pregnant mothers who suffered from anemia. Meanwhile, third trimester pregnant 

mothers who suffered from anemia were 45 pregnant mothers (3.48%). Treatment has been 

done to handle pregnant mothers who suffered from anemia in Sukadiri Public Health Center 

of Tangerang through the provision of Fe table (Profile of Sukadiri Public Health Center, 

2019). Based on the data above, various solutions are required so that pregnant mothers will 

not suffer from anemia and their pregnancy becomes healthier.  

Several research projects have been done to increase hemoglobin level on pregnant 

mothers, one of them is by adding nutritional food intake such as tomatoes juice by Fitriani 

et al. (2020) and Novyriana & Caesarani (2019); dragon fruit juice by Soleha et al. (2020) 

and Sitepu & Hutabarat (2020); red spinach juice by Astuti et al. (2017); and spinach juice 

Kundaryanti et al., 2018). 

Therefore, based on the explanation above, current research was carried out aiming to 

compare the effectiveness of tomatoes juice and spinach juice consumption on hemoglobin 

level of third trimester pregnant mothers suffering from anemia.  

 

METHODS 

This research employed quasi-experimental research using pretest and posttest two 

groups design. The number of respondents involved in this research was 30 pregnant mothers 

on their third trimester suffering from anemia. The inclusion criteria of choosing the 
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respondents mild anemia (hemoglobin >8 g/dL and <11 g/dL), no allergic to tomatoes and 

spinach, no comorbidities during pregnancy and labor, and willing to participate in the research 

procedure to the end. Furthermore, research respondents were divided into two groups, the 

first group consumed tomatoes juice, while the second group consumed spinach juice. In 

addition, all respondents still consumed Fe tablet according to the provisions from health 

workers in Public Health Center. This research was carried out at Sukadiri Public Health 

Center, Sukadiri Sub-District, Tangerang District, Banten Province in January 2021.  

Respondents’ hemoglobin level was mesured before the intervention and after 14 days 

of consuming juice. Tool used was digital Hb measurer. Blood collection process was done 

hygienely. Tomatoes or spinach juice consumed by the resepondents were 200 ml. Tomatoes 

juice was made by blending red and clean 200g tomatoes, 50 mL water, and 2 g sugar. 

Meanwhile, spinach juice was made by cooking 50 g spinach leaves, 150 ml water, 1 shallot 

clove, ¼ tsp of salt, and ½ tsp of sugar. After thia mixture was cooked, the mixture was then 

blended to make it juice.  

After all hemoglobin data were collected, the data were then tabulated and analyzed. 

Analysis was done by calculating the average of hemoglobin level from the two groups 

before and after consuming juice for 14 days. Data normality test was then performed by 

using Skewness-Kutosis test. If the data normality test results show that the data is 

distributed normally, then it can be continued by dependent t-test to compare the condition 

before and after the intervention. Test between the groups was done by using independent t-

test by comparing the effectiveness of tomatoes juice and spinach juice consumption in 

increasing hemoglobin level.  

 

RESULT 

Research results were obtained and presented in detail in Table 1, Table 2, Table 3, 

and Table 4. Table 1 shows the mean and standard deviation of the hemoglobin before and 

after the interventions of both consuming tomatoes juice and spinach juice. The data 

normality test that was conducted by using Skewness-Kurtosis found that the data were not 

normally distributed. Furthermore, Table 2 shows the results of dependent t-test which 

compare the mean hemoglobin level of third trimester pregnant mothers suffering from 

anemia before and after consuming tomatoes juice after 14 days. Meanwhile, Table 3 

indicates the dependent t-test results which compare the mean hemoglobin level of third 

trimester pregnant mothers suffered from anemia before and after consuming spinach juice 

after 14 days. In addition, Table 4 shows the independent t-test obtaining the effectiveness 

of tomatoes juice and spinach juice consumption on the mean increase of hemoglobin level 

of third trimester pregnant mothers suffering from anemia.  

 

Table 1. Mean hemoglobin level (g/dL) before and after consuming tomatoes or spinach 

juice 

Intervention Tomatoes Juice Spinach Juice 

 n Mean SD n Mean SD 

Before 15 10.160 0.5462 15 10.073 0.6364 

After 15 10.933 0.4835 15 11.400 0.6698 
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Table 2. Dependent t-test of hemoglobin level (g/dL) before and after consuming tomatoes 

juice 

No Treatment n Mean SD P-value 

1 Before 15 10.160 0.5462 
0.000 

2 After 15 10.933 0.4835 

 

Table 3. Dependent t-test of hemoglobin level (g/dL) before and after consuming spinach 

juice 

No Treatment n Mean SD P-value 

1 Before 15 10.073 0.6364 
0.000 

2 After 15 11.400 0.6698 

 

Table 4. Independent t-test results of the differences of consuming tomatoes juice and 

spinach juice on hemoglobin level (g/dL) of third trimester pregnant mothers suffering 

from anemia 

Intervention Groups N Mean SD SE p value 

Consuming Tomatoes Juice 15 10.933 0.4835 0.1248 
0.037 

Consuming Spinach Juice 15 11.400 0.6698 0.1729  

 

DISCUSSION 

Anemia occurs when someone does not have sufficient red blood cells or hemoglobin 

in blood. Hemoglobin can be formed if there is sufficient Fe. When hemoglobin is sufficient, 

the red blood cells will be formed. The function of red blood cell is to bring oxygen from 

the lungs to all parts of body. Hemoglobin is part of red blood cells which bring oxygen. 

Therefore, if the iron in the body is insufficient, then hemoglobin will not be formed or red 

blood cell becomes imperfect. Iron can be obtained from food or supplement in the form of 

pill or liquid. Lack of iron is the most general cause of anemia during pregnancy. 

 Iron deficiency is considered as the most common nutritional deficiency which can 

cause anemia. However, lack of other nutrition also can cause anemia, including lack of 

vitamin A, B12, B6, C, D, and E, folate, riboflavin, copper, and zinc (Wieringa et al., 2016).  

These nutrition — vitamin A, B6, dan B12, folate acid, and riboflavin — are needed to 

produce red blood cells normally. Other nutrition such as vitamin C and E can protect red 

blood cell through its antioxidant function (Chaparro & Suchdev, 2019). Vitamin C is 

vitamin cofactor and has the ability to increase the iron adsorption from food. In addition, 

vitamin c can regulate metabolism in mammals (Lane & Richardson, 2014). 

Based on the results of current research, it was known that the mean hemoglobin level 

of third trimester pregnant mothers before consuming tomatoes juice was 10.160 g/dL, while 

after consuming tomatoes juice after 14 days was 10.933 g/dL. The mean hemoglobin level 

between before and after consuming tomatoes juice show significant increase (p value 

0.000< 0.05). This shows that consuming tomatoes juice regularly for 14 days on third 

trimester pregnant mothers gave significant effect on the increase of hemoglobin level. This 

research result is supported by several previous research projects. One of them is a research 

conducted by Fitriani et al. (2018) on 15 pregnant mothers suffering from anemia whose 

hemoglobin level increased after consuming tomatoes juice. Another research on related 

topic was also carried out by Novyriana and Chaesarani (2019) on 5 pregnant mothers 

https://doi.org/10.30994/sjik.v10i1.738
https://sjik.org/index.php/sjik
mailto:publikasistrada@gmail.com


STRADA Jurnal Ilmiah Kesehatan 
DOI: 10.30994/sjik.v10i1.738 

ISSN: 2252-3847 (print); 2614-350X (online)  Vol.10 No.1 May 2021 Page. 931-937 

 

Website: https://sjik.org/index.php/sjik | Email: publikasistrada@gmail.com 935 
 

suffering from anemia whose hemoglobin level increased significantly after consuming 

tomatoes juice.  

 Based on USDA (2019a), there were 2.57 mg iron, vitamin C in the form of 25.7 mg 

ascorbate acid, 714 IU vitamin A in 100 gram tomatoes. The nutritional content of tomatoes 

significantly support the increase of hemoglobin in pregnant mothers because it contains 

iron, vitamin A, and vitamin C which can increase the formation of red blood cells. 

 Another finding from this research also obtained that the hemoglobin level of third 

trimester pregnant mothers before consuming spinach juice was 10.073 g/dL, while after 

consuming spinach juice after 14 days it increased to 11.400 g/dL. Therefore, the mean 

hemoglobin between before and after consuming spinach juice increased significantly (p 

value 0.000< 0.05). This shows that there was an effect from consuming spinach juice 

regularly for 14 days on the hemoglobin level of third trimester pregnant mothers. This 

research result is in line with the previous research conducted by Kundaryanti et al. (2015) 

that by consuming spinach juice every morning and afternoon for 7 days on 13 third 

trimester pregnant mothers suffering from anemia would increase their hemoglobin level 

significantly. This research result is also supported by another previous research carried out 

by Astuti et al. (2015) showing that there was significant effect from consuming red spinach 

juice in increasing hemoglobin level.  

 Spinach is one of green vegetables which has sufficient complete nutrition. 

According to USDA (2019b), there is 2.71 mg of iron, vitamin C in the form of 28.1 mg 

ascorbate acid, 9377 IU of vitamin A 0.195 mg Vitamin B6, 194 ug folate, and 0.189 mg 

riboflavin in 100 gram tomatoes. As how tomatoes juice affect the hemoglobin level, spinach 

juice is also vegetable which increases the hemoglobin level of third trimester pregnant 

mothers suffering from anemia. In addition to iron, spinach also contains vitamin C, vitamin 

A, folate, and riboflavin which are the elements needed to form red blood cells.  

However, based on the comparison of the effectiveness between consuming tomatoes 

juice and spinach juice in increasing the hemoglobin level of third trimester pregnant 

mothers suffering from anemia, it shows that there was significant difference between 

consuming tomatoes juice and spinach juice (p value 0.037<0,05). The increase of 

hemoglobin level on third trimester pregnant mothers after consuming spinach juice is 

higher than consuming tomatoes juice. This can also be seen from the mean hemoglobin 

level of third trimester pregnant mothers who consumed spinach juice which was 11.400 

g/dL or it was not anemia anymore.  

Regular consumption of spinach juice for 14 days can give higher increase of 

hemoglobin level compared to tomatoes juice. The comparison of nutritional content 

between spinach and tomatoes according to USDA (2019a, 2019b) also revealed that iron, 

vitamin C, and vitamin A are higher in spinach than in tomatoes. In addition, spinach also 

contains folate and riboflavin.  

Vitamin C in the form of 28.1 mg of ascorbate acid in 100 g spinach is higher than 

25.7 mg/100 mg tomatoes. Ascorbate acid in food has the same effect in increasing the 

adsorption of iron. Research results indicated that iron is found in foods such as meat, nuts, 

dark green vegetables, and cereal for breakfast. Iron contained in meat (heme iron) and 

vegetable sources (non-heme iron) is absorbed differently. Human body does not absorb 

iron from plant sources well. However, vitamin C which can increase non-heme iron 

adsorbed from vegetable source is found (Morino, 2015). Iron in environment and food 

dominated by ferric iron (Fe3 +) which is not dissolved and bio-available. Therefore, before 

being adsorbed, non-heme iron must be reduced from ferric iron (Fe3 +) into ferrous iron 

(Fe2 +) by the food reducer agent. One of the elements which can change ferric into ferrous 
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is ascorbate acid or vitamin C (Beck et al., 2014). 

Increasing hemoglobin in third trimester pregnant mothers suffering from anemia can 

be done by consuming Fe tablet obtained from midwife or public health center, or 

consuming spinach regularly.  

 

CONCLUSION 

Current research found that hemoglobin level on third trimester pregnant mothers suffering 

from anemia by consuming Fe tablet that:  Consuming tomatoes juice can increase the mean 

hemoglobin level significantly, Consuming spinach juice can increase hemoglobin level 

significantly, Consuming spinach juice is more effective compared to consuming tomatoes 

juice in increasing mean hemoglobin level. 
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