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 Abstract 

Nausea and vomiting in pregnancy (NVP) or emesis gravidarum (EG) is 

pregnancy discomfort experienced by 70-80% of pregnant women. In early 
pregnancy, pregnant women need to avoid chemical drugs as much as 

possible because of their potential teratogenic effects, so there is an 

increasing trend towards the use of alternative therapies. This research aimed 

to investigate the potential and influence of Cookies Mantul (a blend of 
calamansi and Bekatul/Rice Bran) on reducing the symptoms of nausea and 

vomiting in pregnant women in Trimester 1 (TM 1). This research was a 

Quasi-Experiment with a pre-post test control group design. There were 30 

participants in this research, with 15 pregnant women in each group for the 
intervention and control groups. The data collected using the PUQE-24 

Questionnaire and processed statistically using the Mann-Whitney test and 

the Wilcoxon test. The results of the statistical test showed that there was an 

effect of giving Mantul Cookies on reducing the level of nausea and vomiting 
in pregnant women in TM 1, with a p-value = 0.001. The statistical test for 

the conttrol group also indicated a significant effect on reducing nausea and 

vomiting following the pregnant women’s biscuit (p-value = 0.015). The 

results of the statistical test with the Mann-Whitney test showed that there 
was no difference in the level of nausea and vomiting in pregnant women after 

the intervention between the intervention and control groups, with a p-value 

= 0.240. 
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INTRODUCTION 

Nausea and vomiting in pregnancy (NVP) or emesis gravidarum (EG) is one of the discomforts in pregnancy, 

which is estimated to be experienced by 70-80% of pregnant women (1). Symptoms of nausea and vomiting in pregnancy 

usually begin at 6 to 8 weeks of pregnancy and will subside at 20 weeks of pregnancy. Severe cases may require prolonged 

hospitalization and support from enteral or parenteral nutrition (2).According to Ellilä, Laitinen, Nurmi, Rautava, & 

Koivisto (2018), a total of 88.0% of women reported some level of NPV, with 6.4% severe, 52.2% moderate, and 29.4% 

mild (3). 

According to the Indonesian Ministry of Health, half of all pregnant women experience nausea and vomiting(4), 

while another source indicates that nausea and vomiting occurs in approximately 70–85% of pregnant women (5).  Nausea 

and vomiting in pregnancy (NVP) are common symptoms in pregnant women, but the symptoms become very 
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dangerous if they become hyperemesis gravidarum (HEG), which can cause death to the mother and fetus. HEG is 

described as a condition of severe nausea and/or vomiting, an inability to eat and drink normally, and a strong limitation 

of daily activity (6). HEG affects 0.3% to 3% of pregnant women and is characterized by intractable vomiting, 

dehydration, electrolyte imbalance, ketosis, nutritional deficiencies, and weight loss (7). Some women also suffer 

psychologically, and some of them decide to terminate their pregnancy rather than tolerate severe symptoms (8). 

In early pregnancy, pregnant women need to avoid medication as far as possible because of their potential 

teratogenic effects, so there is an increasing tendency towards the use of alternative therapies (9). According to some 

studies, 50-65% of pregnant women use herbal remedies such as peppermint, ginger, cranberry, and raspberry leaf, and 

quince fruit to reduce the NVP they experience (10). Low vitamin B6 levels are one of the etiologies of nausea and 

vomiting in pregnancy (11). Pregnant women need about 1.9 milligrams of vitamin B6 per day during pregnancy (12). 

Rice bran itself is a by-product of rice that is rarely used by the society. At the same time, it is known that bran 

is one of the richest sources of vitamin B complex, especially thiamine (B1), nicotinic acid, riboflavin, and vitamin B6. 

One serving of rice bran (28 grams according to the USDA) provides more than half of the daily nutritional needs for 

thiamine, niacin, and vitamin B6 (based on a 2,000-calorie reference diet) (13,14). 

From several journals, it is known that the nutritional content of bran is very high, especially the content of 

vitamins B1 and B6 and antibacterial and anti-inflammatory substances, which are thought to help relieve symptoms of 

nausea and vomiting. Previous research conducted by Ardian et al. (2022) on the use of bran flour and tuna fish flour for 

malnourished toddlers showed a significant effect (15). While research by Auliana (2010) demonstrated that bran flour is 

a suitable ingredient for cookie production (16). This study addresses a gap in the literature, as research on using bran-

based functional food to prevent emesis gravidarum has not yet been carried out.  

In addition, calamansi orange (Citrofortunella microcarpa) is one of the commodities that has been developed in 

Bengkulu Province. Furthermore, calamansi orange is one of the leading commodities in Bengkulu Province and is widely 

processed into calamansi orange syrup (17).The by-products of the calamansi orange syrup industry are peel, pulp, seeds, 

and sedimentation liquid . Orange peel contains a lot of essential oils, one of the uses of which can be in the form of lip 

balm and peel-off mask preparations (18). Therefore, the researcher intends to find out the "Potential of Cookies Mantul 

(Kalamansi and Bekatul/Rice Bran) as a Healthy Snack to Reduce Emesis Gravidarum in Pregnant Women in Bengkulu 

City." 

 

METHODS  

This research is a quasi-experiment with a nonequivalent control group pretest-posttest design. There are 15 

people in each group for the intervention and control groups, 30 respondents in total. Respondents were recruited using 

purposive sampling from independent midwifery practices in Bengkulu City. They met the inclusion criteria of being 

pregnant women in their first trimester, aged 20–40 years, experiencing nausea and vomiting, having no hearing or speech 

impairment, and willing to participate. Those with hyperemesis gravidarum or hypersensitivity to calamansi orange aroma 

were excluded. Since random assignment was impractical, a nonequivalent control group pretest-posttest design was used. 

The first respondent was assigned to the intervention group, the second to the control group, and so on, until the required 

sample size was reached. Respondents in the intervention group received two packs of Mantul Cookies (2 x 250 grams) 
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and consumed them for one week. Each day, respondents were asked to consume 4-5 Mantul cookies (approximately 15 

grams per serving). Similarly, respondents in the control group were given biscuits for pregnant women and asked to 

consume 4-5 cookies every morning, especially when the mother experienced nausea and vomiting. 

The data was collected from August to October 2024, using a questionnaire namely the 24-Hour Pregnancy 

Unique Quantification Of Emesis (PUQE-24), in several independent midwifery practices in Bengkulu City. In this study, 

the degree of vomiting will be divided into no nausea and vomiting (0-3), mild (4-6), moderate (7-12), and severe nausea 

and vomiting (13-15). Before the intervention, the levels of nausea and vomiting will be measured using the PUQE-24 

Questionnaire, and one week after the intervention, these levels will be measured again. Mothers were advised to consume 

the cookies in the morning. The data will be analyzed using the Wilcoxon test and Mann-Whitney test. 

Before the intervention started, the researcher made the cookies first, using the modified recipes from previous 

research. Cookies Mantul were then tested in the laboratory to ensure the safety and nutritional content contained therein. 

In this study, Cookies Mantul were tested in the chemistry laboratory, University of Bengkulu, and Bengkulu Province 

Food and Drug Authority (BPOM) . In addition, before the intervention was carried out, the researcher also conducted an 

organoleptic test first on the Cookies Mantul that were made. This research has passed the ethical clearance test from 

Jember State University, No.333/UN25.1.14/KEPK/2024. 

 

RESULTS AND DISCUSSION

The research started by making the Cookies Mantul. These are the ingridients of that were used: 

Table 1. Recepie of Cookies Mantul 

Inggridients Amount (gr) Information 

Margarine 250   

Grind sugar 200  

Egg yolk 60  

Wheat flour 100  

Rice bran 

flo

ur 

200 roast 

Cornmeal 

flo

ur 

50  

Grated 

co

co

nut 

100 roast 

Calamansi 

orange syrup 

100  

 

Table 1 presents the recipe for the cookies Mantul, which have a bran-to-wheat flour ratio of 2: 

1. The following are the results of the baked cookies: 
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Picture 1. Cookies Mantul 

 

Table 2. Nutritional Content Cookies Mantul 

Name Amount  

Fe 0.03 mg/l 

Vit.C 0.07% 

Vit. B6* 0.90 mg/kg 

Fat/Oil 3.73% 

Protein 5.71% 

Carbohydrate 51.12% 

Calcium 0.2% 

Sucrose 18.97% 

Water 2.41% 

Ash 3.33% 

Analysis of the cookies revealed that the highest content was carbohydrates (51.12%), followed 

by sucrose (18.97%), and protein (5.71%). The vitamin B6 content was 0.9 mg/kg, which is a 

supplementary source for pregnant women already receiving B6 supplements from healthcare providers. 

The relatively high carbohydrate and protein content is beneficial, as these nutrients are known to help treat 

nausea and vomiting in first-trimester pregnant women. The ash content of 3.33% was well within the 

normal range, falling significantly below the 16% limit set by the Ministry of Health (2008). 
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Table 3. Characteristic of  respondent. 

Characteristic Intervention 

(n=15) 

control 

(n=15) 

f % f % 

Parity: 

Multipara (Second  pregnancy 

or more) 

Primipara (First Pregnancy) 

 

6 

 

9 

 

40 

 

60 

 

5 

 

10 

 

33.3  

 

66.7 

Age: 

20-30 th 

31-40 th 

 

13 

12 

 

86.7 

13.3 

 

10 

5 

 

66.7 

33.3 

Education level: 

Low 

Middle 

High 

 

2 

8 

5 

 

13.3 

53.3 

33.3 

 

1 

9 

5 

 

6.7 

60 

33.3 

Gestational Age: 

1-5 weeks 

6-10 weeks 

11-12 weeks 

 

0 

9 

6 

 

0 

60 

40 

 

0 

11 

4 

 

0 

73.3 

26.7 

Level of Nausea and 

Vomiting (PUQE-24): 

No Nausea and Vomiting 

Mild 

Moderate 

Severe 

 

 

0 

0 

15 

0 

 

 

0 

0 

100 

0 

 

 

0 

2 

13 

0 

 

 

0 

13 

86.7 

0 

 

Table 3 shows that the majority of respondents in this study are primiparous mothers. There are 9 

primiparous mothers in the intervention group and 10 primiparous mothers in the control group. The results 

of this study are in line with research conducted by Asyma in 2018, which stated that primigravida mothers 

are more likely to experience nausea and vomiting compared to multigravida mothers because primigravida 

mothers have not yet adapted to estrogen and chorionic gonadotropin hormones. Meanwhile, multiparous 

women have a lower risk of hyperemesis gravidarum because they have already adapted to the hormonal 

rise, and it is also supported by their previous experience of pregnancy. The increase in these hormones 

also raises stomach acid levels, which leads to the complaint of nausea. This symptom typically occurs in 

the morning when the mother’s stomach is empty and the hormonal levels increase (19,20). 

The results of this study also showed that the majority of respondents were within a safe 

reproductive age range in both the intervention and control groups (20-30 years old). Previous research has 

shown a significant relationship between age and the incidence of hyperemesis gravidarum. This could be 

because age is closely related to the physical and psychological maturity of the mother in facing pregnancy 

(21). Before the age of 20, the reproductive organs are not fully prepared for pregnancy and childbirth, 

which can cause nausea and vomiting. Meanwhile, after the age of 35, women may also feel unprepared or 

even no longer want to become pregnant, which can also cause feelings of depression and stress, which can 

trigger nausea and vomiting (22). 

Table 3 shows that there are still pregnant women with low levels of education, namely 13.3% in 

the intervention group and 6.7% in the control group. The majority of mothers in this study were housewives 

or unemployed, and also had a secondary education. The results of this study also show that the level of 

nausea and vomiting in pregnant women in the first trimester who responded before the intervention was 
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mostly at a moderate level in both the intervention and control groups. Education is a form of intervention 

that is expected to have a positive impact on health maintenance. Education will influence a person's 

knowledge; the higher a person's education, the easier it is for them to receive information, thus improving 

their knowledge. The lack of knowledge among pregnant women in the first trimester is related to their 

ability to handle emesis gravidarum early (23).  

Table 4. The Effect of Intervention on the Level of Nausea and Vomiting in Each Group 

Group Mean St.D Min Max Z score P-Value 

Intervention: 

Pre 

Post 

 

3 

1.80 

 

0 

0.676 

 

3 

1 

 

3 

3 

 

-3.286 

 

0.001 

Control 

Pre 

Post 

 

2.87 

2.13 

 

0.352 

0.834 

 

2 

1 

 

3 

3 

 

-2.428 

 

0.015 

 

Based on the statistical test results using the Wilcoxon Sign Rank Test in Table 5.5, it was found 

that there is a significant effect on the reduction of nausea and vomiting in the intervention group, with a 

p-value of 0.001. Meanwhile, the control group also showed an effect on the reduction of nausea and 

vomiting levels in first-trimester pregnant women, with a p-value of 0.015. This indicates that consuming 

snacks or breakfast in the morning can help reduce nausea and vomiting in pregnant women. The results of 

this study align with previous research, which also found that consuming a morning snack can reduce 

nausea and vomiting in pregnant women. When you wake up in the morning, your stomach is empty, which 

can stimulate increased stomach acid production, so consuming a morning snack is essential (24). 

 

Table 5. The Effectiveness of Cookies Mantul in Reducing Nausea and Vomiting in the First Trimester of 

Pregnancy 

Variable Mean St.D Z score Mean rank Mann-

Whitney 

U 

P-Value 

Interventio

n 

control 

Post-test 1.97 0.765 -1.176 13.73 17.27 86.000 0.240 

The Mann-Whitney Test showed no significant difference between the intervention and control groups in 

reducing nausea and vomiting among first-trimester pregnant women (p = 0.240). This result may be because the control 

group had pregnant women with only mild nausea and vomiting at the start, while the intervention group had women with 

moderate symptoms. Other factors could not be controlled, such as how each respondent behaved and how they consumed 

snacks in the morning, whether with the provided biscuits alone or with other foods, and other food that they were 

consummed during the day also canot be control.  

It is known that women with NVP (Nausea and Vomiting of Pregnancy) and those who experience only nausea 

(Nausea Pregnancy/NP) have a higher risk of developing pelvic girdle pain (PGP) 4–6 months after delivery. Women 

with prolonged duration of NVP and NP are at a higher risk of PGP compared to those with shorter duration, both during 

pregnancy and 4–6 months postpartum (25).They are also at risk of developing hypertension before and during pregnancy, 

proteinuria, and preeclampsia compared to women who do not experience these symptoms. NP may reduce the risk of 

gestational diabetes in women without a previous history of the condition. Furthermore, collectively, NVP and NP are 
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associated with a higher likelihood of delivering a female baby, term births, and a lower likelihood of emergency cesarean 

sections, non-cephalic presentations, preterm births, and low APGAR scores at 5 minutes after delivery (26). 

Rice bran is a by-product of rice that, although rarely utilized by the community, is known to be a rich source of 

B-complex vitamins, particularly thiamine (B1), niacin, riboflavin, and vitamin B6. A single serving (28 grams, according 

to USDA) provides more than half of the daily nutritional requirement for thiamine, niacin, and vitamin B6 (based on a 

2,000-calorie reference diet) (13). As a by-product of rice milling, rice bran also contains dietary fiber, protein, and 

bioactive compounds such as γ-oryzanol and tocotrienols, which possess antioxidant and anti-inflammatory activities 

(27). Furthermore, a study by Schupfer et al. found that the rice bran arabinoxylan compound (RBAC) can modulate gut 

microbiota by increasing the diversity of beneficial bacteria and reducing inflammatory biomarkers(28). In other words, 

rice bran in the form of biscuits not only functions as a stomach filler to prevent hypoglycemia and improve eating patterns 

but also works through more complex biological pathways to strengthen the digestive system and reduce nausea 

symptoms. This makes rice bran biscuits a relevant and safe functional food intervention for pregnant women 

experiencing morning sickness. 

An empty stomach triggers increased gastric acid production and unstable stomach movements. This can 

stimulate the nausea center in the brain and cause severe nausea, even vomiting. Regular biscuits, which are easily 

digested, can serve as an appropriate initial food to fill the stomach and neutralize stomach acid. According to the 

guidelines from the American College of Obstetricians and Gynecologists (ACOG, 2015), pregnant women are advised 

to consume light snacks, such as biscuits, before getting out of bed as part of non-pharmacological efforts to manage 

morning sickness (7).  

In addition, there are variants of regular biscuits formulated with active ingredients such as ginger. Ginger has 

long been known as a natural antiemetic agent and is traditionally used to treat stomach disorders, including nausea. The 

compounds gingerol and shogaol in ginger act on the central nervous system and gastrointestinal tract by reducing 

serotonin activity that triggers nausea. A study by Basirat et al. (2009) showed that consuming five pieces of ginger 

biscuits daily for four days can significantly reduce nausea scores based on the VAS scale (29). 

However, not all regular biscuits provide positive effects. Biscuits that contain only flour and sugar have limited 

nutritional value and may cause blood sugar spikes, which can worsen symptoms in some pregnant women. Therefore, 

selecting the right type of biscuit is crucial and should be tailored to individual nutritional needs and bodily responses. In 

general, both rice bran biscuits and regular biscuits offer benefits in reducing nausea and vomiting symptoms in pregnant 

women. Both work through the primary mechanism of preventing an empty stomach and helping to stabilize gastric 

conditions. 

 

CONCLUSION 

This study found a significant effect (p-value = 0.001) of consuming Mantul Cookies on reducing nausea and 

vomiting among first-trimester pregnant women. Similarly, respondents in the control group who consumed regular 

biscuits also experienced a decrease in nausea and vomiting (p-value = 0.015). This suggests that the consumption of 

biscuits, in general, can help alleviate symptoms of nausea and vomiting during pregnancy. However, no statistically 

significant difference was observed between the intervention and control groups regarding nausea and vomiting levels. 

To further enhance the potential of rice bran, additional research is warranted. The Mantul Cookies recipe requires 

continuous development to ensure the optimal retention of rice bran's nutritional content, particularly B6, after cooking. 
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Future studies should also improve the monitoring of consumption methods and compliance by considering greater 

respondent involvement. 
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