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Background: Papaya and celery leaves are usually consumed as cooked veg-

etables and have a bitter taste and distinctive aroma. The flavonoid antioxidants 

in papaya and celery can increase the dilation of blood vessels, thereby possibly 

lowering blood pressure. They have been made to make cookies easy to enjoy 

and liked by hypertensive patients. 

Objective: Making and testing papaya combined celery leaf cookies to control 

blood pressure in hypertensive patients. 

Methods: This is a true experimental pretest-posttest with a control group de-

sign. The respondents are 34 women of reproductive age who have hyperten-

sion, divided into 17 respondents in the treatment group and 17 respondents in 

the control group. The cookies are made from papaya and celery leaves, and 5 

mg of Amlodipine are given every day (for two weeks). Furthermore, blood pres-

sures are measured on days 1, 5, 10, and 15.  

Results: Hypertension patients consuming papaya combined celery leaf cook-

ies and amlodipine 5 mg had lower blood pressure than those consuming only 

5 mg amlodipine (p<0.05). 

Conclusion: Papaya leaf cookies with a combination of celery are suitable for 

consumption by hypertensive patients because they can lower blood pressure. 
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INTRODUCTION 

Papaya leaf is one of the vegetables that function as an 

antihypertensive, hypoglycemic, antifertility, and anti-

tumor.1,2 The content of flavonoids in papaya leaves can 

reduce the risk of various diseases, especially for its anti-

hypertensive effect. Flavonoids as ACE inhibitors in regu-

lating blood pressure are proven to suppress the angioten-

sin-converting enzyme's work effectively.3 Following in-

gestion, most flavonoids interact with the gut microbiome, 

resulting in modulation of both the gut microbiome and the 

flavonoid structures, which are catabolized into metabo-

lites with increased bioactivity.4,5 Celery is also one of the 

herbal therapies that can treat hypertension and is usually 

consumed as a vegetable and as a food flavoring agent.6 

In addition to the flavonoid, celery apigenin can prevent 

constriction of blood vessels and high blood pressure.7 

Apigenin, a natural flavonoid, affects smooth muscle con-

tractility of blood vessels.8 

 

One of the risks of hypertension is a lack of fiber intake. 

Papaya and celery leaves contain high levels of fiber, so 

researchers apply them in food products, namely cookies. 

Cookies were chosen because apart from being liked by 

the public, they can also be consumed anytime and any-

where as a snack. The advantage of consuming cookies 

is that they are durable in storage and become a compan-

ion in fulfilling nutrition in patients with hypertension with 

the DASH diet approach. The DASH (Dietary Approaches 

to Stop Hypertension) diet places more emphasis on in-

creasing the consumption of fruits, vegetables, and con-

sumption of processed products.9 

 

Previous research provided the preparation of cookies 

from spinach vegetable ingredients. Although cookies en-

riched with amaranth-hydrolyzate can reduce systolic 

blood pressure spontaneously, this study has only been 

carried out on hypertensive rats.10 Currently, there are no 

studies using cookies made from papaya and celery 

leaves for hypertension in women of reproductive age. 

However, close-related studies mentioned that 100 mg of 
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papaya leaf extract and 200 mg of celery leaf extract could 

reduce the blood pressure in the test subjects (that were 

animals).11,12 

 

Hypertension affects people of all ages, especially women 

of childbearing age. In previous studies, papaya leaf and 

celery were consumed raw in hypertensive patients and 

proved to be effective, such as giving celery juice more ef-

fective in lowering blood pressure in hypertensive pa-

tients.13 However, nothing has been made into a cookie, 

so it needs to be tested again for its effectiveness. So the 

purpose of this study was to make and test papaya leaf 

cookies with a combination of celery to lower blood pres-

sure in women of reproductive age with hypertension. 

METHOD 

Study Design 

This is a true experimental study design with pre-post and 

control group design. 

Setting and Respondents 

This research was conducted in Puskesmas Srondol, Se-

marang, from June to July 2021. The respondents are 

women of reproductive age who have hypertension. The 

number of samples is 34 respondents, divided into treat-

ment groups (n=17) and control groups (n=17). The crite-

ria for becoming a respondent are: women of reproductive 

age with systolic blood pressure > 140 mmHg and diastolic 

blood pressure > 90 mmHg, 15-49 years old and still men-

struating, not in current use of other complementary ther-

apies, not allergic to drugs, and compliant with taking the 

antihypertensive drug (Amlodipine) without other therapy. 

Exclusion criteria are pregnant women and patients with 

heart disease, diabetes mellitus, or other complications. 

Making the Cookies 

The cookies were made using the 'flour-form' of papaya 

and celery leaves. The researchers have conducted 

content testing at Laboratorium Analisa CV. Chem- Mix 

Pratama. The tools to make the cookies are a digital food 

scale, dough bowl, plastic spatula, spoons, mixer, oven, 

dehydrator, and food grinder.  

 

Wash the papaya and celery leaves with freshwater, 

choose only the fresh leaves (remove those wilted and yel-

low), and dry them with a dehydrator at 60°C. After that, 

grind them into flour with a 40-60 mesh food grinder. 

Weigh all of the necessary ingredients according to the 

weight of the ingredients in the recipe. Add 90 grams of 

margarine and 50 grams of granulated sugar; then mix 

with a mixer for 5 minutes. Then, add one egg white and 

mix again with a mixer until the dough becomes completely 

smooth. After smooth, add two tablespoons of the "Pisang 

Ambon" food flavoring agent. Once they are mixed, add 

175 grams of flour, 2 grams of papaya and 2 grams of cel-

ery leaves flour, 3 grams of baking soda, 1 gram of salt, 

and 15 grams of skim milk bit by bit. After that, stir until the 

dough is smooth, then mix again until they blend perfectly. 

Next, preheat the oven for 20 minutes. The 'smooth dough' 

weight can be measured now, then shaped around, and 

flattened afterward. Next, place it on a baking sheet that 

has been lined with parchment paper or greased with but-

ter to prevent sticking. Bake it in the oven at 60°C for 60 

minutes.14 Put out the cookies from the oven afterward and 

wait for a while. Once they have started to cool down, we 

can start packaging them. 

 

These cookies made from papaya and celery leaves were 

made in Laboratorium Teknologi Pangan Poltekkes Ke-

menkes Semarang. The treatment group was given a com-

bination of 2 grams of this particular cookie once a day (1 

cookie for each day) and took 5 mg of the antihypertensive 

drug (Amlodipine) once a day for two weeks. Meanwhile, 

the control group was only given 5 mg of antihypertensive 

drug (Amlodipine) once a day for two weeks.15 

The Variables, Instrument, and Measurement 

The variables measured in this study were systolic and di-

astolic blood pressure, measured using a digital sphygmo-

manometer. Measurements were made on days 1, 5, 10, 

and 15. 

Statistical Analysis 

Analysis was done using Independent T-Test and Re-

peated Measures ANOVA to determine the difference in 

blood pressure between the respondents in the treatment 

and control groups. 

Ethical Consideration 

This research has been registered in Komisi Bioetika 

Penelitian RSUD Dr. Moewardi, Surakarta, with Ethics 

Permit number 538/IV/HREC/2021. 

RESULTS  

 
Figure 1. Cookies Products 

Figure 1 is an example product of papaya leaf cookies with 

combination celery.  
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Figure 2. Average Decrease of Systolic Diastolic and Blood Pressure 

 
The effect of papaya combined celery leaf cookies on re-

ducing blood pressure in women of childbearing age with 

hypertension is shown by a decrease in systolic and dias-

tolic. The systolic and diastolic blood pressure is measured 

on days 1, 5, 10, and 15. Figure 2 show that the difference 

in systolic blood pressure is 16.17 mmHg, meaning a 

higher decrease in the treatment group than in the control 

group. Similar to this, diastolic blood pressure shows a dif-

ference of 13.23 mmHg, meaning that there is also a 

higher decrease in the treatment group than in the control 

group. 

 

The results of the Independent T-Test test showed a sig-

nificant difference in systolic and diastolic blood pressure 

between the group given papaya leaf cookies with a com-

bination of celery 18 grams/day and amlodipine 5 mg/day 

and the amlodipine 5 mg/day group (p<0.05). The Re-

peated Measures ANOVA test showed a change between 

days 1, 5, 10, and 15 (p<0.05). 

DISCUSSION 

In this study, cookies can reduce systolic and diastolic 

blood pressure in women of childbearing age with hyper-

tension, consuming one piece of 18 grams of papaya leaf 

cookies with a combination of celery which contains 35.48 

mg/day of flavonoids. The intake of flavonoids in Asian 

countries is minimal, especially in Indonesia. Based on an-

other study involving research subjects aged 25-65 years 

in Kota Bogor, Jawa Barat, Indonesia, the total intake of 

flavonoids for women and men is estimated to be around 

149.5 mg/day.16 According to the Nurses' Health Study II, 

the highest average intake of flavonoids in women with hy-

pertension is 36.2 mg/day.17 

 

Hypertensive patients who eat foods according to the rec-

ommendations of DASH (Dietary Approaches to Stop hy-

pertension), such as the consumption of fruits, vegetables, 

nuts, and seeds, can overcome high blood pressure. The 

content of foods in the DASH pattern, such as antioxi-

dants, can overcome hypertension and cardiovascular 

problems.18 The content of flavonoids in papaya leaf cook-

ies has the potential as an antioxidant that plays a role in 

counteracting free radicals as an early stage of disturb-

ances in the body system, including hypertension.19 Flavo-

noid compounds are the main component in celery to act 

as a beta-blocker that can reduce heart contractions and 

slow down the heart rate so that less blood is pumped and 

blood pressure is reduced. In addition, apigenin in celery 

leaves will block Ca so that it can not blend with smooth 

muscle cells in blood vessels and the heart so that con-

traction does not occur. Blood vessels will dilate so that 

blood flows smoothly and blood pressure decreases.13,20 

In another study, there was a significant difference be-

tween blood pressure before and after administration of 

celery leaf boiled water as evidenced by the mean pretest 

systolic blood pressure of 142 mmHg and diastolic blood 

pressure of 94 mmHg and posttest systolic blood pressure 

of 136 mmHg and diastolic blood pressure of 87 mmHg. 

This shows a decrease in blood pressure after giving cel-

ery boiled water. 21 

 

In this study, giving papaya leaf flour cookies with a com-

bination of celery acts as an alternative therapy that has 

the potential to coincide with Amlodipine, so it is necessary 

to prevent hypertension since pregnancy has not occurred 

during women of childbearing age. This is in line with the 

use of alternative medicine in developing appropriate in-

terventions to lower blood pressure to improve the man-

agement of chronic diseases such as hypertension.22 

 

This research was carried out in the preparation stage for 

organoleptic tests carried out by 30 panelists aged 23-27 

years consisting of female and male panelists. Panelists 

were given an assessment sheet to assess two samples 

of cookies, including taste, color, texture, and aroma. It can 

be concluded that the panelists prefer the number 2 cook-

ies sample, which has a preference level on taste, color, 

texture, and aroma compared to number 1 cookies. Based 

on the information of Nutrition facts, the cookies have a 

total energy of 70 kcal, 1 g of protein, 3 g of total fat, 0.5 g 

of saturated fat, and 10 g of carbohydrates. The composi-

tion does not exceed the standard diet for diabetes melli-

tus.23 It contains 100 mg of sodium, 3% potassium, and 
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35.48 mg of flavonoids. Potassium in these cookies can 

regulate the balance of body fluids with sodium; hence it 

can prevent the release of renin and then vasodilate to re-

duce vasoconstriction, which will also decrease blood 

pressure. The mechanism of flavonoid compounds is the 

same as potassium through fluid absorption, namely elec-

trolyte ions such as sodium in blood vessels.24  

 

The mold test parameter on the cookies is 3 x 101, and the 

ALT test (bacteria) is 25 x 101, meaning they have met the 

microbiological quality requirements. Food production 

cannot be maximally free from microorganisms but can be 

controlled and minimized.25 The cookies (which weighed 

18g/piece) contain 35.48 mg of flavonoids and are given 

once a day for two weeks. They can reduce both systolic 

and diastolic blood pressures. This is based on the labor-

atory results conducted in Laboratorium Chem-Mix 

Pratama, which also shows that these cookies have 

197.1579 mg/100g of flavonoids. The weakness in this 

study was that during the COVID-19 pandemic, blood 

pressure measurements were only carried out four times 

in 14 days, so they did not know the progress of the study 

subject's blood pressure reduction every day. 

CONCLUSIONS AND RECOMMENDATION 

Giving cookies made from papaya and celery leaves can 

effectively reduce their systolic and diastolic blood pres-

sure. People with hypertension should enjoy healthy 

snacks such as papaya leaf cookies with a combination of 

celery because they can be proven to help control blood 

pressure. 
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