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Abstract. Celery (Apium graveolens L.) contains active compounds that can help
lowering blood pressure. The purpose of this study was to present an overview
of the effectiveness of celery administration in reducing blood pressure of people
with hypertention based on studies performed in Indonesia. Two digital refer-
ence databases, Google Scholar and Research Gate were used for eligible studies.
Keywords to obtain the eligible studies were “apium”, “hypertension”, “celery”,
and “blood pressure” with the period of publication from 2011-2021. Inclusion
criteria included full text articles in Indonesian language or English published in
Indonesian indexed journal called Sinta (S1-4) or Scopus indexed journal through
the Scimago website (Q1-Q4), and experimental study in subjects with hyperten-
sion by celery administration. There were 7 sudies included in this review with
the number and age of respondents varied from 5 to 78 participants and 20 years
to elderly, respectively. The provision of celery was varied including celery boiled
water, celery juice, celery leaves extract, simplicia or dried celery leaves, and
celery steeping for the various duration of intervention from 3 to 56 days. Of all
the studies, 6 articles reported a decrease in systolic and diastolyc blood pressure
from 6.13 mmHg to 30 mmHg and from 2.9 mmHg to 13.67 mmHg, respectively.
The studies concluded that the celery administration was effective in the lowering
blood pressure for the individual with hypertension, with p-values before and after
the intervention varied from 0.000 to 0.005, while for the studies used the positive
control groups showed no difference in the decrease in the blood pressure between
the 2 groups.
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1 Introduction

Hypertension is classified as a non-communicable disease which is still a global health
problem including in Indonesia. The 2018 Indonesian basic health research data reported
that prevalence of hypertention is 34.1%, which increase approximately 9% compared
to the previous health reseach data on 2013 of 25.8% [1]. Individual with hypertension
can be treated with pharmacological therapy and non-pharmacologi-cal therapy by
consuming plants that have been proved to have compounds that can lover blood pressure.
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Celery (Apium graveolens L.) has been used in Chinese traditional medicine to
lower blood pressure [2]. The active compounds in celery that are responsible for low-
ering the blood pressure are apigenin, nitrate, potassium, asparagine, mannitol, magne-
sium, pthalides, apiin, 3-n-butylphthalide, and phytosterols. The mechanism action of
these bioactive-compounds in lowering the blood pressure through its role as an anti-
diuretic, blood vessels relaxation [3, 4], prevention of blood vessels constriction [5, 6]
and atherosclerosis prevention [7].

The use of celery as a natural treatment for hypertention is quite well known to some
people in Indonesia. A number of studies examine the celery administration in the various
processing technique, for instance celery juice [8] celery boiled in water [9] or celery
leaves stew [10]. Limited study provides an overview of the effectiveness of these celery
administration in areview study. The general aim of this study was to provide an overview
of the effectiveness of celery in reducing blood pressure in individual with hypertension.
The specific objectives were to describe: 1) study and respondent characteristics, 2) study
design and celery administration (type, dosage and duration of intervention), and, 3) the
effectiveness of the celery administration on blood pressure from the eligible studies.

2 Methods

A literature review was performed to answer the reserch questions. Google Scholar
and Research Gate reference databases were used to find the eligible studies. The key-
words used were “apium”, “celery”, “celery”, and “hypertension”. Publication period
applied for the last 10 years (2011-2021). Inclusion criteria for this review were: 1)
full text articles in Indonesian language or English, 2) articles published in Indonesian
indexed journal, Sinta (S1-4, https://sinta.kemdikbud.go.id/) or by Scopus chategorized
in quartile 1-4 (https://www.scimagojr.com/), and 3) an experimental study with cel-
ery administration in individual with hypertension. The exclusion criteria included: 1)
review articles and articles in the form of theses or books. According to these criteria, 7

studies were eligible for this review (Fig. 1).

3 Results

3.1 Study and Respondent Characteristics

Based on the selected studies, the number of respondents varied from 5 to 78 participants,
as well as for the age, from 20 years to the elderly. Female group was more dominant
than the male based on the available sex data (Table 1).
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Fig. 1. Selection process of the studies

Table 1. Study and characteristics of respondents

Author Total (n) Gender (n,%) Age (n, %)
Male Female
Muzakar & Nuryanto, 2012 [9] 62 16 (25.8) 46 (74.2) 30-49: 20 (32)
50-64: 32 (51)
65+: 10 (16)
Asmawati et al., 2015 [3] 18 n/a n/a 60-76 (n/a)
Azizah et al., 2020 [8] 24 16 (66.7) 8 (33.3) 40-45:10 (41.7)
46-50: 14 (58.3)
Badrujamaludin et al., 2020 [10] 22 n/a n/a 45-59 (n/a)
Simamora et al., 2021 [11] 10 n/a n/a 60-64: 6 (60)
65-69: 4 (40)
Triyono et al., 2018 [12] 78 22 (28.2) 56 (71.8) 20-30: 3 (3.85)
31-40: 5 (6.41)
41-50: 15 (19.23)
>51:55(70.51)
Siantar et al., 20212 [13] 5 3 (60) 2 (40) n/a

n/a = not available, ® on-going study
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3.2 Study Design and Celery Administration

The most widely used study design was a quasi-experimental with pre-post test, while
only 4 studies used a control group to measure the effect of the celery administration
on the blood pressure. The sampling technique used in the eight articles was different,
including purposive sampling, random sampling, and multistage random sampling. Most
the study was conducted in public health center. In term of the celery administration
methods including the type of processing/cooking, dosage, and duration of intervention
varied.

Two studies used celery juice [8, 11], celery stew [3, 10] and celery simplicial [12], the
rest used celery in the form of celery boiled water plus anti-hypertensive medicine [9]
and steeping celery [13]. Of the total studies, 4 articles reported the celery doses given
to participants was 100 mL twice a day for celery boiled water and celery leaf, 100 mL
for celery juice and 200 cc 3 times a day for simplicial with the duration of intervention
from 3 to 56 days (Table 2).

Table 2. Study design and intervention of celery administration on blood pressure of hypertention
subjects

Author Study design | Sampling | Research Celery Dosage | Duration of
technique | place administration per day | administration
form (days)
Muzakar & Quasi Purposive | Public health | Celery boiled 2 x 3 consecutive
Nuryanto, 2012 | experiment, Sampling | center water + 100 cc | days
[9] one group anti-hypertensive
pretest-posttest medicine
with control
group
Asmawati et al., | Quasi Purposive | Community | Celery stew n/a 7
2015 [3] experiment, Sampling | Health
one group Service
pretest-posttest (Posyandu)
for Elderly
Azizah et al., Quasi Random | Bakalan Celery juice n/a n/a
2020 [8] experiment, Sampling | Wetan
pretest-posttest Village
with control
group
Badrujamaludin | Quasi Purposive | Public health | Celery leaf stew |2 x 7
et al., 2020 [10] | experiment, Sampling | center 100 mL
non equivalent
control group
Simamora Experimental | Purposive | Public health | Celery juice 100 mL | 7
etal., 2021 [11] | pre-post Sampling | center water,
100 g
celery
leaf

(continued)
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Table 2. (continued)

Author Study design | Sampling | Research Celery Dosage | Duration of
technique | place administration per day | administration
form (days)
Triyono et al., | Open label n/a Clinic, Herbal simplicia | 3 x 56
2018 [12] randomized Scientific 200 cc
clinical trial Herbal
Medicine,
Research
Center
and
Development
of
Traditional
Medicine
Siantar et al., Comparative n/a Public health | Celery steeping | n/a n/a
2021 [13] causal center
research,
unconventional
one group
pretest-posttest
with control
group

Simplicia is a natural medicinal raw material that has been dried and pollinated; n/a, not available

3.3 The Effectiveness of the Celery Administration on Blood Pressure

Table 3 presented the effectiveness of the celery administration on the blood pressure
from the studies eligible for this review. In general, there was an improvement of systolic
and diastolic blood pressure of individual with hypertention in the groups treated with
celery, as well as in the control groups. The decrease in systolic and diastolic blood
pressure varied from 6.13 mmHg to 30 mmHg and 2.90 mmHg to 13.67 mmHg, respec-
tively, except for the 8" study which was an on-going study with only 5 subjects and
showed an increase in diastolic of 0.60 mmHg after the intervention. The significant
values (p-values) of the all studies before and after the intervention of each group varied
from 0.000 to 0.005, while for the studies used the control groups, the p-values showed >
0.05 or there were no significant differences the decrease in the blood pressure between
the 2 groups (Table 3).
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4 Discussion

Hypertention is a common health problem in Indonesia especially in adults, starting
in their 30s and increasing with age [1]. Our study showed that from the 7 studies,
only one study reported the age of respondents under 30 years by 3% [12] and the
rest were over 30 years old with most of them were over 50 years old. Changes in the
structure of blood vessels with increasing age in the elderly tend to increase the risk of
hypertention [14]. Compared to men, elderly women are more susceptible to hypertention
due to hormonal factors. Before entering menopause, women begin to lose the hormone
estrogen slowly gradually until that time the hormone estrogen must undergo changes
starting at the age of 45-55 years.

Interm of research design and administration/ intervention of celery (type, dosage
and duration of intervention), a clinical trial using quasi-experimental with pre-post test
with control group was the study design that was widely reported in this review. Basically,
clinical trials are used to ensure the effectiveness, safety, and description of side effects
that often arise in humans due to the administration of an intervention. Interventions
can be in the form of drugs, vaccines, traditional medicines, medical devices, and others
as test products [15]. A quasi-experiment is an experiment that aims to reveal a causal
relationship involving a control group other than the the experimental group, but the
selection of the two groups is not performed by random technique. The effectiveness of
the celery administration on blood pressure from the eligible studies can be seen from
the decreasing of blood pressure after the intervention compared to the baseline data.
For this reason, it is important to measure the homogeneity of blood pressure in the
intervention and control groups, before intervention. Therefore, the changes that occur
are really due to differences between groups or indeed because of the intervention given.

5 Conclusions

Based on our review on the 7 studies that measured the effectiveness of celery admin-
istration in hypertention subjects in Indonesia, it is concluded that administration of
celery is effective in lowering blood pressure in individual with hypertension. This was
reported in 6 studies, with significant values before and after the intervention of 0.000
to 0.005.

References

1. Kemenkes RI. (2018). Main results of the Riskesdas report 2018. https://www.litbang.kem
kes.go.id/ laporan-riset-kesehatan-dasar-riskesdas/. Accessed on November 2020.

2. Apriyanti, M. (2014). Meracik sendiri bat & menu sehat bagi penderita darah tinggi (Con-
cocting Your Own Medicine & Healthy Menu for People with High Blood Pressure). Pustaka
Baru Press.

3. Asmawati, Puwarti, & Handayani. (2015). The effectiveness of celery decoction in lowering
blood pressure in elderly patients with hypertension at the Elderly Posyandu, Pajar Bulan
Village, Way Tenong District, West Lampung. Kesehatan, 130-136.


https://www.litbang.kemkes.go.id/

268 R. Oktarina and S. Rahmawaty

4. Ponggohong, E. C., Rompas, S. J. S., & Ismanto, Y. . (2015). The effect of giving cucumber
juice on blood pressure in patients with hypertension in the Village of Tolomburan, Southeast
Minahasa 2015. Ekp, 13(3), 1576-1580.

. Goodman, & Gilman’s. (2008). The pharmacological basis and therapeutics. EGC.

6. Saputra, O., & Fitria, T. (2016). Efficacy of celery leaf (Apium graveolens L.) against high
blood pressure in hypercholesterolemic patients. Majority, 5(April), 1-6.

7. Dwinanda, A., Afriani, N., & Hardisman, H. (2019). Effect of celery juice (Apium graveolens
L.) on microscopic appearance of the liver of rats (Rattus norvegicus) induced by dietary
hypercholesterolemia. Jurnal Kesehatan Andalas, 8(1), 68. https://doi.org/10.25077/jka.v8i
1.972.

8. Azizah, N., Noor, C., Astuti, D., Fanani, Z., Karyati, S., & Kurnia, W. (2020). The influence of
celery juice againts blood pressure reduction in hypertension. Journal of Physics: Conference
Series, 1477(6). https://doi.org/10.1088/1742-6596/1477/6/ 062009.

9. Muzakar, & Nuryanto. (2012). The effect of giving celery boiled water to lowering blood
pressure in hypertensive patients. Jurnal Pembangunan Manusia, 6(1).

10. Badrujamaludin, A., Budiman, B., & Erisandi, T. D. (2020). The difference between boiled
water of celery leaves and boiled water of bay leaves on reducing blood pressure in pre-
elderly with primary hypertension. Holistik Jurnal Kesehatan, 14(2), 177-186. https://doi.
org/10.33024/hjk.v14i2.2541.

11. Simamora, L., Br.Pinem, S., & Fithri, N. (2021). The effectiveness of celery juice on reducing
blood pressure in the elderly with hypertension in the working area of the Simalingkar Health
Center. Journal of Health, 8 (2), 67-74.

12. Triyono, A., Zulkarnain, Z., & Mana, T. A. (2018). Clinical study of antihypertensive herbs
in patients with grade I hypertension. Jurnal Kefarmasian Indonesia, 8(1), 17-25. https://doi.
org/10.22435/jki.v8i1.6443.17-25.

13. Siantar, R. L., Simanjuntak, F. M., & Aritonang, T. R. (2021). Efectiveness of celery ( Apium
Graveolens L. ) on hypertension in the elderly. Midwifery locs Publisher, 9(1), 360-365.

14. Kusumastuty, I., Widyani, D., & Wahyuni, S. E. (2017). Protein and potassium intake related
to decrease blood pressure in outclinic hypertensive patients. Indonesian Journal of Human
Nutrition, 3(1), 48-58.

15. Pradono, Julianty, Sampurno, Dwi Ondri, Halim, Suharyanto Frans X., Widowati, L., Iman-
ingsih, N., Handayani, S., Isnawati, A., Delima, Lestari, whinie C., Rooslamiati, I., Karyana,
M., Raharni, Dewi, Marleta Rita, Lisdawati, V., & Setyawati, V. (2019). Flower pot-
pourri of clinical trials (E. Tjitra (ed.). Lembaga Penerbit Badan Penelitian dan Pengem-
bangan Kesehatan. http://repository.litbang. kemkes.go.id/3852/1/Buku Bunga Rampai Uji
Klinik.pdf.

9]

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.


https://doi.org/10.25077/jka.v8i1.972
https://doi.org/10.1088/1742-6596/1477/6
https://doi.org/10.33024/hjk.v14i2.2541
https://doi.org/10.22435/jki.v8i1.6443.17-25
http://repository.litbang
http://creativecommons.org/licenses/by-nc/4.0/

	The Use of Celery (Apium Graveolens L.) for Reducing Blood Pressure in Individual with Hypertension in Indonesia: A Review Paper
	1 Introduction
	2 Methods
	3 Results
	3.1 Study and Respondent Characteristics
	3.2 Study Design and Celery Administration
	3.3 The Effectiveness of the Celery Administration on Blood Pressure

	4 Discussion
	5 Conclusions
	References




