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Abstract

BACKGROUND: Compliance with food-base dietary guidelines has been known delivered positive effect on nutrition
and public health.

AIM: The aim of the study was to assess the effect of lemongrass stems in pallumara and anchovy pepes on
changes in uric acid levels in elderly women in hyperuricemia.

METHODS: This research is a quasi-randomized pre-test-post-test control group design experiment. The study
sample was elderly women with hyperuricemia who met the inclusion and exclusion criteria of 45 persons divided into
two intervention groups and one control group. The first group was given lemongrass stems in pallumara anchovy,
the second group was given lemongrass stems in anchovy pepes, and the control group only consumed family food.
Data were analyzed using paired t test, one-way ANOVA, Chi-square, and Kruskal-Wallis.

RESULTS: The results showed that a significant change in uric acid levels in both intervention groups (p =0.001 <0.05),
whereas the control group was not significant. There was a difference in changes in uric acid levels between the
intervention group and the control group (p = 0.000 < 0.05).

CONCLUSION: It was concluded that the large difference in uric acid levels between the intervention group and the
control group was 26.5% and 28.3%. It is recommended to use lemongrass in preventing elevated blood uric acid

Open Access: This is an open-access article distributed
under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (CC BY-NC 4.0)

levels.

Introduction

The rate of development of the world’s
population, including Indonesia, is now heading toward
an aging process, marked by an increasing number
and proportion of elderly populations (residents
aged 60 years and over) that have exceeded 7% [1].
Indonesia is among the top five countries with the
largest number of elderly people in the world. The 2016
Susenas results showed an increase in the number of
elderly people reaching 22.4 million people or 8.69%
of the total population, while in 2018 the percentage of
elderly people reached 9.27% or around 24.49 million
people [2].

Various problems arise in line with the aging
process, such as physical, psychological, social,
economic, cultural, and health problems that can
cause the condition of the elderly to be vulnerable to
an illness. Hyperuricemia is an increase in uric acid
levels above normal, in men above 7 mg/dl and in
women above 6 mg/dl. The average level of uric acid in
the blood depends on age and sex [3]. The prevalence
of hyperuricemia continues to increase. In Taiwan the

prevalence of hyperuricemia is 30.4%, in men (30.2%),
and women (30.6%). This prevalence will increase
significantly with age [4].

In Indonesia according to the World Health
Organization in 2013, the prevalence of hyperuricemia
was 81% [4]. While a study in North Halmahera also
showed that the prevalence of hyperuricemia was high,
namely, 60% (men 50.83% and women 69.17%) [5].

Risk factors associated with hyperuricemia
include sex and increasing age, hypertension, obesity,
smoking and increased serum triglycerides, type 2
diabetes, and alcohol consumption, hyperuricemia plays
an important role in the occurrence of cardiovascular
morbidity in the general population, hypertension, and
type 2 diabetes mellitus [6], [7], [8].

Lemongrass (Cymbopogon citratus Stapf.) is a
type of grass plant that contains 1-2% essential oils
containing various active chemicals that are biologically
functioning therapeutically [9], [10]. Lemongrass
launched has antibacterial, antifungal properties.
antiprotozoal, anti-carcinogenic, anti-inflammatory,
antioxidant, cardioprotective, antitussive, antiseptic,
and anti-rheumatic activity [11].
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The antioxidant activity of lemongrass was
analyzed by DPPH scavenging test and the highest
inhibition was obtained with essential oils extracted
from lemongrass stems (89.5%). The anti-gout test was
examined through the xanthine oxidase inhibition (XOlI)
test with a maximum percentage of xanthine oxi XOI
81.34% obtained from essential oils on the lemongrass
stalk [9], [12]. Pelleng research [13] showed a decrease
in blood uric acid levels in male white Wistar rats fed
with lemongrass herbal steeping.

Pallumara fish and Pepes fish are types of
dishes that are favored by the community. Anchovy is
a type of high-quality fish, contains a lot of protein and
calcium, is very easy to obtain in the market, with a
relatively cheap selling power [14]. Jeneponto Regency
is one of the regencies in South Sulawesi Province
that is currently still a disadvantaged region where the
number of elderly people in this Regency continues
to increase. In 2014, the number of the elderly was
8.78%, in 2016, it increased to 9.12% and, in 2017, it
became 9.32%. In this region, we have encountered a
lot of lemongrass plants, both in the garden land and in
the yard of the house. Likewise, anchovies are easily
obtained and become one of the types of fish that are
widely consumed by Jeneponto residents.

Barana Health Center is one of the remote
health centersin Jeneponto District where hyperuricemia
cases were found to show an increase from 71 cases
in 2017 to 122 in 2018. This study aims to assess the
effect of lemongrass stems in anchovy anchovies and
anchovy pepes on changes in uric acid levels in elderly
women suffering from hyperuricemia.

Materials and Methods

This research was conducted in the working
area of Barana Health Center, West Bangkala District,
Jeneponto Regency, South Sulawesi. This type of
research is a non-randomized pre-test-post-test control
group design experiment.

The study population was all elderly women
who suffer from hyperuricemia in the work area of Barks
Puskesmas, Bangkala Barat District, and Jeneponto
Regency. Samples amounted to 45 people who met
the inclusion and exclusion criteria divided into three
groups: Fifteen people in the intervention group who
were given lemongrass stems in pallumara anchovy
cooking, 15 people in the intervention group who were
given lemongrass stems in anchovies pepes, and 15
people in the control group.

Characteristic data (age, disease history,
occupation, and BMI) were obtained directly from
respondents using questionnaire sheets and taking
anthropometric measurements, while intake data

(energy, protein, and purines) were obtained using food
record sheets. Data of uric acid levels pre- and post-test
were obtained from the Prodia Makassar laboratory.

Food intake data were processed using
Nutraclin software, while other determinant factor data
(characteristic data and changes in uric acid levels)
were processed using SPSS for windows 21.

To compare the results of examination of
blood uric acid levels before and after the intervention,
the paired t-test was used. For categorical scale
characteristics data were analyzed using the Chi-square
test. To compare the difference in changes in uric acid
levels between groups, the one-way ANOVA test was
used, and to find out which pair experienced different
changes, further test analysis was performed using the
post hoc Bonferroni test.

Results

Table 1 shows that the majority of respondents
in each group were aged 60—69 years with a percentage
of 86.7% in the lemongrass intervention group in
anchovy pallumara cooking, 53.3% in the lemongrass
intervention group in anchovy pepes cooking, and
66.7% in the control group.

Based on the history of the disease, Table 1
shows that the majority of respondents suffer from
hypertension, in the lemongrass stem intervention
group in pallumara anchovy cooking by 53.3%, the
lemongrass intervention group in anchovies pepper
cooking by 80%, and the control group in 46.7%.

Table 1 also shows that in the occupational
variable, it is known that respondents generally work as
farmers, 60% in the first intervention group, 80% in the
second intervention group, and in the control group 46.7%.
In the IMT variable, it can be seen that the majority of
respondents are in the normal category, in the lemongrass
stem intervention group in pallumara anchovy cooking by
53.3%, the lemongrass intervention group in anchovy
pepes cuisine 60%, and the control group by 66.7%.

The uric acid levels in the pre-test in Table 1
showed that the mean uric acid levels of respondents in
the lemongrass intervention group in anchovy pallumara
cooking was 6.68 £ 0.32, the lemongrass intervention
group in anchovy pepes 6.67 + 0.33, and in the group
control 6.92 + 0.50. Statistical test results in Table 1
showed that there were no significant differences in all
of the respondent’s characteristic variables (p > 0.05),
this meant that all the characteristics that were sampled
as research samples were homogeneous. In other
words, the results of the study are not the influence of
the characteristics of the study sample.

Table 2 shows that the level of energy
sufficiency in the lemongrass stem intervention group
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in pallumara anchovy cooking (90.47%) and the
lemongrass stem intervention group in anchovy pepes
cooking (90.08%) was classified as good, while the
control group was low (89.78%).

The level of protein adequacy in Table 2
shows, lemongrass stem intervention group in
pallumara anchovy cooking 100.97%, lemongrass stem
intervention group in anchovy pepes cooking 100.54%,
and 98.78% control group, all groups were classified
as good.

Likewise, with the adequacy level of purines,
lemongrass stem intervention group in pallumara
anchovy cooking is 116.36%, lemongrass stem
intervention group in anchovy pepes cooking 111.12%,
and control group 114.36%.

Through the Kruskal-Wallis test in Table 2
is known that the level of energy, protein, and purine
adequacy did not differ significantly between the
lemongrass intervention groups in pallumara anchovy
cooking, lemongrass intervention groups in anchovy
pepes cooking, and the control group with p > 0.05.

Table 3 shows in the group given lemongrass
stems in anchovy pallumara cooking, a decrease in uric
acid levels with an average decrease of 0.95 mg/dl or
31.6%, whereas in the group given lemongrass stems
in anchovy pepes, there was a decrease in uric acid
levels with an average decrease of 1.06 mg/dl (33.4%).

Table 1: Characteristics of research respondents

Statistical test results in Table 3 showed that
the decrease in uric acid levels in both intervention
groups was a significant change with a value of
p =0.001 < 0.05, in the control group found an increase
in uric acid levels of 0.12 mg/dl (5.13%) and the change
was not statistically significant (p = 0.582 > 0.05).

Then, the results of the analysis of the comparison
of the differences in uric acid levels in each group in
Table 3, where the uric acid levels in the pre-test did not
differ significantly, on the contrary in the post-test the uric
acid level was significantly different. For comparison of
the large differences in changes in uric acid levels in each
group was analyzed using the one-way ANOVA test which
showed a significant difference (p = 0.000 < 0.05).

Further test analysis in Table 3 showed that
the different groups were the groups that were given
lemongrass stems in pallumara anchovy cooking with the
control group (p =0.001 < 0.05) with a large comparison
percentage of change of 26.5% and between groups
that were given lemongrass stems in pepes cooking
anchovies with a control group (p = 0.001 < 0.05), with
a large percentage change in change of 28.3%, while
for the two intervention groups, the results of statistical
tests showed no significant differences.

Based on the analysis results in Table 3, it can
be said that there is an effect of providing lemongrass
stems in pallumara anchovy and anchovy pepes
cooking on changes in uric acid levels.

Characteristics of research respondents Stems lemonggrass+Pallumara Stems lemonggrass+Paepes Control p value
anchovy anchovy
n % n % n %
Age 0.391%
60-69 (years old) 13 86.7 8 53.3 10 66.7
70-79 (years old) 13.3 7 46.7 33.3
Disease history 0.570°
DM 4 26.7 0 0 5 33.3
Hypertension 8 53.3 12 80 7 46.7
There is no 3 20.0 3 20 3 20.0
Work 0.808"
Housewife 5 33.3 3 20 7 46.7
Farmers 9 60.0 12 80 7 46.7
Trader 1 6.7 0 0 1 6.7
BMI 0.515
Stunting 3 20,0 3 20.0 2 13.3
Normal 8 53.3 9 60.0 10 66.7
Overweight 4 26.7 3 20.0 3 20.0
Uric acid level 0.148°
Mean + SD 6.68 +0.32 6.67 +0.33 6.92 +0.50
Minimum-Maximum 6.2-7.1 6.1-7.2 6.2-8.1
“One-way ANOVA test; bChi-square; P<0.05.
Table 2: Energy, protein, and purine adequacy levels during the intervention
Intake Mean + SD p value
Stems lemonggrass+Pallumara anchovy Stems lemonggrass+Paepes anchovy Control
Mean intake % Mean intake % Mean intake %
Energy (cal) 1526.4 + 148.98 90.47 +5.23 1445.5 + 118.70 90.08 +3.52 1452.2 + 126.58 89.78 + 3.69 0.92*
Protein (g) 42.53 +3.12 100.97 £ 5.51 40.28 +3.21 100.54 + 6.62 39.95+3.83 98.78 + 5.82 0.35*
Purine (mg) 202.33 + 18.31 116.36 + 10.53 193.25 + 12.57 111.12+7.22 198.89 + 17.82 114.36 + 10.26 0.35*
*Kruskal-Wallis; P<0.05.
Table 3: Changes in uric acid levels
Group n Mean + SD Uric acid level (mg/dl) p % Different couple % Different couple
Pre Post
Stems lemonggrass+Pallumara anchovy 15 6.68 +0.32 5.73+£0.86 0.001* 31.6 1.000°° 1.8°°
Stems lemonggrass+Paepes anchovy 15 6.67 +0.33 5.61+0.84 0.001* 33.4 0.001*¢ 26.5*°
Control 15 6.93 + 0.50 7.05+0.92 0.582* 5.13 0.001°° 28.3°°
p value 0.210* 0.000** 0.83770+**

*Paired t-test; **One-way ANOVA; Different couple post hoc test — Bonferroni. ***t independent; P<0.05. Source: Primary data, 2019.
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Discussion

The statistical test results in this study show
that the decrease in uric acid levels after the intervention
is not the influence of the respondent’s characteristic
variables.

One of the risk factors for hyperuricemia is age
and sex in which various research results indicate that
the age range that is usually at risk of developing gout
is 30-50 years in men, whereas in women it increases
after entering menopause. This is consistent with the
results of research showing that the incidence of gout
arthritis is more experienced by women as much as
45.2% (42 people) because the majority of the age of
respondents in this study is >50 years [15].

Obesity and body mass index contribute
significantly to the risk of gouty arthritis where the risk
is very low for men with a body mass index between
21 and 22 but is tripled for men who have a body mass
index of 35 or greater [16]. Diabetes mellitus will lead to
insulin resistance; as a result glucose will accumulate
in the bloodstream and disrupt blood circulation, which
will make the kidneys work more slowly and inefficiently
when releasing waste or uric acid into the urine so that
the kidney is difficult to remove excess uric acid from
the body [15].

Therelationship between goutand hypertension
has been described since the early 1960s. It was found
that hyperuricemia, in some populations, stimulates
the onset of hypertension through the formation of an
inflammatory cascade, in which endothelial dysfunction
occurs, smooth muscle proliferation, and renal afferent
artery arteriosclerosis. In addition, hypertension is a
comorbid gout which affects more than 74% of patients
with gouty arthritis [17].

Protein especially derived from animals can
increase uric acid levels in the blood. Food sources
contain animal protein in high amounts such as liver,
kidney, brain, and spleen. Recommended protein intake
is 50-70 g/day or 0.8-1 g/kg body weight/day. The
recommended source of protein is vegetable protein
derived from milk, cheese, and eggs [17].

High protein diets usually contribute to an
increase in purine intake which is associated with
hyperuricemia. Based on the description of the
adequacy of purine intake, subjects consume purines
<400 mg/day, so the daily purine consumption of most
subjects tends to be low [18].

The results of this study are similar to the
results of Hastuti et al. [18] which showed that there
was no relationship between total protein intake and
uric acid levels (p = 0.05). This shows that the decrease
in uric acid levels in the intervention group was not
influenced by protein and purine intake. In this study,
the results of analysis of changes in uric acid levels
after the intervention showed that there was an effect of

lemongrass stems in pallumara anchovy and anchovy
pepes cooking on changes in uric acid levels.

The results of this study are in line with
the results of a study that showed that lemongrass
can reduce uric acid levels. Increasing the dose of
lemongrass is also directly proportional to the decrease
in uric acid levels, which means that the more doses
used, the active substances contained in lemongrass
will be more effective in reducing uric acid levels [13].
Lemongrass (C. citratus) is a plant commonly used as
a spice by people in Indonesia, in tropical countries,
especially in Southeast Asia [11]. This plant contains
1-2% of the dried essential oil with a very wide variation
in chemical composition [9]. The oil is a yellow liquid
containing about 75-85% of aldehydes [11].

Boukhatem et al. [19] revealed 23 compounds
from essential oils of lemon grass whereas in other
studies showed the chemical composition of essential
oils from searai stems consisting of 68 compounds,
while the chemical composition of essential oils from
lemongrass leaves consisted of 72 compounds. GCMS
analysis results are geranial (32.10% and 29.64%),
Neral (22.36% and 21.73%), geraniol (5.40% and
7.75%), limonene (5.71% and 5.92%), and B-myrcene
(2.20% and 2.28%), where the essential oil content of
lemongrass stems is 67.77% and in lemongrass leaves
is 67.33% [12], [20].

Inaddition, C. citratusis also reported to contain
flavonoids and phenolic compounds, which consist
of luteolin, isoorientin 2’-O-rhamnoside, quercetin,
kaempferol, and apigenin [11], [21]. It contains alkaloids,
saponins, tannins, anthraquinones, steroids, and
phenols. Wherein, the ethanol extract of lemongrass
contains 535.44-1007.35 mg/100 g phenolic total and
has antioxidant activity of 80.38-93.31% [22].

Various studies have been conducted
regarding the antioxidant activity of lemongrass, a
study showed that infusions and decoctions made from
lemongrass showed antioxidant properties by cleaning
superoxide anions, inhibiting lipoperoxidation, and
DPPH decolorization. This effect is higher in infusion
than stew [23] likewise, lemongrass infusion showed
stronger antioxidant activity in relation to other extracts
(methanol, 80% ethanol, and water stew) [23].

The antioxidant activity of lemongrass analyzed
by DPPH scavenging test showed that the highest
inhibition was obtained with essential oils extracted
from lemongrass stems (89.5%), and the anti-gout test
was examined through the XOI test with a maximum
percentage of xanthine oxi XOI 81.34% obtained from
essential oils in the lemongrass stalk [9], [12].

These results are in line with the results of
research by Anggraeni et al. [24] which shows that
essential oils extracted from lemongrass stems have
antioxidant activity with inhibition of up to 809 ppm
at a ratio of 1:2 for the concentration of volatile oil
volume per volume of solvent. Similar research also
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shows that the B myrcene content in lemongrass has
antigout properties [23] and kaempferol compounds
are anti-inflammatory [25], it was also reported that the
inhibitory activity of essential oils will decrease when
the concentration of essential oils decreases [26].

Xanthine oxidase is a source of oxygen free
radicals. In the reperfusion phase (i.e., reoxygenation),
xanthine oxidase reacts with oxygen molecules,
and releasing superoxide free radicals. Two types of
flavonoids, quercetin and silibin, can inhibit the activity
of xanthine oxidase, resulting in decreased oxidative
injury [27]. Flavonoids are secondary metabolites that
have potential as XOI and have similar structures with
xanthine. This is due to the presence of two aromatic
rings that have hydroxyl groups as electron acceptors
of the xanthine oxidase enzyme [28].

The structure of flavonoids generally consists of
three benzene rings. Where the C atom in the structure
has a double bond, so it easily binds to the xanthine
oxidase enzyme which causes that the formation of
xanthine is reduced and the production of uric acid
is reduced [29]. Flavonoids inhibit xanthine oxidase
enzyme activity through interactions with enzymes in
side groups and competitive inhibition mechanisms.
With the increase of XOlI, it shows that the production
of uric acid will be lower so that this condition will
reduce the risk of developing gout [30], [31], [32].
Thus, citronella essential oil has high potential to be
an alternative source of antigout medication because it
contains a potential compound of XOlI [12].

Recommendation

It is recommended to use lemongrass in
preventing elevated blood uric acid levels.
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