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Abstract. Physical exercise can increase the production of Reactive Oxygen
Species (ROS) in the body. An imbalance of oxidants and antioxidants in the
body can cause oxidative stress. Oxidative stress can cuase cell damage and is
the basis of pathogenesis for chronic disease process such as cardiovascular,
autoimmune, pulmonary, metabolic disorder and aging. Ginger and lemongrass
is a herbal medicine were contain bioactive compound as antioxidant. This study
aim to determine the effect of giving ginger and lemongrass drink on total
antioxidant status (TAS) level in adolescent football athletes. Experimental
research with a pre and post control group design. Subject are 24 adolescent
football athletes of PS Undip Semarang. Subject were divided into 2 group,
controls groups and interventions groups. The intervention group given ginger
and lemongrass drink with brown sugar sweetener. The control group was only
given brown sugar drink. Intervention are given after training for 28 days namely
4x/week for 7 weeks. The dosage for the ginger and lemongrass drink is 3g in
150ml of water. Blood samples were collected and tested after exercise by
professional laboratory. TAS were measured using the Enzyme Linked
Immunosorbent Assay (ELISA) method. The result of the study found there was
significant differences (p=<0,05) TAS level after giving ginger and lemongrass
drink. There was significant differences (p=<0,05). TAS level between the
intervention group and the control group after giving the ginger and lemongrass
drink. In conclusion, there was enhance total antioxidant status level after giving
ginger lemongrass drink for 28 days.
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1 INTRODUCTION

Football is one of sport with the high intensity an intermittent stop and go that requires
endurance, speed and strenght.! Physical execise can provide a physical stressor that
can disrupt the balance of the body’s metabolism, causing a feedback respone form the
body’s organs to the training load in the form of an increase in respiratory frequency
and an increase in heart rate.? Physical exercise can the trigger an cause an increase in
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oxygen consumption 10-20x in the body and oxygen consumption by muscle fibers
increase 100x which can trigger the production of free radicalls or Reactive Oxygen
Species (ROS).> An imbalance between ROS production and antioxidant in the body
causes oxidative stress.* Oxidative stress can cause cell damage and is the basis of
pathogenesis for chronic disease process such as cardiovascular, autoimmune,
pulmonary, metabolic disorder and aging.’

Total antioxidant status (TAS) is an indicator that can be used to determine the total
ability of plasma to capture or neutralize free radicals.® ginger and lemongrass are
herbal plant that contaion bioactive compound as a antioxidant and inflammation.’
Ginger contain a secondary metabolite namely (gingerol, shogaol and paradol) which
funtcion as antioxidant.® The potential mechanism of antioxidant action in ginger is that
the compound 6 shogaol activates the nuclear factor erythroid 2 — related factor 2
(NrF2) signaling pathway and increase the expression of the NrF2 target gen
(endogenous antioxidant gene).’ lemongrass has secondary metabolite compounds
such as saponins, tannins, alkaloid, Tannins, alkaloids, steroids, phenols and flavonoid
which have the potential to act as antioxidant.!® The flavonoids in lemongrass can
shorten the inflammatory phase by eliminating ROS, detoxifying hydrogen peroxide
(H20,) theraby reducing lipid peroxide level.'! The study antioxidant activity of ginger
showed ICsp are 77,03% it means ginger has strong antioxidant properties.'> A study
shows that the antioxidant activity of lemongrass has ICsy value for methanol extract
from lemongrss stems namely 67.18 mg/mL and an ICs, for the ethyl acetate fraction
of 68,96 mg/ml, so that lemongrass stems have the potential for strong antioxidant
activity.!3

2 METHOD

Experimental research with a pre and post control group design. Subject are 24
adolescent football athletes of PS Undip Semarang were selected as a a sample through
purposive sampling. The criteria for the subject are subject are registered as football
athlete in PS Undip Semarang, aged 15-18, subject signed informed consent of the
reseach, Body Mass Index (BMI) 18,5 — 25 BW/m2 , do not take suplement for
research, no injured,, no smooking, do not consume alcohol and do not take pain
medication.

Anthropometric measurements included weight and fat mass percentage are
measured using Biolectrical Impedance Analyzer (BIA) Omron HBF 375, Height is
measured using a stadiometer tool SECA brand with precision 0,1 cm.

Subject were divided into 2 group, controls groups and interventions groups. The
intervention group given ginger and lemongrass drink with brown sugar sweetener.
The control group was only given brown sugar drink. Intervention are given after
training for 28 days namely 4x/week for 7 weeks. Giving the ginger and lemongrass
drink after excercise. The dosage for the ginger and lemongrass drink is 3g in 150ml of
water. Blood samples were collected and tested after exercise by professional
laboratory. The Physical exercise includes running around the field 5x, shuttle run with
a distance 10m for 2 minutes, sit up 30x, push up 30x, squat thrust jump 30x. Total
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antioxidant status (TAS) were measured using the Enzyme Linked Immunosorbent
Assay (ELISA) method. The research was carried out after the issuance of ethical
clearence number 168/KE/03/2024 from the Ethics Comission of the faculty of nursing
and healthy University of Muhammadiyah Semarang. Univariate analysis was used to
describe the characteristic of respondents using mean and standar deviation such as
Body weight, height, aged, Body Mass Index and body fat percentages. The normality
data test using shapiro wilk test. Paired t test or wilcoxon used to determine the
difference of mean total antioxidant status before and after intervention in each group.
Independent t test or mann whitney used to determine the difference of mean toal
antioxidant status between the intervention and control group.

3 RESULTS AND DISCUSSION

Table 1 presents the characters of aged, body weight, height, body mass index and body
fat percentage.

Table 1. Subjects Characteristic

Characteristics Control group (n = 12) Intervention group (n=12) P
value
Mean +SD min — max Mean+SD min-max

Age 16,42 + 0.515 16 -17 16.58 + 0.515 16 - 17 0.514**
Weight 61.97 + 3.64 57.20-68.0 60.64 + 7.02 51.20-76.0 0.569*
Height 169.27 + 4.54 161,50-176 168,36 + 5,45 161-177,20 0,662*
Body mass 21,67 + 1,71 19,49 - 24,73 21,35 + 1,68 19,05 — 24,20 0,651*
index (kg/m?)

Fat mass (%) 12,35 + 3,29 7,30-17,40 13,20 + 4,03 8,90 - 19,50 0,799**
*independent t test ** Mann Whitney test

Based on Table 1 body mass index of the respondents was normal, namely 21.67
kg/m? in the control group and 21.35 kg/m?in the intervention group. Body Mass Index
(BMI) respondent were all in the normal category according to the inclusion criteria in
this study. The body fat percentage of respondents is 13.20% for the intervention group
and 12.35% in the control group. The results of the body fat percentage are all in the
normal category (10-20%). Based on the independent t test and Mann Whitney, the
parameters of age, weight, height, BMI and body fat percentage between the control
and intervention groups have a p value > 0.05, meaning there is no difference in data
between the control and intervention groups.

The results of total antioxidant status test respondents after given ginger and
lemongrass drinks can be seen in Table 2. Based on Table 2, the results of the
independent t test before intervention between intervention and control group showed
p value of 0.563, it means there was no difference in the average TAS levels of
respondents. The result of the independent t test after intervention between intervention
and control group showed p value 0.001 it means there was differences in the average
TAS levels of respondents.
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Table 2. Total Antioxidant Status Level Before and After Intervention

TAS level Control group Intervention group P value
(mmol/L) Mean + SD Min — Max Mean + SD Min — Max

Before 1,67 +0,23 1,35-2,12  1,62+0,18 1,29 -1,91 0,563*
Intervention

After 1,21 + 0,50 0,37-1,74 2,08 +0,34 1,32 -2,53 0,001*
Intervention

A TAS -0,46+049 -1,36-0,31 0,46 +0,40 -0,33-1,01 0,001*
P value 0,008%* 0,002%*

*independent t test analysis **paired t test analysis

The results of the paired t test in the control group showed p value of 0.008. This
means that there is a difference in the average TAS in total antioxidant levels. The
results of the paired t test in the intervention group showed a p value of 0.002, meaning
that there was a difference in the average TAS levels before and after the intervention.
There was an increase in TAS levels in the intervention group, namely 0.46 mmol/L
and the control group there are decrease TAS level namely 0.46 mmol/L.
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Fig. 1. The increase and decrease TAS level after giving ginger and lemongrass drink

Ginger and lemongrass have strong antioxidant activity.12,13 The antioxidant
compound of ginger has the potential to control oxidative stress. Essential oils and
oleoresins such as zingiberene, zingiberol, shogaol, curcumin, gingerol and zingerone
are phenolic compounds. Phenolic compounds are organic compounds that have at least
one aromatic ring with one or more hydroxyl groups. Phenolic compounds as
antioxidants because of ability to stabilize free radicals, namely by giving hydrogen



Giving Ginger and Lemongrass Drink Increase Total Antioxidant Status Level 199

atoms quickly to free radicals, while the radicals originating from antioxidant phenolic
compounds are more stable than free radicals.!* The antioxidants in ginger will transfer
protons to DPPH radicals by direct abstraction of the H-phenol atom and through an
electron transfer process, so they are able to neutralize the free radical properties of
DPPH-H which has lower reactivity than DPPH. Ginger is also able to increase
antioxidant production in the body.'?

Oxidative stress occurs in our body when the antioxidant mechanism does not
function, resulting in an imbalance in the production and elimination of ROS. Some
effects are caused by activation of the nuclear factor erythroid 2 — related factor 2
(NrF2) signaling pathway. The potential action of antioxidant in ginger is 6-shogaol
leads to translocation of NrF2 into the nucleus and increases the expression of NrF2
genes target by modifying Kelch-like ECH-associated protein 1 (Keap1) and preventing
NrF2 from proteasomal degradation so that GSH levels increase and ROS levels
decrease.9 Lemongrass have secondary metabolite compounds such as saponins,
tannins, alkaloids, steroids, phenols and flavonoids which have potential as
antioxidants, anti-inflammatory, antibacterial, anticancer, antimicrobial and
antidiabetic.10 The phenolic compounds in lemongrass can inhibit the NFkf (nuclear
factor kappa B) pathway and cytokine expression. Lemongrass is also a “scavenger” of
free radicals/ROS which acts as a potential contributor to chronic kidney disease (CKD)
inflammation, which plays its anti-inflammatory role.'

A study reported that lemongrass extract can reduce the concentration of oxygen
species reactions, lipid peroxidation and DPPH. Lemongrass extract can also support
the endogenous antioxidant defense system in alveolar macrophage cells by increasing
the activity of superoxidase dismutase (SOD) and the formation of glutathione
peroxidase (GPX).!”

4 CONCLUSION

The result of this research was there was increase total antioxindant status level after
giving ginger and lemongrass drink for 28 days on adolescent football athletes ( p value
0,002)
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