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ABSTRACT

Purpose of the study: This study aims to analyze rosella flower extract supplementation on blood glucose levels after physical activity.

Methods: This experimental research uses a pre and post control group design. Subjects were selected using purposive sampling technique. A total
of 20 healthy men aged 19-25 years participated in this study and were divided into two groups, namely group K1 with placebo and K2 with rosella
flower extract at a dose of 500 mg. Data collection begins with collecting data on subject characteristics. Next, the subjects were asked to warm up and do
physical activity in the form of running 2400 meters with moderate intensity. One hour after running 2400 meters, the subject took a pre-test blood draw
to measure blood glucose levels. Then the samples were given supplementation intervention based on their respective groups, K1 by giving a placebo
and K2 by giving rosella flower extract at a dose of 500 mg. 60 minutes after administering the supplementation intervention, the subject underwent a
post-test blood draw.

Results: The results of this study showed that there was no decrease in blood sugar levels in either the control or treatment groups (p > 0.05).

Conclusion: It can be concluded that administering rosella flower extract after physical exercise does not have a significant effect on reducing post-
exercise blood glucose levels.
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AKCTpaKT uBeTKoB po3ennbl (Hibiscus sabdariffa) He oka3biBaeT
3HaYUTENbHOro BIIUSIHMA HA CHKEHME YPOBHA IMHOKO3bl B KPOBU
Y 3A0POBbIX MY>X4MH nocre on3n4yecKon Harpy3Ku
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IIpoxonuo b. [lagpyn mnaowuii’, Auen Osen Hosapu benu®, [lebu Tpu Mapuo®, Vinvxam Unvxam®,
Anmon Komaunu®, Agpugan IOnvgpaounama’

'YHusepcumem Hezepu Cypabas, Cypabas, MHOoHe3usa
2[edazoeuyeckuli konneod:x NP TpeHeanek, TpeHzanek, MHOOHe3us
3 YHusepcumem 2n06as1bH020 30pasooxpaHeHus u paseHcmsa, Kueasu, PyaHoa
4 F'ocydapcmseHHsIli yHusepcumem MapuaHo Mapkoc, bamak, ®@uaunnuHsl
5> YHusepcumem Teyky Ymap, Meynabo, MHOoOHe3us

¢ MocydapcmeaeHHbIl yHusepcumem [ladaHaa, lNadaHe, MHOoOHe3us

PE3IOME

Ilenpb MccnegoBaHMA: U3YIUTD BIUAHNE IIPMeMa SKCTPAKTa I[BETKOB PO3e/I/Ibl Ha YPOBEHD I/IIOKO3bI B KPOBM MOC/e HM3MUeCKON HarpysKil.

Marepuaibl 1 METORbI. B JaHHOM 3KCIIepMMeHTaTbHOM MCCTIeOBAHUM UCIIONb30BA/ICA AU3AMH C KOHTPOIBHOI Ipymmoit Ko u mocie. Cy6beKTh
6b1/11 OTOGPAHBI C IIOMOLIBIO METO/A Lie/leHAIIPAaBIeHHOM BEIOOPKN. B nccmeoBanyu npuusm ydactie 20 3T0POBBIX MYXXUIMH B BopacTe 19-25 nier,
KOTOpbIe ObIIM pasfieNieHbl Ha ABe Ipymnsl: rpynna K1, npuanMapiuas nnane6o, u rpynna K2, npuanMapias SKCTPaKT IIBETKOB PO3E/UIBI B J03€
500 mr. C60p HaHHBIX HAYMHAETCA CO c6Opa JAaHHBIX O XapaKTePUCTHUKAX CyObeKTOB. 3aTeM CyObeKTaM ObII0 MPEM/IKEHO PasMAThCA U BBIOTHUTD
¢usnaeckyo HarpysKy B Buzie 6era Ha 2400 MeTPOB C yMepeHHOI MHTeHCHBHOCTBIO. Uepes yac mocie npobexxkn Ha 2400 METPOB Y MCIIBITYEMBIX GBI
B3AT NpeBAPUTEILHbIN aHA/IN3 KPOBYU /I U3MEPEHUSA YPOBHA ITOKO3BI B KPOBM. 3aTeM MCIBITYeMBIM ObUIM JaHBI JOOABKM B COOTBETCTBUY C MX
rpymmamu: K1 monydma mrane6o, a K2 — akcTpakT 1BeTKOB poseuibl B go3e 500 mr. Yepes 60 MUHYT mociie npueMa f06aBOK Y MCIIBITYeMBIX ObLI
B3AT MIOBTOPHBIN aHA/IN3 KPOB.

Pe3ynbTaThl: HU B KOHTPONIBHO, HU B 9KCIIEPYMEHTA/IbHON IPYIIIAX He ObIIO CHIDKEHNA YPOBHA caxapa B Kposa (p > 0,05).

3akmioueHme: IIpieM 5KCTPaKTa IBETKOB PO3€/UIBI oC/Ie GU3NYECKMX YIPKHEHMIT He OKa3bIBaeT 3HAYMTEILHOTO BIMAHMA Ha CHYDKEHNUE YPOBHSA
IJIFOKO3bI B KPOBU II0C/IE TPEHMPOBKIL.

Kntouesvie cnosa: II0KO3HbIN TOMEOCTa3, YyBCTBUTEILHOCTD K MHCY/IMHY, 3[l0POBbIE B3POC/IbIE, YCBOEHME ITTIOKO3bI

KoH(}IUKT MHTepeCcoB: aBTOPbI 3asIB/IAI0T 06 OTCYTCTBUM KOH(IMKTA HTEPECOB.

BrarogapHocTi: aBTOpPBI BbIp@XKaT OnaromapHocTh Universitas Negeri Surabaya sa ¢unaHcMpoBaHme HaHHON PaGOTHI 11O AOTOBOPY
Ne B/41405 /UN38.11.1/TU.00.02/2024.
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1. Introduction sugar, and cholesterol will all have a detrimental effect on

Diabetes mellitus is a serious problem that must be ad- people’s health if they are not treated [2]. American Diabetes
dressed immediately throughout the world. The reason Association in 2022 argues that type 2 diabetes mellitus is
people can suffer from diabetes mellitus is because they do also a serious diabetic disease characterized by the condi-
not maintain a good diet, are overweight, obese, have high tion of the body experiencing hyperglycemia due to the pro-
triglyceride levels, and hypertension in both women and gressive loss of insulin hormone production due to insulin
men [1]. There are common factors that can influence people resistance. According to predictions from the International
to get diabetes mellitus including smoking, unhealthy diet, Diabetes Federation, 10.5 % of people will have diabetes in
sedentary lifestyle, sedentary, lack of exercise, elevated blood 2021; this number will rise to 11.3 % in 2030 and 12.2 % in
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2040 (Magliano, 2021). Individuals diagnosed with diabetes
mellitus are more susceptible to organ dysfunction and fail-
ure, particularly involving the kidneys, eyes, and nerves. This
can lead to a lower quality of life and greater medical exami-
nation and treatment costs [5].

In the last 30 years, exercise has become the best preven-
tive effort to improve the health status of the community,
especially people with diabetes mellitus by increasing low-
ering blood glucose levels and improving insulin sensitiv-
ity [6]. Another beneficial effect of exercise is that it im-
proves cardiovascular health and keeps the body fit [7]. The
recommended physical exercise for patients with diabetes
mellitus is 150 minutes per week of moderate to vigorous
intensity [8]. In addition to moderate-intensity exercise,
people with diabetes mellitus are also recommended to do
resistance training 2x workouts per week to maintain blood
glucose levels [9]. Exercise is known as the best way to con-
trol blood glucose levels in patients with type 2 diabetes
mellitus [10].

Rosella is a plant with the name Hibiscus sabdariffa which
is native to India and Malaysia which is extensively grown
throughout the world’s tropical and subtropical climates, in-
cluding Africa and Asia [11]. Research evidence shows that
rosella flowers contain remarkable benefits, its pharmaco-
logical effects can prevent hypertension and hyperlipidemia,
and it also has anti-inflammatory, antimicrobial, antideuret-
ic, and anemia treatment effects [12]. Interesting potential
bioactive compounds with antibacterial, anti-inflammatory,
hypocholesterolemic, antihypertensive, antioxidant, and an-
ticarcinogenic properties have been found in rosella petals.
Furthermore, rosella petals are abundant in polyphenols and
flavonoids, which are antioxidants that can counteract free
radicals, according to numerous scientific research [11]. Due
to its antioxidant effects, researchers are interested in con-
ducting experiments related to the pharmacological effects
of rosella flower extract and physical exercise on reducing
blood glucose levels. Previous research has demonstrated
that giving rosella flower tea to people with diabetes mellitus
for seven days in a row significantly lowers their blood glu-
cose levels [13].

The exact effect of the combination of physical exercise
and administration of rosella extract on reducing blood glu-
cose levels is still unknown. This study aims to analyze rosella
flower extract supplementation on blood glucose levels after
physical activity.

Research Methods

Study Design

This experimental research uses a pre and post control
group design. Subjects were selected using purposive sam-
pling technique. Purposive sampling is used as a subject se-
lection technique based on certain criteria that have been
determined according to the research objectives, so that the
selected subjects are considered the most representative to
answer the research hypothesis. The study subjects were di-
vided into two groups: group K1 with a placebo and group
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K2 with a 500 mg rosella flower extract supplement. The
supplements were administered in capsule form, purchased
from Kimia Farma, a leading pharmaceutical manufacturer
in Indonesia. All dosages were in accordance with the manu-
facturer’s complete standard operating proceduresfor manu-
facturing and administration. The placebo contained unfla-
vored flour.

Subjects

Twenty men in normal health condition without any
medical condition who had undergone health screening par-
ticipated in this study (Table 1 shows the characteristics of
the subjects). To determine whether volunteers could meet
the needs of this study, inclusion and exclusion criteria were
established. Students with a normal Body Mass Index (BMI)
between the ages of 19 and 25 years were included in the
inclusion criteria. Additionally, students may not exercise
regularly. In addition, this study did not involve participants
who were under 20 years of age or who had high blood pres-
sure before engaging in physical activity. Additionally, if
subjects were taking nonsteroidal anti-inflammatory drugs
(NSAIDs), they were excluded. 20 research volunteers were
divided into 2 groups, namely the physical exercise + rosella
treatment group (n = 10), and the control group with physi-
cal exercise + placebo (n = 10).

Research Instruments

Some of the instruments used in this study were blood
pressure gauges, height gauges, weight gauges, data collec-
tion sheets, stationery, rosella flower extract, and placebo
capsules.

Procedure

The data collection process in this research involved sev-
eral steps. Study subjects underwent screening procedures
before starting the study. Certain parameters that allow in-
formation to be analyzed and whether to include it or not
form the basis of this approach. Additionally, they fill out
Informed Consent.

Data collection was carried out for 1 day, starting with
data collection on subject characteristics. Research subjects
are prohibited from consuming anything before carrying
out the research. One day before the study, subjects were
given instructions to maintain a regular diet and rest pat-
tern. After that, they were asked to warm up. Physical activ-
ity is carried out afterwards. This activity includes running
a distance of 2400 meters with moderate intensity using po-
lar heart rate monitor. After carrying out the running test,
the sample was directed to a shaded room not far from the
field to rest and wait for further intervention. After run-
ning, pre-test blood glucose data is taken. After that, the
subjects were given placebo intervention and rosella flower
extract according to their respective groups. 60 minutes
later, post-test blood glucose data was taken. As a final step
in accountability, the researcher examines the data and pro-
duces a written report.
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* Not meeting inclusion criteria (n = 10)

Enrollment |
| Assessed for eligibility (n = 30)
Excluded (n=10)
* Declined to participate (n = 0)
Randomized (20)
v
v v

Allocated to control (n = 10)
* The group given the placebo

Allocated to exergaming (n = 10)
* The group given the roselle flower extract

2400 meter running physical exercise
v

v ¥
Shortly after pysical exercise Shortly after physical exercise
* Pre-test * Pre-test
* Giving placebo * Giving roselle flower extract

v v
60 minutes after intervention 60 minutes after intervention
* Post-test * Post-test

'

| Loss to follow up (n =0) |

'

| Analysed (n = 10) |

Fig. 1. The CONSORT flowchart
Puc. 1. Bnok-cxema CONSORT

CONSORT flowchart

Ethics

Prior to data collection, we obtained ethical approval
from the Ethics Committee of Malang Health Polytechnic
with registration number DP.04.03/FXXI.31/0486/2024.

Statistical analysis

Using SPSS software, statistical analysis was conducted
once the data was collected. To determine the mean and stan-
dard error, a descriptive analysis was performed on the data.
Additionally, the Shapiro—Wilk test was used to conduct a
normality test in this investigation. The paired t-test method
was used to construct a difference test if the data were normally
distributed. The Wilcoxon signed-rank test was used to analyze
the data, however, in case the outcomes revealed otherwise.

2. Results

This section presents the data and provides informa-
tion about the general characteristics of the participants in
Table 1. These data allow us to better understand the char-
acteristics of each group. Data are presented as mean * stan-
dard error. The first analysis produced t-test results showing
no significant difference between K1 and K2 (p > 0.05).

v

Loss to follow up (n = 0) |

V

Analysed (n=10) |
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The results of the normality test are shown in Table 2.

Based on the normality test in Table 2, the pre-test and
post-test blood glucose data were normally distributed (p >
0.05).

The results of blood glucose analysis between pre-test and
post-test in each group are presented in Figure 2.

3. Discussion

The purpose of this experimental study was to determine
how the effect of supplementing 500 mg rosella flower extract
after physical exercise on reducing blood glucose levels. The
results showed that there was no significant difference in the
group with rosella flower extract. However, the placebo group
experienced a significant increase in blood glucose levels. It
may be known that acute and momentary exercise will make
blood glucose levels decrease, but over time the process of
adaptation and physiological response of the body’s blood
glucose levels will return to normal numbers [14].

Research results from Ambelu & Teferi, 2023 proved that
the intervention of strength training, combination training,
and aerobic training for 12 weeks in patients with diabetes
mellitus proved to significantly reduce blood glucose levels
[15]. In this case, it turns out that the period of training and



Table 1
Characteristics of research subjects
Ta6bnnma 1
XapaKTepUCTUKI yIaCTHUKOB MCCIETOBAHMS
Data Group N x+SD p-value
Age (y) K1 10 23.70 £ 0.51 0.652
gey K2 10 2330£0.77
Height (cm) K1 10 168.70 + 1.77 0.701
g iem K2 10 170.20 + 2.27
. K1 10 62.20 + 2.62 0.722
Weight (ke) K2 10 64.00 £ 3.97
BMI (kg/m2) K1 10 21.79 + 1.99 0.851
g K2 10 21.99 + 1.06
Systolic ( Hg) K1 10 122.80 + 3.38 0.962
ystotic e K2 10 123.10 £ 4.07
Diastolic ( He) K1 10 80.00 £ 2.25 0.720
SOl LmmEe K2 10 81.50 + 3.05
Table 2
Normality test results
Tab6bnuma 2
Pesynbrarhl TECTa HOPMATbHOCTH
Shapiro—Wilk
Data Group
n p-value
K1 10 0.487
Blood glucose (pre-test) X2 10 0.391
K1 10 0.274
Blood glucose (post-test) X2 10 0115
intervention also affects the reduction of blood glucose lev-
els. Of the three types of training that have been used other
research reports recommend that the most promising train- Blood Glucose (mg/dL) Blood Glucose (mg/dL)
ing is a combination of strength training and aerobics. In
accordance with national and international physical activity 120 * 120 -
guidelines, this training has a good effect on patients with 115 115
diabetes mellitus [16]. I I
Rosella flower extract as an herbal plant that has many 110 110 1
benefits, especially high in antioxidants. Research report data 105 l 105 A
shows that the administration of red rosella flower tea has a 100 100 |
notable impact on lowering blood glucose levels in diabet-
ic patients [13]. Numerous illnesses, including those of the 95 1 95 1
heart, diabetes, obesity, renal, skin, and digestive systems, 90 | 90 A
as well as cough, hypercholesterolemia, and hypertension, g5 g5
may be treated using rosella petals. Because rosella petals
S . 0140 B 0 80 - . . 80 A T .
are high in protein (5.5-9.14 %), carbs (7..4 12.3' %), and.fz.it ProTest | Post Test ProTest | Post Test
(0.47-1.32 %), they are well known for their possible medici-
K1 (Placebo) K2 (Rosella Flower
nal benefits [17]. Extract)

Furthermore, one of the natural remedies that may be
utilized is rosella, which may have antioxidant and anti-
inflammatory properties. Potent antioxidants include vita-
mins, minerals, and bioactive substances found in Hibiscus
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Fig. 2. The results of blood glucose analysis between pre-test and
post-test * p > 0.05.

Puc. 2. Pe3ynbraTthl aHanusa ypoBHSI [THOKO3bl B KPOBU A0 U Mocre
TecTta * p > 0,05.
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Table 3

Blood glucose level results after giving rosella flower extract

Ta6bnuma 3

PeSyTIbTaTbI N3MEPEHNA YPOBHSA I'TIOKO3bI B KPOBH IOC/IE IIPMEMA IKCTPAKTA IIBETKOB PO3€/I/IbI

Difference test method

Paired t-test

Group P
K1 (pre-test and post-test) 0.012
K2 (pre-test and post-test) 0,442

sabdariffa, also referred to as Rosella. These include poly-
phenols (anthocyanins, flavonoids, phenolic acids, tannins),
polysaccharides, pectin, non-phenolic organic acids, carot-
enoids, caffeic acid, chlorogenic acid, ascorbic acid, and quer-
cetin [18]. Anthocyanin is one of the flavonoid polyphenols
with potent antioxidant qualities [19], [20]. By preventing
glycation and scavenging superoxide anion, this substance is
a strong free radical scavenger that can increase antioxidant
activity or lower ROS to detoxify oxidative damage [21].

From the results of this study, there are many factors that
can affect blood glucose levels ranging from food consump-
tion before intervention, quantity factors from the sample,
and other factors that can make the results of the study dif-
ferent. Apart from that, exercise remains the best effort in im-
proving health status, especially in improving blood glucose
control in patients with diabetes mellitus [22]. The admin-
istration of rosella flower extract shortly after exercise and
the process of taking blood glucose levels is 60 minutes post
intervention may have different effects on blood glucose lev-
els. Exercise significantly and momentarily makes the body
experience hypoglycemia, which is a condition where the
body is at low blood glucose levels [23]. This effect is caused
because during exercise, the need for energy is greater, so this
makes the body to make immediate physiological adapta-
tions to fulfill energy [24].

During exercise, the body also increases the contraction
mechanism of skeletal muscles and organs [25]. The need for
oxygen also increases. So, the body is well designed to adapt
to this. Repeated activation of the phosphagen system and
sustained increase in aerobic metabolism contribute to the
formation of a specific metabolic stress cycle in the organism
[26]. During exercise, insulin hormone levels will decrease,
while glucagon hormone will gradually increase in order to
adapt to make the body meet its needs, especially to make
blood glucose levels normal again [27]. For a moment, blood
glucose levels when checked after exercise will decrease, but
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physiologically there is a fulfillment of blood glucose through
gluconeogenesis so that over time blood glucose levels be-
come normal [28]. In this study, researchers certainly have
limitations in the reviews that have been analyzed. There
are still many other factors that can influence the study, for
example, it is also necessary to look at several minutes after
exercise the phenomenon of increasing blood glucose levels,
the form of supplementation is only limited to using capsules,
of course future research can be done further related to how
effective rosela flower extract with other methods such as
giving drinks such as tea or others after physical exercise in-
terventions on the mechanism of the time of return of blood
glucose levels or can actually reduce blood glucose levels. It is
also possible that pharmacological factors also have an influ-
ence in the absorption process of the content of rosella flower
extract on reducing blood glucose levels, so it may be pos-
sible to look beyond 60 minutes and beyond to find out the
graph of the mechanism of changes in blood glucose levels
after administration and intervention.

4. Strength and Limitations

The strength of this study is that it was a randomized con-
trolled experiment, the most reliable scientific method, which
eliminates the possibility of ambiguous cause-and-effect rela-
tionships. Regarding the limitations of the study, such as lim-
ited sample size, it is acknowledged that a larger sample size
would provide a better understanding of the results. This in-
tervention focused only on rosella flower extract supplemen-
tation at a dose of 500 mg. Certainly, comparing doses could
improve the results of future studies. Future research recom-
mendations include examining the impact on more specific
biomarkers, such as free radical and antioxidant levels.
Conclusion

Supplementation of 500 mg rosella flower extract after
moderate intensity physical exercise intervention did not af-
fect the reduction of blood glucose levels.
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