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Abstract Background: Increased oxidative stress has a negative impact on several components
of the cell membrane, namely damage to membrane lipids to form malonaldehyde. Free
radicals can also cause the secretion of inflammatory mediators, namely IL-6 which acts
as a pro-inflammatory cytokine. The content of Fermented Black Glutinous Rice Snack
Bar is also expected to be able to reduce inflammation which is indicated by a decrease
in IL-6 levels as an indicator of inflammation.

Objective: This study aimed to know effectiveness of fermented black glutinous rice
(FBGR) snack bars on adult immunity status (IL-6).

Method: The study design was true experiment with a control group. There were 20
adult subjects (>20 years old) each group by purpose sampling method. Subjects were
divided into two groups: the experimental group (FBGR snack bars administrated for 30
days) and the control group (no FBGR snack bars administration). IL-6 levels were
collected pre and post intervention. Data analysis by double difference approach to
compare immunity status (IL-6 levels alteration) of the two groups.

Results: Wilcoxon Sign Rank statistic test showed that was significant difference I1L-6
level pre and post intervention in control group (95% CIl); significant difference IL-6 level
reduced pre and post intervention in intervention group (95% CI). Independent T test
showed that significant difference IL-6 level between intervention and control groups with
p<0,001 (p<0,05) in 95% CI.

Conclusion: This study concluded that FBGR snack bars intervention reduced IL-6
levels.
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BACKGROUND

Vitamins and minerals are essential for maintaining an optimal immune system. Since most
vitamins and minerals cannot be synthesized by the body, consuming a varied and
balanced diet is essential for sources of vitamins and minerals such as fruits, vegetables
and animal foods. Some vitamins and minerals act as antioxidants that greatly affect the
quality of human life, containing vitamins A, E, C, selenium, iron and zinc. These nutrients
are needed in the body's defense system because of their role as antioxidant nutrients (1)
Black sticky rice tape is one of the foods that contains anthocyanins and has antioxidant
activity and fiber. Black sticky rice tape produced in West Bandung Regency is one of the
foods that contains anthocyanins with anthocyanin content of black sticky rice tape of
3.48mg/100g, while the total phenol of black sticky rice tape is 73.38 mg/100gr. The
antioxidant activity of black sticky rice tape is 70.2% (2). Ethanol content of black sticky rice
tape is 1.14, total sugar content of black sticky rice tape is 18.31% and pH content of black
sticky rice tape is 3.83 and total acid of black sticky rice tape is 0.91%. The crude fiber
content of black sticky rice tape consumed by respondents in this study was 1.32% with
dietary fiber content of 5.9% (3). In a previous study conducted by Fauziah Nur, 2015, it
was shown that in West Bandung Regency, the amount of black sticky rice tape
consumption of at least >11.5 grams per day can prevent the occurrence of metabolic
syndrome, giving black sticky rice tape as much as 200 grams every day in West Java
Province and in West Sumatra, was proven to have a significant effect on improving
metabolic syndrome components and there was a significant improvement in other profiles,
namely total cholesterol and LDL cholesterol levels and a decrease in waist circumference
(p <0.001) (4). The results of a 2017 study showed that giving steamed black sticky rice
brownies was proven to have a significant effect on reducing waist circumference in people
with abdominal obesity (p<0.001) (5) and giving black sticky rice tape Snack Bar was proven
to have a significant effect on improving lipid profiles in people with dyslipidemia (p<0.001)
(6) and giving black sticky rice tape snack bars was effective in improving blood glucose
levels in prediabetic patients (6). Zeng defines oxidative stress as a state of imbalance
between free radicals and antioxidants, where the number of free radicals is greater when
compared to antioxidants. The production of free radicals exceeds the ability of intracellular
antioxidants to neutralize them, so excess free radicals have the potential to cause cell
damage. This damage is oxidative damage, namely damage to the biomolecules that make
up cells caused by their reaction with free radicals. Increased oxidative stress has a
negative impact on several components of the cell membrane, namely damage to
membrane lipids to form malonaldehyde. Free radicals can also cause the secretion of
inflammatory mediators, namely IL-6 which acts as a pro-inflammatory cytokine (7). The
content of the Black Glutinous Rice Tape Snack Bar is also expected to be able to reduce
inflammation which is indicated by a decrease in IL-6 levels as an indicator of inflammation.
Based on the description above, it is necessary to conduct research on the Effectiveness
of Giving Fermented Black Glutinous Rice Snack Bars on Immunity Status.

METHODS

Study setting and design

This study was an experimental design with a control group. In the intervention group,
samples were given FBGR snack bar for 30 days, while in the control group were not given
FBGR snack bar. The research was conducted in Puskesmas Sawah Lega Kabupaten
Bandung West Java on October 2021.

Study population and sampling procedure

Study population was the employees of Puskesmas Sawah Lega Kabupaten Bandung,
West Java. Samples were employees that met the criteria and agree to participate the
research by signed informed consent. Minimum samples were calculating by hypothesis
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test to compare two means. There were 40 samples totally or 20 subjects for each group.
The sample criteria were female and male, aged >20 years old, willing to participate this
research. Exclusion criteria were stroke or CAD or renal diseases sufferers, professional
athlete, and not willing to participate the research. Samples were determined using
purposive sampling technique.

Data Collection and Variable measurement

The data collection was performed using primary data by interviewing samples. Immunity
status (IL-6 level) were collected before FBGR snack bars were given, and after 30 days
intervention. Normality test for IL-6 data was done to check normality distribution data.
Bivariate analysis to test efficacy the FBGR snack bar by independent and the dependent
t-test when data normally distributed, Mann Whitney and Wilcoxon Sign Rank test when
data not normally distributed.

Ethic Consideration
The participants provided their written informed consent to participate in this study.

RESULT AND DISCUSSION

FBGR Snack Bar Nutrient Content

FGBR snack bar is a snack that made form fermented black glutinous rice and black
glutinous rice flour. The taste is sweet and acid unique from fermented black glutinous rice.
Texture is compact and soft. The formulae FBGR snack bar consisted of 95% fermented
black glutinous rice and 5% black glutinous rice flour. Form 200 g fermented black glutinous
rice and 10 g black glutinous rice flour, produced six pieces snack bar with 30 g each.
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Figure 1. FBGR snack bar and the packaging
Nutrients and energy content of snack bar were examined in Laboratorium Balai Besar
Penelitian dan Pengembangan Pascapanen Pertanian, Kementerian Pertanian, Bogor.
Tabel 1. Shows nutrients and energy content of snack bar.

Tabel 1. Nutrients and Energy Total Content of FBGR Snack Bar

Nutrient Analysis Method Per Serving Percent
100 g size Dietary
309 Allowance
Snack (8)
Karbohidrat By Different 50,41 g 15,12 g 86,6%
Protein Kjeldahl 10,97 g 3,29¢ 84,2%
Fat Soxhlet 2919 0,87 g 58,9%
Energy Total Calculation 271,71 kkal 81,51 kkal 81.20%
Anthocianin Spectrophotometri 21,918 mg 6,5754 mg 65,75%
Fibre Gravimetri
enzymatic 5849 1,74 g 69,60
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Tabel 1 shows that FBGR snack bar is a healthy choice to maintain adult weight because
energy content low than the RDA , low in fat and carbohydrate but good source in
anthocyanin and fiber. Maheshwari et.al stated to maintain a robust immune system, it is
necessary to consume a well-balanced diet that provides all of the necessary nutrients in
appropriate quantities (9).

IL-6 level of Intervention and Control Group
The IL-6 levels were examined pre and post intervention in intervention and control group.
Table 2, 3 and 4 shows data for IL-6.

Table 2. Comparison of Pre-Post IL-6 levels in Control Group

Variables Control Nilai p*)
group
pre post
mean SD mean SD

IL-6 level (pg/mL) 2,95 1,49 5,46 1,86 <0,001

%) Wilcoxon Sign Rank Test

Wilcoxon Sign Rank statistic test showed that was significant difference IL-6 level rose pre
and post intervention in control group (95% confidence interval).

Table 3. Comparison of Pre-Post IL-6 levels in Intervention Group

Variables Intervention Nilai p*)
group
pre post
mean SD mean SD

IL-6 level (pg/mL) 3,48 1,57 3,37 1,43 <0,001

%) Wilcoxon Sign Rank Test

Wilcoxon Sign Rank statistic test showed that was significant difference IL-6 level reduced
pre and post intervention in intervention group (95% confidence interval).

Tabel 4. IL-6 levels Comparison between Intervention and Control Groups

Variables Intervention Control Nilai P
Mean SD Mean SD

IL-6 (pg/mL) (pre) 348 1,57 295 149 0,123

Reduction IL-6 (pg/mL) 1,38 0,895 0,59 0,315 <0,001

independent T Test

Table 4 shows that independent T test showed that significant difference IL-6 level between
intervention and control groups with p<0,001 (p<0,05) in 95% confidence interval. Therefor
it can be concluded that there is an effect of FBGR snack bar intervention to immune status
based on reduction of IL-6 level. This result in line with some studies. Liu J. et al. founded
that anthocyanins have pharmacological potential for diseases of the circulatory, endocrine,
digestive, urinary, sensory, nervous and immune systems (10). Li et al added that
anthocyanins can activate the immune system during infection by increasing the release of
cytokines and activating immune cells (11). This natural products can modulate the immune
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system by enhancing or suppressing the immune response (12). Anthocyanin is often better
tolerated than conventional pharmaceutical treatments, making this an attractive
supplement for enhancing immune system function (9). Koztowska and Dzierzanowski
stated anthocyanin have been proven to play important role in regulating infammatory
pathway of proinflammatory cytokines, one of them is IL-6 (13).
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Graph 1. IL-6 levels Comparison between Intervention and Control Groups

CONCLUSION
There is an effect of giving fermented black glutinous rice snack bars on immune status
based on reduction of IL-6 level. Further research is need to conduct.
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