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ABSTRACT

Background: Metabolic syndrome associated with indicators of inflammation such as C-Reactive Protein
(CRP). Elevated CRP levels in obese adolescents is an indicator of metabolic disorders. Giving kencur
extract to adolescents with metabolic disorders can reduce CRP levels. Increasing the acceptance of
kencur in adolescents can be done by supplementing kencur extract in ice cream. The aim of the research
was to obtain kencur extract supplementation ice cream products, with the best physical, chemical and
organoleptic characteristics. It is hoped that this kencur extract ice cream can be used as an anti-
inflammatory in obese adolescents.

Research methods: The research design was Completely Randomized Design. There are 5 treatments of
ice cream. Each treatment with a volume of 250 ml. The physical and chemical properties and
organoleptic properties of kencur extract ice cream were observed. The statistical test used to determine
differences in physical properties is ANOVA. While the test used to determine organoleptic differences
is the Friedman test.

Research result: All treatments had a pH of 7. Dissolved solids in ice cream ranged from 43.5% - 44.58%.
The viscosity of ice cream ranges from 0.355 mN,m - 0.517mN,m. Ice cream overrun ranges from 110%
- 168%. Ice cream melting speed ranges from 5.75 minutes - 8.975 minutes. The content of energy,
protein, fat and carbohydrates. The more the addition of kencur extract the organoleptic properties of ice
cream, the less preferred it is.

Conclusion: Ice cream with high acceptability is one added with 2700 mg of kencur extract and 2900 mg
of kencur extract.
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decrease in HDL cholesterol levels, an increase in BMI and

Metabolic syndrome is a group of metabolic disorders in the
body. This collection of conditions includes obesity,
dyslipidemia, hypertension and hyperglycemia. This
situation can develop into cardiovascular diseases such as
coronary heart disease and stroke, as well as type 2 diabetes
mellitus and other diseases such as cancer. Based on
epidemiological data on children aged 4-18 years, 17.4% of
children showed metabolic syndrome with 80.6% having low
HDL levels (Widyastuti, 2016).

The metabolic syndrome is associated with
inflammatory indicators such asC-Reactive Protein (CRP).
Elevated CRP levels in adolescents is an indicator of
metabolic disorders. CRP is a predictor of cardiovascular
disease (Yekti, et al, 2014). Research in Semarang showed a

an increase in percent body fat followed by an increase in
CRP. However, an increase in lipid profile is not associated
with an increase in CRP (Mexitalita et al, 2009).

One of the plants that is widely used by the people
of Indonesia as a functional herb is kencur (Kaempferia
galanga L.). The rhizome of kencur is often used as a
painkiller and anti-inflammatory by Indonesian people.
According to Andriyono (2020) Kencur rhizome can be used
as an anti-inflammatory. Kencur rhizome has bioactive
substances including flavonoids, saponins, and essential oils
which can function as anti-inflammatories. Kencur has non-
steroidal anti-inflammatory substances. Flavonoids can
inhibit arachidonic acid metabolic pathways, prostaglandin
formation and histamine release in inflammation. Saponins
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are detergents which are thought to be able to interact with
many lipid membranes such as phospholipids which are
precursors of other prostalglandin mediators of inflammation.
Essential oils can inhibit platelet aggregation by inhibiting the
formation of thromboxane so that they have an anti-
inflammatory effect (Andriyono, 2020).

Increasing the acceptance of kencur in adolescents
can be done by supplementing kencur extract in food
products. Processed food products that are very well known
and popular with teenagers are ice cream. Ice cream is one of
the most popular food products in the world. Ice cream is a
frozen dish that has a high nutritional content and is enjoyed
by many people. Ice cream consumers are not limited to
teenagers but are widespread among children, adults and
parents (Achyadi and Hervelly, 2020). The results of the
study found that the methanol extract of kencur (K. galanga)
has anti-inflammatory activity in experimental animals.
Likewise Nurani's researchet al (2020) found that the ethanol
extract of kencur contains ethyl p-methoxycinnamate
(EPMC) and has anti-inflammatory activity by inhibiting
protein denaturation (Nurani, 2020).

The formulation of the problem that we will find is how the
effect of the addition of kencur extract on the physical,
chemical and organoleptic quality of the kencur extract ice
cream is the goal in the following report to determine the
effect of the addition of kencur extract on the physical,
chemical and organoleptic quality of the kencur extract ice

of kencur extract into kencur extract ice cream as a functional
food as an anti-inflammatory in obese adolescents.

This research strongly supports the achievements of the
higher education research strategic plan (Poltekkes
Kemenkes Semarang). This research strongly supports the
development of the local wisdom program of the Semarang
Health Polytechnic.

1. METHOD
The research method to be carried out is true experiment
research (pure experiment). Experimental research is a
method used to find the effect of certain treatments on others
under controlled conditions. The independent variable that
will be used in the following research is the independent
variable in the study is the composition of the kencur extract.
The dependent variables included the nutritional content of
the kencur extract ice cream, the content of the bioactive
substances of the kencur extract ice cream and pH, solids
analysis, viscosity, overrun, melting speed and organoleptic
properties of the kencur extract ice cream. The bioactive
substance content of kencur extract will also be analyzed.
The experimental design used a completely randomized
design (CRD), with 5 treatments of kencur extract ice cream.
The number of repetitions is determined by the sample
formula:

) x(r-1)=>15

G-D)x(r-1)>15

cream the benefits contained in In the following study, r-1>15/4
increased CRP levels in obese adolescents is an indicator of r>4
metabolic disorders. Giving kencur extract as an anti- Information :
inflammatory is expected to reduce CRP values. Development t: treatment
r: repetition

Table 1. Experimental design

Treatment Test

A B C D E

1 Al Bl C1 D1 El

2 A2 B2 C2 D2 E2

3 A3 B3 C3 D3 E3

4 Ad B4 C4 D4 E4
Information: ingredients for making ice cream include full cream UHT
A = Control milk, skim milk, local granulated sugar and cow gelatin.

B = Kencur extract ice cream 1
C = Ice cream extract kencur 2
D = Ice cream extract kencur 3
E = Kencur extract ice cream 4
The materials used in this study were kencur extract obtained
from the Sido Muncul factory, Semarang district. The

Based on Hasana's research (2011) that the administration
of kencur extract to rats is 45 mg/kg BW/day. If the human
body weight is 60 kg, the kencur extract needed is 2700
mg/day. If in 1 day a person drinks 600 ml of ice cream, then
the ingredients needed to make ice cream are 250 ml. So the
kecur extract needed in 250 ml of ice cream ingredients is
2700 mg
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Table 2. Material

No Material Treatment

A B C D E
1 Kencur Extract(mg) 0 2600 2700 2800 2900
2 skimmed milk (g) 60 60 60 60 60
3 SP(%) 2 2 2 2 2
4 Sugar (g) 30 30 30 30 30
5 Cornstarch (g) 5.0 5.0 5.0 5.0 5.0
6 Salt (mg) 120 120 120 120 120
7 Water (%) 59 59 59 59 59

Source: Juwita RI et al (2021) and (Hasana, 2011)

There is a procedure used in the following research, namely
Kencur extract was tested for proximate and bioactive
substances in the Chemistry Laboratory of UNIMUS
Semarang, the Chemistry Laboratory of UNIKA
Sugijapranata Semarang and the Laboratory of UNDIP
Semarang. Making kencur extract ice cream, testing the
physical properties of ice cream and organoleptic tests of ice
cream were carried out in the Food Technology Laboratory,
Department of Nutrition, Health Polytechnic, Ministry of
Health, Semarang.

Data analysis used in the following research Univariate
analysis was processed descriptively and presented in the

Table 3. Physical Quality of Kencur Extract Ice Cream

form of narration and tables. ANOVA generalized linear
model (GLM) test was used to determine differences in
physical and chemical properties between treatments of
kencur ice cream extract. The Friedman test was used to
determine differences in organoleptic properties between
treatments of kencur ice cream extract.

2. RESULTS AND DISCUSSION

Observation of the physical quality of kencur extract ice
cream included pH, solids, viscosity, overrun and melting
speed. Here are the overall results.

Physical Quality of Kencur
Extract Ice Cream

Addition of Kencur Extract (mg)

0 2600 2700 2800 2900 p value
pH 7 7 7 7 7 1.000
Solids (%) 435 445 44.25 45 44.58 0.843
Viscosity(mN,m) 0.355 0.501 0.463 0.460 0.517 0.538
Overrun(%) 110.0 139.0 151.4 154.0 168.0 0.101
Melting Speed(minutes) 8.3 6.975 5.75 8.975 8.088 0.698

Based on table 3 it can be seen that the pH of the ice cream is
all neutral, namely 7. There is no difference in the pH of the
ice cream. In this study, there were no ingredients that tasted
sour, so all of the ice cream had a neutral pH. The dissolved
solids in ice cream range from 43.5% to 44.58%. There was
no difference in total dissolved solids between the ice creams.
The viscosity or thickness of ice cream ranges from 0.355
mN,m to 0.517mN,m. The overrun or development of ice
cream is between 110% and 168%. The more addition of
kencur extract the volume expands, but not significantly
different. Ice cream melting speed is calculated in minutes.

Ice cream melting speed ranged from 5.75 minutes to 8.975
minutes. There is no difference in melting speed between ice

creams

A. Acceptance Favorite Ice cream Extract Kencur
The acceptability of extract ice cream preferences includes

Table 4. Average score of acceptance of kencur extract ice cream

color, aroma, taste and texture. The complete results are
shown in table 4. Based on the results of the data normality
test for all variables, a p value <0.05 was obtained, so that all
data was not normally distributed. The test used to find out
the difference in acceptability is the Friedman test.

Acceptability Addition of Kencur Extract (mg)

0 2600 2700 2800 2900 p value
Color 4.40+0.77 3.77+0.90 3.50+0.94 3.50+1.04 3.47+0.94 0.000*
Aroma 3.97+0.81 3.37+0.96 3.50+0.78 3.37+0.76 3.33+0.88 0.043*
Feel 4.00+1.08 3.07+1.17 3.23+1.04 3.00+0.98 3.23+1.10 0.039*
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Texture 3.67+1.42 3.60+1.07
Receiving power  4.01+0.67 3.45+0.65

3.83+0.95
3.51+0.49

3.97+0.85
3.45+0.53

3.87+1.13 0.471
3.48+0.62 0.007*

Description: *significantly different at a=0.05

Based on table 4 it can be seen that the color acceptability
score of kencur ice cream ranges from 3.47+0.94 to
4.40+0.77. The more kencur extract the color of the ice cream
is added, the less liked it is. There is an effect of galingale

extract on color acceptability of kencur extract ice cream
(p=0.000). The results of the multiple comparison test for
acceptability of ice cream colors are shown in table 5.

Table 5. Multiple Comparison Test Results for Color Acceptability

Addition of Kencur 0 2600 2700 2800 2900
Extract (mg)

0 0.003* 0.001* 0.001* 0.001*
2600 0.003* 0.142 0.208 0.199
2700 0.001* 0.142 0.917 1.000
2800 0.001* 0.208 0.917 0.904
2900 0.001* 0.199 1.000 0.904

Description: *= significantly different at 0=0.05

Based on table 5 it can be seen that the color of ice cream
without the addition of kencur extract was significantly
different from all ice cream added with kencur extract. Ice
cream without the addition of kencur is preferable to the one
added with kencur extract.

Based on table 4, it can be seen that the acceptance score for

3.97+0.81. The more the addition of kencur extract, the more
disliked the aroma of ice cream. There is an effect of giving
kencur extract on the acceptability of the aroma of kencur
extract ice cream (p=0.043). The results of the multiple
comparison test for acceptance of ice cream aroma are shown
in table 6.

the aroma of kencur ice cream ranges from 3.33+0.88 to

Table 6. Multiple Comparison Test Results for Aroma Receptivity

Addition of Kencur 0 2600 2700 2800 2900
Extract (mg)

0 0.013* 0.018* 0.005* 0.009*
2600 0.013* 0.465 1.000 0.942
2700 0.018* 0.465 0.234 0.253
2800 0.005* 1.000 0.234 0.748
2900 0.009* 0.942 0.253 0.748

Description: *= significantly different at a=0.05

Based on table 6 it can be seen that the aroma of ice cream
without the addition of kencur extract was significantly
different from all ice cream added with kencur extract. Ice
cream without the addition of kencur is preferable to the one
added with kencur extract.

Based on table 4, it can be seen that the score of acceptance
of kencur ice cream ranges from 3.07+1.07 to 4.00+1.08. The

more the addition of kencur extract, the more disliked the ice
cream flavor. There is an effect of giving kencur extract on
the acceptability of the aroma of kencur extract ice cream
(p=0.039). The results of the multiple comparison test for
acceptance of ice cream flavors are shown in table 7.

Table 7. Results of the Multiple Comparison Test of Taste Acceptance

Addition of Kencur 0 2600 2700 2800 2900
Extract (mg)

0 0.007* 0.007* 0.004* 0.028*
2600 0.007* 0.614 0.960 0.535
2700 0.007* 0.614 0.265 0.923
2800 0.004* 0.960 0.265 0.331
2900 0.028* 0.535 0.923 0.331

Description: *= significantly different at a=0.05
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Based on table 7 it can be seen that the taste of ice cream
without the addition of kencur extract is significantly
different from all ice cream added with kencur extract. Ice
cream without the addition of kencur is preferable to the one
added with kencur extract.

Based on table 4 it can be seen that the texture
acceptance score of kencur ice cream ranges from 3.67+1.17
to 3.97+0.85. There is no effect of kencur extract on the
acceptance of kencur extract ice cream texture (p=0.471).

Table 8. Overall Acceptance Multiple Comparison Test Results

Based on table 4 it can be seen that the average overall
acceptability score ranges from 3.45+0.65 to 4.01+0.67.
There is an effect of kencur extract on the acceptability of
kencur extract ice cream (p=0.007). Ice cream with the
addition of kencur extract which has a high acceptability
score is that added with kencur extract 2700 with a score of
3.51+0.49 and added kencur extract 2900 with a score of
3.48+0.62. The results of the multiple comparison test for ice
cream acceptability scores are shown in table 8.

Addition of Kencur 0 2600 2700 2800 2900
Extract (mg)

0 0.002* 0.000* 0.002* 0.003*
2600 0.007* 0.735 0.878 0.727
2700 0.007* 0.735 0.688 0.923
2800 0.004* 0.878 0.688 0.948
2900 0.028* 0.795 0.727 0.948

Description: *= significantly different at a=0.05

Based on table 8 it can be seen that the taste of ice cream
without the addition of kencur extract is significantly
different from all ice cream added with kencur extract. Ice
cream without the addition of kencur is preferable to the one
added with kencur extract.

B. Sensory Receptivity of Kencur Ice Cream
The sensory acceptability of extract ice cream includes color,
aroma, taste and aftertaste. The full results are shown in table

Table 9. Average Sensory Score

9. The range of sensory acceptance scores ranges from 1 to 7.
Scores range from very weak (1) to very strong (7). Based on
table 9 it can be seen that the sensory acceptance of white
color ranges between 4.37+1.25 to 5.83+0.70. The sensory
perception of color with the highest score was without the
addition of kencur extract, namely 5.83+0.70. This shows that
the whitest color is ice cream without kencur extract added.
There is an effect of galingale extract on white sensory
perception of kencur extract ice cream (p=0.000).

Sensors Addition of Kencur Extract (mg)

0 2600 2700 2800 2900 p value
White color 5.83+0.70 4.67+1.06 4.43+1.19 4.37+1.25 4.57+0.97 0.000*
Kencur aroma  1.57+0.73 2.97+1.50 2.43+0.97 2.57+0.97 2.37+1.40 0.000*
Kencur taste 1.93+1.17 4.93+1.44 4.13+1.28 4.23+1.36 3.83+1.46 0.000*
Kencur 1.90+1.40 4.13+1.57 3.90+1.40 4.10+1.58 3.67+1.58 0.000*

Aftertaste

Description: *significantly different at =0.05

The results of the multiple comparison test for sensory scores
for the white color of the ice cream are shown in table 10.
Based on table 10 it can be seen that the white color of the ice
cream without the addition of kencur extract was significantly

Table 10. Results of the White Color Dual Comparison Test

different from all the ice cream added with kencur extract. Ice
cream without the addition of kencur is whiter in color
compared to the one added with kencur extract.

Addition of Kencur 0 2600 2700 2800 2900
Extract (mg)

0 0.000* 0.000* 0.000* 0.000*
2600 0.000* 0.154 0.208 0.199
2700 0.000* 0.154 0.083 0.415
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2800 0.000* 0.083
2900 0.000* 0.491

0.277 0.233
0.415 0.233

Description: *= significantly different at a=0.05

Based on table 9, it can be seen that the sensory acceptance
of the aroma of kencur has a score range between 1.57+0.73
to 2.97+1.50. The sensory acceptance of kencur aroma that
scored the highest was the addition of 2600 mg of kencur
extract, namely 2.97+1.50. This shows that the ice cream with

the sharpest aroma of kencur is ice cream with the addition of
2600 mg of kencur extract. There is an effect of giving kencur
extract on the sensory acceptance of kencur aroma on kencur
extract ice cream (p=0.000).

Table 11. Results of the Double Sensory Comparison of Kencur Aroma

Addition of Kencur 0 2600 2700 2800 2900
Extract (mg)

0 0.000* 0.000* 0.080 0.020*
2600 0.000* 0.047* 0.145 0.080
2700 0.000* 0.047* 0.396 0.911
2800 0.080 0.145 0.396 0.492
2900 0.020* 0.080 0.911 0.492

Description: *= significantly different at a=0.05

The results of the multiple comparison test of sensory scores
for the aroma of kencur ice cream can be seen in table 11.
Based on table 11 it can be seen that the aroma of kencur ice
cream without the addition of kencur extract was significantly
different from all ice cream added with kencur extract, except
for the addition of 2800. Ice cream without the addition of
kencur the aroma of kencur is the weakest compared to those
added with kencur extract.

Table 12. Results of the Sensory Dual Comparison Test

Based on table 9, it can be seen that the sensory perception of
kencur has a score range between 1.93+1.17 to 4.93+1.44.
The sensory acceptance of the taste of kencur with the highest
score was the addition of 2600 mg of kencur extract, namely
4.93+1.44. This shows that the ice cream with the sharpest
kencur taste is ice cream with the addition of 2600 mg of
kencur extract. There is an effect of galingale extract on the
sensory acceptance of kencur's taste in kencur's extract ice
cream (p=0.000).

Addition of Kencur 0 2600 2700 2800 2900
Extract (mg)

0 0.000* 0.000* 0.000* 0.000*
2600 0.000* 0.011* 0.074 0.080
2700 0.000* 0.011* 0.770 0.303
2800 0.000* 0.074 0.770 0.158
2900 0.000* 0.080 0.303 0.158

Description: *= significantly different at 0=0.05

The results of the multiple comparison test for the sensory
score of kencur ice cream taste are shown in table 12. Based
on table 12 it can be seen that the taste of kencur ice cream
without the addition of kencur extract was significantly
different from all ice cream added with kencur extract. Ice
cream without the addition of kencur has the weakest taste
compared to the one added with kencur extract.

Based on table 9, it can be seen that the sensory
acceptance of the aftertaste of kencur has a score range

between 1.90+1.40 to 4.13+1.57. Aftertaste sensory
acceptance with the highest score was the addition of 2600
mg kencur extract, namely 4.13+1.57. This shows that the ice
cream with the sharpest aftertaste is ice cream with the
addition of kencur extract 2600 mg. There is an effect of
kencur extract on the acceptability of kencur aftertaste on
kencur extract ice cream (p=0.000).
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Table 13. Results of the Double Sensory Comparison Test for Kencur Aftertaste

Addition of 0 2600 2700 2800 2900
Kencur

Extract (mg)

0 0.000* 0.000* 0.000* 0.000*
2600 0.000* 0.472 0.903 0.108
2700 0.000* 0.472 0.360 0.385
2800 0.000* 0.903 0.360 0.077
2900 0.000* 0.108 0.385 0.077

Description: *= significantly different at a=0.05

The results of the multiple comparison test of kencur
aftertaste sensory scores for ice cream can be seen in table 13.
Based on table 13 it can be seen that the aftertaste of kencur
on ice cream without the addition of kencur extract was
significantly different from all ice cream added with kencur
extract. lce cream without the addition of kencur, the
aftertaste of kencur is the weakest compared to those added
with kencur extract.

Table 14. Chemical Quality of Kencur Ice Cream Extract

C. Chemical Quality of Kencur Extract and Ice Cream
Extract of Kencur

The chemical quality of kencur extract and kencur extract ice
cream includes the number of antioxidants, types of
antioxidants consisting of flavonoids and saponins as well as
essential oils. The results for the content of anti-oxidants and
flavonoids and saponins examined were kencur extract
powder and ice cream with the addition of 2700 mg of kencur
extract and ice cream with the addition of 2900 mg of kencur
extract. The antioxidant content of kencur extract and kencur
extract ice cream can be seen in table 14.

Chemical Quality of Kencur Addition of Kencur Extract (mg)

Extract Ice Cream Powder the kencur extract 2700 2900
Antioxidant(%) 85.513 3.208 2.857
Flavanoid (ppm) 54466 255.082 148.894
Saponin(%) 1.428 2.461 2.355
Protein (%) 4.35 4.29
Water Level(%) 95.19 95.39
Ash Rate (%) 2.41 3.14
Fiber (%) 0.53 0.40
Fat (%) 0.24 0.26

The essential oil compounds contained in kencur extract are shown in table 15.

Table 15. Essential oil compounds contained in kencur extract

No Compound Abundance (%)
1 Asam Decanoate, methyl ester (CAS) 0.58
2 Pentadecane 0.23
3 Dodecanoic acid, methyl ester 2.01
4 2-Propenoic acid, 3-(4-methoxyphenyl)-, ethyl ester 1.49
5 2-Propenoic acid, 3-(4-methoxyphenyl)-, methyl ester 5.42
Table 16. Essential oil compounds contained in kencur extract (continued)
No Compound Abundance (%)
6 Tetradecanoic acid, methyl ester (CAS) 1.76
7 2-Propenoic acid, 3-(4-methoxyphenyl)-, ethyl ester 31.91
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8 Hexadecanoic acid, methyl ester (CAS) 15.57
9 9,12-Octadecadienoic acid (Z,2)-, methyl ester (CAS) 0.86
10 9-Octadecenoic acid, methyl ester, 20.69
11 9-Octadecenoic acid, methyl ester, (E)- 11.16
12 Octadecanoic acid, methyl ester 5.71
13 9,12-Octadecadienoic acid, methyl ester, (E,E)- (CAS) 0.85
14 Octadecanoic acid, 10-oxo-, methyl ester (CAS) 1.12
15 Eicosanoic acid, methyl ester (CAS) 0.65
Amount 100
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