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Development of studies

Dental caries
Obesity
Diabetic 
diseases 

Background

Syrup 

Sugar 

Diabetes can be triggered due to: 
→ a lack of physical activity
→ an unattended diet, such consuming sugary foods & 
drinks



Rosella petals
→ antidiabetic
→ contains a lot of antioxidants

Natrium Carboxymethyl Cellulose 
Thickeners & stablizer s



● To determine the effect of thickener concentration levels on
physical, chemical, and sensory characteristics of rosella
syrup

● To determine the best formulation of rosella syrup based on
sensory characteristics

Purposes



Formulation of Rosella Syrup

Ingredients F1 F2 F3 F4

Water (g) 125 125 125 125

Sorbitol (g) 125 125 125 125

CMC (%) 0 0,5 1 1,5

Salt (g ) 0,125 0,125 0,125 0,125

Rosella flower (g) 50 50 50 50



Syrup making process

Fresh rosella 
petals are 
obtained

Heated to a 
temperature 100OC

Stirred for 15 
minutes Filtering

Put in the 
bottles 

Rosella syrup



Chromameter 

Physicochemical Analyses

Total Dissolved Solid Colour intensity Viscosity 

Viscometer brookfieldDigital refractometer



DPPH Method

Physicochemical Analyses

Antioxidant Activity Glucose Level

Phenol-sulfiric acid 
method

pH meter

pH value



Sensorical Analyss

● Panelists : 30 people

● Descriptive Test
→ Attribut: color, aroma, sweetness, sour taste, and bitter aftertaste
→ 5-point rating scale

● Hedonic Test
→ overall score
→ 4-point rating scale



The caused of the increase in TDS:

● CMC is a polysaccharide with a 
hydroxyl group (OH), so it can bind to 
components more strongly and cause 
the syrup to stabilize. It increases the 
total dissolved solids in the syrup and 
the concentration of thickeners 
(Fahrul et al., 2020)

● Rosella flowers contain several organic 
acids, such as citric acid and malic 
acid, which can dissolve, thus 
increasing the total dissolved solids 
(Yuniati et al., 2021).

Total Dissolved 
Solid

CMC Total Dissolved 
Solid

● In addition, sorbitol can also increase the 
concentration of soluble material, it is 
because sorbitol is hydrophilic and contains 
a hydroxyl group (OH) that can bind free 
water so that the soluble components 
increase the viscosity of a solution (Suryadri
et al., 2020)



The caused of the increase in Viscosity:

● CMC is hydrophilic and can form 
crosslinks with solvent molecules to 
form a structure that is increasingly 
viscous to rigid (Kamal, 2010). 

● There is an interaction between CMC 
and water, where sodium (Na+) in 
water will be released and replaced by 
hydrogen (H+), thus forming HCMC 
and resulting in increased viscosity 
(Bochek et al., 2002).

Viscosity 

CMC Viscosity 



Skills acquired 
in this degree!

Colour Intensity

CMC L*
a* value



The caused of the decrease in colour intensity:

● L* (lightness)

→ sugar (glucose) content contained in CMC when 
there is heating, then caramelization will occur, 
causing the color of the sample to get darker or 
cloudier. (Deviarni dan Warastuti, 2017)

● a* value (redness)

→ The red color in rosella syrup is caused by 
anthocyanins in roselle, which are water-soluble 
pigments (Amperawati et al., 2019)
→ In addition, CMC works as a thickener that can bind 
various components, one of which is anthocyanins 
(Fahrul et al., 2020)

Colour Intensity



The caused of the increase in pH value:

● The increase in pH is due to CMC 
thickeners, where CMC processing is 
made through the alkalization and 
esterification stages, so it is alkaline 
(Latif et al., 2007). 

● In addition, CMC also contains 
hydrocolloids that have a carboxyl 
group that is easily hydrolyzed to 
cause an increase in the pH value 
(Manoi, 2006).

pH value

CMC pH value



The test results showed increasing of
antioxidant

→ This indicates that using CMC
thickeners can bind antioxidant
compounds because CMC has a hydroxyl
group, so the addition of CMC can bind
components more strongly (Fahrul et al.,
2020).

→ The stability of anthocyanins is related
to several double bonds on their chemical
structure that can be degraded through
extraction, processing, and storage
processes (Fernandes et al., 2014)

Antioxidant 
Activity



● The glucose levels of all samples showed
no significant difference

● However there was an increase in
glucose levels along with the addition of
CMC

→ CMC which has a polymer chain structure
consisting of cellulose molecular units and
has many glucose components, so that it can
increase glucose levels in rosella syrup
(Rahmaningtyas et al., 2016).

→ In addition, the presence of sorbitol as a
sweetener does not contribute glucose in
syrup (Suseno et al., 2008)

Skills acquired 
!

Glucose Level



Sensorical 
Analysis



Overall Scores

● Overall, the panelist assesses the overall attributes 
● In the results obtained, it is known that the F2 sample, 

namely rosella syrup with the addition of a CMC thickener of 
0.5%, produced the highest average value

Overall 
Scores

F1 3,34 ± 1,20a

F2 3,80 ± 0,80ab

F3 3,41 ± 0,80a

F4 3,38 ± 1,19a

Sensorical
Analysis



● The effect of CMC thickeners on the physical and chemical characteristics of
rosella syrup is an increase in total dissolved solids, viscosity, pH value and
glucose levels. Still, it lowers the brightness and redness levels of rosella syrup.

● Descriptive sensory tests show that rosella syrup has a slightly red color, a
slightly smelled rosella aroma, a slightly sweet, slightly sour taste, and no bitter
taste.

● Rosella syrup with the addition of a CMC thickener of 0.5% is the best
formulation based on sensory tests (overalls) with an average value of 3.07 ±
0.64 (likes) and antioxidant activity of 21.51 ± 5.95%.

Conclusions 
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