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Abstract— The aim of study was to determine the percentage of acid and its influence on characteristic effervescent tablet of
tamarillo. The percentages of acid addition that consist with citric acid and tartaric acid (1:1) were 15%, 20%, 25%, 30% and 35%.
Water content, pH solution, vitamin C content, soluble duration, friability of tablet and organoleptic test on colour, aroma and
flavour of tamarillo effervescent tablet were determined after addition of acid. The results showed that the difference in percentage of
acid addition significantly affected to the water content, pH solution, soluble duration and friability of tablets. Based on organoleptic
test, the tablet consist of 25% addition of acid was the best percentage of acid addition. The quality parameters in this percentage
were the water content 6.09%, pH solution 4.80, vitamin C 498.0800 mg/tablet, soluble duration 3.96 minute, friability of tablet
0.11%, while the averages of organoleptic test for colour were 3.40 (ordinary), aroma 3.36 (ordinary), and flavour 3.76 (like).
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anthocyanin, beta-carotene, fiber, iron and potassium but
I. INTRODUCTION low in sodium [3]. Effervescent tablet is made by

The consumers tend to consume fast and easy prepared (ﬁompressing the active materials such as acid and carbor_wic
source. When effervescent tablet put into the water, it

healthy drinks, one of it is effervescent tablet. Effervescent . . .
is defined as dosage forms that produce gas bubbles ageacted betyveen acid and carbonic source_to_form sodlu_m
chemical reaction in solution (liquid). The gas produced is salt from acid, and then produces carbon dioxide. The acid

commonly CQ (carbon dioxide) [1]. Effervescent tablet is a_nd alkali react very quickly. In additio_n, the t_ablet_ also
made by granule compression containing effervescent salts3\VeS & good taste because of the carbonic contained in tablet

or other materials that released gases when mixed withMmProving the taste [4]. .
water[2]. Pulynganet al [1]_ made_eﬁervescent_table_t from sinom

The products in effervescent tablet widely circulated in turmeric by using citric a(?'d and tartaric gmd as the acid
the market. Those contain synthetic flavours and syntheticsource.' The amount Of acid to be added is 42. g, 100 g fpr
dyes. The natural materials can be used as flavouring andurmeric apd 40 g for sinom used as raw materials. The ratio
colouring to substitute of synthetic materials, and thus of citric acid and tartaric acid used is 1 : 1 [1].

tamarillo can be used in the making of effervescent tablet. Eff_erves_gent sg_lts IS usEd to pro_?essl from(;:'tr'c. aCI'd an_flj
Usually, fresh tamarillo is sold at the traditional market. tartaric acid combination, because It only used a single aci

Its production will be overflow at the harvesting time, if the the making of the tablet is difficultly. Tartaric_ acid using as
handling is not good, its storage time will be short, low single acid produces weak and clot granule, if used the citric
quality and low price. Processing fruits to be various acid only, the mixture will be sticking and hard to form the

products, will be able to increase its economic value and9dranule. So the use of tartaric acid in the making of
extend the storage time. effervescent tablet has function to strengthen the granule and

Tamarillo contains anthocyanin which is a group of to avoiddthe clgt occ;urred [2t]>' he ai f d
reddish dye and soluble in the water. It can be used asd Basg onh escription a 0\?e, t.; au’g ° s.tuﬂy was to
natural dye. Tamarillo contents of many nutrient such as etermine the percentage of acid and its iniluence on
Vitamin A 540-5600 SI, Vitamin B6 0,01-0,05 mg/100g, characteristic effervescent tablet of tamarillo.
Vitamin C 15-42 mg/100g, Vitamin E 2mg/100g and rich of
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3) Packaging: Effervescent tablet of tamarillo was
) ) packaged in aluminium foil as the primer packaging and the
A. Materials and instruments plastic packaging as the secondary one, and then sealed by

Tamarillo used in this study was good in condition, plastic sealer.
perfect dark-red skin, and uniform size. While, the additional _
materials were sugar (sucrose), dextrin, tween 80, aspartamd?- Quality assessment
sodium bicarbonate, citric acid, tartaric acid and ascorbic Quality assessments of tablet were water content, pH
acid. Whereas, the chemical testing was 1% starch solutionSolution, Vitamin C content, soluble duration, friability of
0,01 N iodine solution, buffer solution, aquades, tablet and organoleptic test such as colour, aroma and
phenolphetalin and another materials required. flavour of tamarillo effervescent tablet solution.

The instruments used in this study were cabinet dryer, pot,
blender, mixer, aluminium spoon, knife, coarse sieve, filter
cloth, 100 mesh sieve, weigher, aluminium foil, pan oven,
basin, plastic containers. While, for physical and chemical A \Water Content
analysis were covering oven, pH meter, stopwatch, drop Table 2 shows the water content of tamarillo effervescent
pipette, Erlenmeyer, measuring cup, burette, desiccatortablet after addition of acid. Water content obtained in this
aluminium cup and another tools required. study ranged from 4,66% to 6.51 for A and E treatments,

, respectively. From the results, increasing the percentage of
B. Research Design acid addition increased the water content of effervescent

This research was designed by Completely Randomtablet. Significant higher of water content was shown on
Design with 5 treatments and 3 repetitions. Significant tablet with 35% of acid addition. However, significant
difference was determine Duncan’s Multiple Range Test atdifference was not found between tablet with 35%, 30% and
5%. This study was conducted based on 5 treatment acid®5% of acid addition. While, the lowest water content was
addition which consists of citric acid and tartaric acid at ratio shown on the tablet with 15% of acid addition. The
1:1: increasing of water content with increasing of acid addition

A = 15% Acid Addition was caused the tablet absorbed water easily. In addition, the

B = 20% Acid Addition characteristic citric acid and tartaric acid are hygroscopic.

C = 25% Acid Addition Julianti et al reported that the water content of effervescent

D = 30% Acid Addition tablet consist of passion fruit and ‘Lau Kawar’ sunkis orange

E = 35% Acid Addition obtained 3.08% [5]. On other hand, the water content of

. . effervescent tablet consist of wuluh starfruit obtained 1.38%
C. Research implementation [6].

Il. MATERIALS AND METHODS

I1l. RESULT AND DISCUSSION

1) Tamarillo Instant : 25 g of dextrin and 1 ml of tween TABLE Il
80 was added to 500 ml tamarillo juices and shaken for 15 THE AVERAGE WATER CONTENT OF TAMARILLO EFFERVESCENT TABLET

minutes by using a mixer. Solution was placed into a (_1ry’er Treatments Water content (%)

container ( 30 cmx, 30 cm x 1 cm) and covered by juice’s E 35% acid addition 651 a

plastic (thickness less than 0,5 cm). The container was put 53504 acid addition 620 a

into a cabinet dryer at temperature’®0for 8 h until dry C. 25% acid addition 6.09 a

extract formed. Dry extract was added sucrose at ratio 1 : 2 B 20% acid addition 550 Db

and mashed using a blender and sieved at 100 mesh. A. 15% acid addition 4.66 c
CV =0.89%

2) Tamarillo Effervescent Tablet: The instant powder
. . . . - . . . The numbers on the same row followed by the same small letters are not
was added with acids (tartaric acid and citric acid at ratio 1 : gignificantly difference at the level 5 % according to DNMRT.
1) according to treatments. Percentage acid used was
calculated based on weight of instant powder. Next, instantB. pH Solution
powder was added with aspartame and sodium bicarbonate Table 3 shows the pH solution of tamarillo effervescent
to produce effervescent powder. It was weighed 4 g andtablet after addition of acid. pH of effervescent tablet
added 500 mg of ascorbic acid and entered into tablet moulddecreased with increasing of acid addition. There was
Weight of one tablet was 4.5 g ( Table 1). significant difference in pH values among effervescent tablet
of tamarillo. Significant lower in pH value was shown in
TABLE | effervescent tablet with 35% of acid addition where the
THE FORMULA OF TAMARILLO EFFERVESCENT TABLET value was 5.91. while, the pH of effervescent tablet added
with 15% of acid addition was higher significantly compared

i Treatment

No Materials AT B lcCclDblE with other treatment.

1 | Tamarillo instant (g) 150 150 150 150 150 The increasing percentage of acid addition caused
2 | Citric acid (g) 11.25 15.00| 18.75] 22.50( 26.25 decreasing of pH solution of tamarillo effervescent tablet.
3 | Tartaric acid (g) 11.2515.00| 18.75| 22.50| 26.25 Addition of citric acid and tartaric acid increased the acidity

4 | Natrium bicarbonate (g) | 52.50| 52.50| 52.50| 52.50| 52.50 and decreased pH value. Reduction of pH value was caused
5| Aspartarme (g) 750 750 750 750 7.60 by increasing the number of H+ ion from the acid. Contrary,

6 | Vitamin C (mg)* 500 | 500| 500 50Q 500 increasing produces of H+ ion caused decreasing of the pH
*) for one tablet (4,5 g) value.
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Julianti et al reported that the pH of effervescent tablet volume of water. The soluble duration ranged from 3.09
consists of passion fruit and ‘Lau Kawar' sunkis orange minutes (E treatment) to 4.44 minutes (A treatment). The
obtained 4.84 [5]. On other hand, the water content of increasing of acid addition caused effervescent tablet soluble
effervescent tablet consist of wuluh starfruit obtained 4.55in water more quickly. It was caused by the reaction
[6]. It indicates that our results (pH) correspond to their occurred at dissolution time, which is the reaction between
results. the acid compound and carbonic compound produced the
carbon dioxide. If the component to form the effervescent is
lack, the soluble duration being longer. The reaction between
acid and carbonic during effervescent tablet dissolved in the

TABLE lll
THE EVERAGE RH SOLUTION OF TAMARILLO EFFERVESCENT TABLET

Treatment pH solution water is shown in Fig.1.
A. 15% acid addition 591 a
5.20% ecid aion G e | MOHOMOLNWCT —»  MCHON w0+
D. 30% acid addition 4.35 d Citric Acid Na-Bicarbonic Na-sitric  water carbondioxide
E. 35% acid addition 4.00 e H2C4H405 +2NaHCQ —»p N&C4sH4Os+ 2H,0 + 2CQ
CV =1.86% Tartaric Acid Na-Bicarbonic Na-tartaric water carbondioxide

The numbers on the same row followed by the same small letters are not
significantly difference at the level 5 % according to DNMRT.

C. VitaminC
From statistical analysis shows that the addition of acids Julianti et al reported that soluble duration of effervescent

was not significantly affected of Vitamin C content from tablet consists of passion fruit and ‘Lau Kawar' sunkis

tamarillo effervescent tablet. The average Vitamin C of orange obtained 1.04 minutes [5]. On _other hand, the soluple
tamarillo effervescent tablet were shown in Table 4 duration of effervescent tablet consist of wuluh starfruit
' obtained 3.93 minutes [6].
TABLE IV

THE EVERAGE VITAMIN C CONTENT OF TAMARILLO EFFERVESCENT TABLET

Fig. 1 The reaction between acid and carbonic

E. Friability of tablet

Treatments Vitamin C (mg/tablet) The addition of acids affected on friability of tamarillo
A. 15% acid addition 501. 0133 effervescent tablet significantly. The average friability of
B. 20% acid addition 498.6667 tamarillo effervescent was shown in Table 6.
e —
C.25% alackion 5000
THE EVERAGE FRIABILITY OF TAMARILLO EFFERVESCENT TABLET
D. 30% acid addition 494.2667
CV = 3.08% Treatment Friability (%)
A. 15% acid addition 1.46 a
The vitamin C content of tamarillo effervescent tablet | B: 20% acid addition 086 b
ranged from 494,2667 mg/tablet (D treatment) to 501,0133 | -C.25% acid addition 011 c
mg/tablet (A treatment). It was caused by addition of 500 mg  -2: 30;%’ aC.'g aglg]t_uon 008 c
Vitamin C (Ascorbic acid) in the making of effervescent E'V?fs,/;%g%a ftion 002 ¢
tablet. Vitamin C contained in fresh fruit was 22 mg/100 g ;

material, while in dry extract was 56.254 mg/100 g material.
This is the reason why added 500 mg Vitamin C (Ascorbic
acid) in the making of tamarillo effervescent tablet.

D. Solubleduration

The addition of acids affected on soluble duration of
tamarillo effervescent tablet significantly. The average
soluble duration of tamarillo effervescent tablet were shown
in Table 5.

TABLE V
THE EVERAGE SOLUBLE DURATION OF TAMARILLO EFFERVESCENT TABLET

Treatment Soluble duration
A. 15% acid addition 4,44 a
B. 20% acid addition 437 a b
C. 25% acid addition 396 a b
D. 30% acid addition 3.67 b ¢
E. 35% acid addition 3.09 c
CV =9.34%

The numbers on the same row followed by the same small letters are no

significantly difference at the level 5 % according to DNMRT.

The numbers on the same row followed by the same small letters are not
significantly difference at the level 5 % according to DNMRT.

The friability of tamarillo effervescent tablet ranged
0.02% (E treatment) to 1,4% (A treatment). The increasing
of acid addition caused the lower of tablet friability. It
indicates that tablet was not easily broken. The increasing of
acid addition caused increasing of water content and tablet
becomes more sticky and not broken easily.

Friability related with pressure. In moulding tablet,
friability is given at pressure 80 kg / énwhen the pressure
is given less than 80 kg / énresulting tablets are fragile
and broken easily.

F. Organoleptic Test

1) Colour : E25 panellists tested the colour solution of
tamarillo effervescent tablet. The average value on colour
solution were shown in Table 7.

The soluble colour of tamarillo effervescent tablet ranged
from 3.20 to 3.44 where for all treatments the panellists gave
ordinary assessment. The highest values obtained at the D

Soluble duration was the time required by the tablet in @nd E treatments. The colour produced from the effervescent
one of serves size to be able perfectly soluble in the certainf@blet solution was muddy yellow (A treatment) till light

yellow and clear (E treatment).



TABLE VII

AVERAGE VALUE OF COLOUR TESTING

The taste of effervescent tablet solution ranged from 3.12
to 3.76 where for A treatment the panellists gave ordinary
assessment and for B, C, D and E treatment the panellists
gave like assessment. The increasing of acid addition caused
flavour of tablet solution more acidic. The highest
assessment obtained on C treatment. The solution in this
treatment did not have strong taste. According to Pulungan
et al [1], effervescent tablet also gives a good taste because

Treatments Water content (%)
E. 35% acid addition 3.44
D. 30% acid addition 3.44
C. 25% acid addition 3.40
B. 20% acid addition 3.32
A. 15% acid addition 3.20
CV =29.23%

Description: 1 = dislike very much, 2 = dislike, 3 = ordinary, 4 = like, 5 =
like very much

of the carbonic improve the taste [1].

IV. CONCLUSIONS

The increasing of acid addition caused colour produced Based on the study, it can be concluded that the acid
more clearly. This caused by tamarillo contains of metals addition significantly affect to the water content, pH, soluble
that produced dark colour of solution. By addition of acids, time and the friability of the tamarillo effervescent tablet.
this will bind up the metals and will produce clear and light Effervescent tablet by addition 25% of acid was the best

yellow of colour.

2) Aroma : 25 panellists tested the aroma solution o
tamarillo effervescent tablet. The average values to the
aroma were shown in Table 8.

percentage because it most like by the panellists. This
¢ Ppercentage had 6.09% of water content, 4.80 of pH solution,
498.0800 mg/tablet of Vitamin C, 3.96 minutes of soluble
time, 0.11% of fragility and the averages of organoleptic test

were 3.40 (ordinary), 3,36 (ordinary), and 3,76 (like) for

TABLE VI
AVERAGE VALUE OF AROMA TESTING

Treatments Water content (%)

C. 25% acid addition 3.36 1]

B. 20% acid addition 3.08

D. 30% acid addition 3.04 [2]

E. 35% acid addition 3.00

A. 15% acid addition 2.96 (3]

CV = 25.69% [4]
Description: 1 = dislike very much, 2 = dislike, 3 = ordinary, 4 = like, 5 =
like very much

(5]

The aroma of effervescent tablet solution ranged from
2.96 to 3.3 where for all treatments the panellists gave
ordinary assessment. The increasing of acid addition reduceg
aroma of tamarillo. The highest assessment obtained on ]
treatment. On this treatment, the aroma of tablet solution had
specific of tamarillo aroma. Acids addition did not give
effect to the aroma produced, because the acids used did not
have aroma.

3) Flavour: 25 panellists tested the flavour solution of
tamarillo effervescent tablet. The average values of flavour
were shown in Table 9.

TABLE IX.

AVERAGE VALUE OF FLAVOR TESTING
Treatments Water content (%)
C. 25% acid addition 3.76
D. 30% acid addition 3.68
B. 20% acid addition 3.56
E. 35% acid addition 3.52
A. 15% acid addition 3.12
CV =24.26%

Description: 1 = dislike very much, 2 = dislike, 3 = ordinary, 4 = like, 5 =
like very much
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colour, aroma and flavour, respectively.
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