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Abstract. This study aims to determine the effect of the ratio of sodium alginate and
calcium chloride concentrations on the characteristics of strawberry (fragaria ananassa
L) fruit juice boba popping with the basic spherification method and determine the
best treatment based on chemical and organoleptic properties. This research method
is to determine the ratio of sodium alginate and calcium chloride concentrations on
the best characterization of strawberry fruit juice boba popping with a randomized
block design (RAK) method which includes 2 factors, namely factor A sodium alginate
(Al: 0.47%, A2: 0.57%), factor B calcium chloride (B1: 0.5%, B2: 0.6%, B3: 0.7%)
factorization pattern 2 X 3 with 4 repetitions. The results of preliminary research on
strawberry fruit raw materials contain vitamin C levels of 57.7mg / 100mg with an
IC50 value of 40.80 ppm (strong). The results of the main study showed that the
highest average value of each parameter was known that strawberry fruit juice
popping boba had a vitamin C value of sample C of 21.27 mg/100g, with an IC50 value
of 1300ppm (very weak) color attribute of sample C 2.8%, texture attribute of sample
C2.3%, shape attribute of sample C 2.3%, taste attribute of sample E of 1.9% and aroma
attribute of sample B 2.3%. The results showed that the comparison of sodium alginate
and calcium chloride concentrations affected color, texture, shape and taste but did
not affect vitamin C and aroma levels.

Keywords: Strawberry fruit, Popping boba, Spherification, Sodium Alginate, Calcium
Chloride.

Introduction

Strawberries are a source of natural antioxidants, as they contain flavonoids, vitamins, and glutathione (Jin,
2011). Antioxidants protect the body against free radicals, including preventing the development of cancer
cells. Strawberries' antioxidant function is also supported by their high vitamin C content. Strawberries
contain 7.6 g of carbohydrates, 1.7 g of fiber, 0.8 g of protein, 0.5 g of fat, 58.2 mg of vitamin C, 140 kJ of energy,
and 100 kcal of water.

90.6 g. In addition to its high nutritional content, strawberries also contain ellagic acid, which is an anti-toxin,
anti-free radical, anti-carcinogenic, and anti-mutagen (Palupi, 2017).

Popping Bobais a dish that adds to the dish in the form of a semi-solid gel ball filled with sweet liquid with
various flavors. The etymology of Popping from the word 'pop' is the sound that comes out when popping
boba breaks in the mouth, and boba because of its round shape (Deddy, 2018). In making popping boba the
method used is spherification. Spherification is a molecular gastronomy technique that involves a
gelatinization reaction between alginate and calcium chloride ions that bind to each other to form a thin
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membrane structure that encapsulates the liquid filler. Unlike most edible gels that have a very solid structure,
spherification forms a solid gel membrane with a core that is still in liquid form inside (Lee, Rogers, 2013).
Based on the manufacturing method, spherification is divided into two methods, namely basic spherification
and reverse spherification. In basic spherification, a sodium alginate solution is injected into a calcium salt
solution. This is causing calcium ions to diffuse into sodium alginate droplets and produce a calcium alginate
gel membrane Sodium alginate and calcium chloride are very influential in the process of making boba
popping, but the use of these two ingredients does not require too large a concentration because boba popping
actually only requires a concentration of sodium alginate and calcium chloride at the critical limit (Selvi, 2018)
The greater the concentration of sodium alginate & calcium chloride used, the harder the boba popping will
be (Lee, Roger, 2013). This is because the high concentration of sodium alginate & calcium chloride from the
critical limit will cause the diffusion between Ca2+ and Na+ ions to take place perfectly, the boba popping gel
membrane which should be thin actually becomes dense.

Methods

The treatment design in this stage of the research consisted of two factors, namely alginate concentration and
calcium chloride concentration, which consisted of 6 levels of the multiplier base used to calculate the weight
of the concentration of sodium alginate, calcium chloride and sucrose, which was 500 mL of water

The experimental design used in this study was a Randomized Block Design (RBD) consisting of 2 factors with
6 levels and 4 replications, resulting in 24 experimental units. This randomized design was chosen because the
experimental units used in this study were not uniform, so it was necessary to group the data to obtain the
results of the experimental analysis. Then an analysis design can be created using the Analysis of Variance
(ANOVA) method to obtain conclusions regarding the effect of treatment.

Result and Discussion

The samples tested in this study were second-grade strawberries obtained from the Antapani fruit world. The
Iodimetric Titration method was used because this technique is quite easy and can be used to examine samples
in large quantities. The principle of iodimetric titration is that the 12 solution will quantitatively oxidize the
reducing agent until the equivalence point is reached. Before titration, the I2 solution is standardized with
sodium thiosulfate solution to determine the normality obtained from the preparation of the iodine solution.
Because the Sodium thiosulfate solution is not a primary standard solution, the Sodium thiosulfate solution
must be standardized first with the primary standard solution KIO3. When the ascorbic acid is completely
reduced, the 12 solution will react with the starch indicator until the color of the analyte solution changes to
blue. The results of the vitamin C level test can be seen in Table 1.

Table 1. Vitamin C content of strawberries (fragaria anannasa L)

Component Mark Library

Vitamin C 57.2 (mg/100g) 58.8 (mg/100g)

Source: USDA (United States Department of Agriculture)

Based on the results of the analysis of the vitamin C content of strawberry raw materials, it is smaller when
compared to the literature. According to Putu Era Sandi Kususma (2016), storage temperature and storage
time can affect the vitamin C preparation. In this study, before the strawberries were tested, the fruit was first
conditioned in the freezer (4°C) for 5 days. The presence of storage factors can be the cause of reduced vitamin
C content. Popping boba strawberry juice fruit has an average value lower than control strawberries. The
results of the analysis of vitamin C content in samples of popping boba strawberry juice with a comparison of
sodium alginate and calcium chloride concentrations can be seen in Figure 1.
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Figure 1. Vitamin C content in strawberry boba poppong samples



In the further BNJ] test, the results obtained showed that from 6 treatments, samples A (Sodium alginate 0.47%:
calcium chloride 0.5%) and D (Sodium alginate 0.57%: calcium chloride 0.6%) were not different, samples E
(Sodium alginate 0.47%: calcium chloride 0.7%) and F (Sodium alginate 0.57%: Calcium chloride 0.7%) were
also not different, real differences were in samples B (sodium alginate 0.57%: calcium chloride 0.5%) and C.
(Sodium alginate 0.47%: calcium chloride 0.6%).

The popping boba color pigment comes from the anthocyanin content of strawberries, strawberries have a red
base pigment. The color change that occurs after the popping boba making process is due to the hydrophilic
nature of anthocyanin which is easily soluble in water and other polar solvents, resulting in a color gradation
of strawberries from red to pink due to soaking in solvent water.

The results table shows that of the 6 treatments, sample B (Sodium Alginate 0.57%: calcium chloride 0.5%) and
C (Sodium Alginate 0.47%: calcium chloride 0.6%) were not significant, while significant differences were
found in treatments A (Sodium Alginate 0.47%: calcium chloride 0.5%), D (Sodium Alginate 0.57%: calcium
chloride0.6%, E (Sodium Alginate 0.47%: calcium chloride0.7%) F (Sodium Alginate 0.57%: calcium chloride
0.7%)

Based on the results of observations on chemical analysis and organoleptic analysis, it can be seen that the
treatment with the best character and the relationship between the test results includes the highest average
value of the vitamin C content parameter and the attributes of color, texture, shape, taste, and aroma. The
matrix of the best character treatment and the relationship between the results of the chemical and
organoleptic tests of strawberry juice popping boba with 6 treatments can be seen in Table 2.
Table 2. results of observation criteria and best treatment
observation criteria

Chemical Organoleptic Analysis
Treatment analysis

Contents

Vitamin C color texture Form Flavor Aroma

(mg/100g)
A 12.3 2.3 1.7 1.8 1.1 1.8
B 17.6 1.8 1.8 1.9 14 2.3
C 21.0 2.8 2.3 2.3 1.3 2.2
D 13.2 24 1.7 1.7 1.6 1.9
E 14.96 2.6 21 14 1.9 2
F 114 2.5 1.3 1.5 1.8 1.9

The table above shows that each of the six treatments has its own advantages with varying parameters. Sample
C excels in vitamin C content, color, texture, and shape, while sample E excels in taste, and sample B excels in
aroma. According to Selvi (2018), the main characteristics of popping boba are its round shape, breakable
texture, and the presence of a liquid with a taste and aroma. Based on these parameters, the closest treatment
is sample C.

Conclusion

The results of the parameter analysis in the iodimetry test produced the highest average value of vitamin C
content, namely; sample C of 21.27 mg/100g, the two samples B of 17.6 mg/100g, the three samples E of 14.96
mg/100g, the four samples D of 13.2 mg/100g, the five samples A of 12.3 mg/100g and the six samples F of
11.4 mg/100g. Based on the results of the iodimetry test, the treatment with the best vitamin C characteristics
was then further tested using the DPPH method. The test results showed that sample C as the treatment with
the best vitamin C character had an IC50 value of 1300 ppm (very weak).

The samples with the best average color attribute values are; sample C at 2.8 second, sample E at 2.6, sample
F at 2.5 third, sample D at 2.4 fourth, sample A at 2.3 fifth, and sample B at 1.8 sixth. The samples with the best
average texture values are sample C at 2.3 second, sample E at 2.1 third, sample B at 1.8 fourth, sample D at
1.7 fifth, sample A at 1.7 sixth 1.3. The samples with the best average shape attribute values are sample C at
2.3 second, sample B at 1.9 third, sample A at 1.8 fourth sample D 1.7, the fifth sample F 1.5 and the sixth



sample E 1.4. The samples with the best average value of taste attributes are sample E at 1.9, the second sample
F at 1.8, the third sample D at 1.6, the fourth sample B at 1.4, sample C at 1.3, and sample A at 1.1. The samples
with the best average value of aroma attributes are; Sample B at 2.3, the second sample C at 2.2, the third
sample E at 2.0, the fourth sample F at 1.9, the fifth sample D at 1.9, and the sixth sample A at 1.8.

Based on the overall results of the chemical analysis and organoleptic analysis of this research, it can be
concluded that the concentration of sodium alginate and the concentration of calcium chloride affect the color,
texture, shape, taste, but do not affect the levels of vitamin C and aroma.

References

AOAC. 1995. Official Methods of Analysis. Association of Official Analytical Chemists Inc. Washington DC.

Apriani, RP 2014. Nutrients, Nutritional Factors That Influence the Damage to Nutritional Content of
Foodstuffs. Biology Department, Faculty of Mathematics and Natural Sciences, UNY, Yogyakarta.

Ahfildzum. 2011. Calcium chloride. Http://naynienay.wordpress.com?2011/03/04/Calcium-chloride/.
Accessed October 25, 2021.

Asri, W. 2014. The Role of Antioxidants for Health, Center for Biomedical and Basic Health Technology,
Balitbangkes. Ministry of Health of the Republic of Indonesia.

Amirah, KT 2020. The Effect of the Comparison of Cmc Stabilizer and Gum Arabic on the Physicochemical
Characteristics of Coconut Velva (Cocus Nucifera L.) Faculty of Agricultural Technology. UNFARI.

Barbut, S., Foegeding, EA 1993. Ca2+ -Induced Gelation Of Pre-Heated Whey Protein Isolate. J. Food Sci. 58:
867-868.

Buckle, KA 1987. Food Science. University of Indonesia Press. Jakarta. Budiman, S., Saraswati D. 2008.
Commercial Strawberry Farming. Print Sixth. Penebar Swadaya Publisher. Jakarta.

Choopong, S., Veirheij. 1997. Fragaria x Anansia Southeast Asian plant resources 2: Edible fruits. PT. Gramedia
Pystaka Utama. Jakarta.

Darwis, V. Strawberry Cultivation, Farming Analysis, and Partnerships in Tabanan, Bali. Center for Socio-
Economic Analysis and Agricultural Policy. Jakarta

Deddytanziel.Get to know Popping Boba, the topping for Bubble Tea drinks. Healthy With Many Fruit
Flavors-(indo bubble tea .blog). Tangerang. Accessed October 5, 2021.

Destania, 2012. Application of Spherification Technique in Making Red Watermelon Ravioli. Final Project.
Faculty of Agricultural Technology, Bogor Agricultural University Journal.

Department of Health. 2013. Nutritional Adequacy Rate. Chirsty, Johanna, The Use of Chitosan from Shrimp
Shells (Litopenaus Vanamae) As a Natural Preservative for Strawberries (Fragaria X Ananesse). Thesis.
University of North Sumatra.

Department of Agriculture. 2007. General Guidelines for Implementing Quality Assurance for Organic Food
Processing. Indonesian Organic Processing Competency Council. Jakarta.

Dhrubo. 2017. Cross Linking Of Calcium Ion In Alginate Produce Spherification In Molecular Gastronomy By
Pseudoplastic Flow. World Journal of Pharmaceutical Sciences.

Edmond, J., B., Musser, E.S. 1957. Fundamentals Of Horticulture. 2nd ed. McGraww-Hill Book. Coinc New
York.

Ferram, A. 2006. Modern Gastronomy A to Z a scientific and gastronomic lexicon. USA

Fina,S., Oeke,Y., Ade K. 2018. Antioxidant Activity Test of Ethanol Extract of Katu Secang (Caesalpinia
Sappan) Using Dpph, ABTS, and FRAP Methods. Media Pharmaceutical Indonesia Vol 2 No2. University
of Surabaya.

Fischbacher, R., Szulansky H., Placko, J, 2011, Molecular Gastronomy. OTB Foods, Toronto.

Friends. 2018.Comparison of Strawberry Juice (Fragaria Chiloensis L) with Tomato Juice (Solanum
Lycopersicum) and Variations in Sodium Chloride (NaCl) Concentration in Fruit & Vegetable Based
Isotonic Drinks, UNPAS Repository. UNPAS.

Fu-Hsuan Tsai, A., B., Po-Yuan Chiang A., Yutaka K. Mito K. Islam MZ 2016. Producing liquid-core hydrogel
beads by reverse spherification: Effect of secondary gelation on physical properties and release
characteristics, Elsevier.Ltd. Food hydrocolloid.

Gunawan, Livy W. 1996. Strawberries. Self-Help Spreader; pp. 1-19. Jakarta. Guruamir, 2017. Why are water
drops round? http://www.guruamir.com/2017/01/mengapa-tetes-air-berbentuk  bola.html?m=1.
accessed on October 23, 2021



https://indobubbletea.blog/2018/09/12/mengenal-popping-boba-topping-minuman-bubble-tea-yang-menyehatkan-dengan-banyak-rasa-buah/#%3A~%3Atext%3DPopping%20Boba%20adalah%20bahan%20makanan%20pelengkap%20sajian%20dessert%2Csekelilingnya%20membentuk%20kulit%20yang%20tipis%20pada%20gelembung%20tersebut
https://indobubbletea.blog/2018/09/12/mengenal-popping-boba-topping-minuman-bubble-tea-yang-menyehatkan-dengan-banyak-rasa-buah/#%3A~%3Atext%3DPopping%20Boba%20adalah%20bahan%20makanan%20pelengkap%20sajian%20dessert%2Csekelilingnya%20membentuk%20kulit%20yang%20tipis%20pada%20gelembung%20tersebut
https://indobubbletea.blog/2018/09/12/mengenal-popping-boba-topping-minuman-bubble-tea-yang-menyehatkan-dengan-banyak-rasa-buah/#%3A~%3Atext%3DPopping%20Boba%20adalah%20bahan%20makanan%20pelengkap%20sajian%20dessert%2Csekelilingnya%20membentuk%20kulit%20yang%20tipis%20pada%20gelembung%20tersebut
http://www.guruamir.com/2017/01/mengapa-tetes-air-berbentuk

Hanif, Z. Husna, H. 2015, Identification of Quality Characteristics of Fresh Strawberries, Agroinovasi, https://
balitjestro. litbang. pertanian.go.id/identifikasi- ciri-mutu-buah-stroberi-segar/, accessed on October 23,
2021

Indah, FY 2021. The Beautiful and Sour Strawberry Fruit That Holds a Myriad of Benefits.
https:/ /hellosehat.com/nutrisi/fakta-gizi/manfaat- stawberry/. Accessed on October 22, 2021.

Jufriansyah, M., 2018.Analysis of Factors Affecting Income and Feasibility of Strawberry Agrotourism
Business. (F. Ananassa L.) Pick Your Own. UMA.

Khon, R. 2002. Ion Binding On Polyurinates- Alginate And Pectin, Pure and applied chemistry 42,775-782

Kirk, RE, Othmer, DF 2000. Encylophedia Of Chemical Technology, 4th edition, John Wiley 7 Son Inc. New
York.

Lersch, Martin. 2008. Texture A Hydrocolloid Recipe Collection.http://khymos.org/recipecollection.php.
[March 2, 2012], accessed on 19 October 2021

Lee, Rogers. 2013. Effect of calcium sources and exposure-time on basic caviar spherification using sodium
alginate,school of environmental and biological science, department of food science, rutger university, the
state university of new jesssey, new brunwick, USA https://dx.doi.org/10.1016/].ijgfs. 2013.06.003

McNeely, WH, Pettitt, DJ, 1973. In Whistler, R. L, editor.Industrial Gums: Polysaccharides and Their
Derivatives. 2nd Ed. New York:Academic Press. New York

Melisa. 2012. Making Medan Orange Juice Ravioli Using Spherification Technique. Final Project. Bogor (ID):
Faculty of Agricultural Technology, Bogor Agricultural University.

Nurhasanabh, 2018. Thickener for Paste Cap Coloring Agent,
https:/ /www.scrib.com/document/38167984. Accessed on October 27, 2021.

Palupi, NE, Aji, S., Sutopo. 2017. Effectiveness of Dosage and Application of Compound NPK Fertilizer in the
Vegetative Phase of Strawberry Plants. Journal of Agricultural Sciences agrisaintifika.l (2):109-199.

Putu Era SK'Y, Ni made dharma, SS, 2016. The Effect of Storage Temperature on level vitamin C Which measured
use methodUV-Vis spectrophotometer.emedicamento scientific journal vol2 no 1.. saraswati pharmacy
academy denpasar.

Selvi, A. 2018.The Effect of Sodium Alginate Concentration (Nac6h907) and Calcium Chloride Concentration
(Cacl2) on the Characteristics of Fruit Caviar from Dutch Eggplant (Solanum Betaceum Cav.) Juice Using

MethodBasic ~ Spherification. Repository UNPAS. UNPAS.

Sinurat, E., Agustina. 2012, Optimization of pH of Ca-Alginate and Brown Seaweed as Absorbent. Proceedings
of Innovation in Product Processing Technology and Marine and Fisheries Biotechnology IV. ISBN: 978-
602-19699-2-2.

Soejono,RP 1976. Review of the Creation of Indonesian History: Aspects of Archaeology in Indonesia No. 5.
Puslitarkenas. Jakarta.

Sumardi, HS, Bambang, S., Ary, M., Muhammad, M., Rosganda, M. 2011. Strategy for achieving food
diversification and independence: between hope and reality. Food crop science and technology vol 6 no 2.

Sutopo. 2016.Harvesting and Post-Harvesting of Citrus Fruits, Citrus and Subtropical Fruit Research
Center.http:/ /balitjestro.litbang.pertanian. go.id/panen -dan-pasca-panen/.Accessed on October 28, 2021
Soekarto, S., T. 2017. Organoleptic assessment for the food industry and its products agriculture.Bharat
Aksara. Jakarta.

Tica A., Rahadian, Z. 2011. Calcium chloride (CACI2) Characteristics andmolecular interaction
insolution.http:/ /osf.io/m37xj/download/? format=pdf htm. Accessed on October 23, 2021.

Ulric D. 1995. Analysis of Strawberry flavour- quantification of the volatile components of varieties of
cultivated and wild strawberries. Z. Lebensm. United Nations. Forsch. 217-220.

Winarno, FG 2002. Food Chemistry and Nutrition. Fourth Edition. Jakarta: PT. Gramedia Pustaka Utama.

Winarno, Sergio, A. 2017. Molecular Gastronomy. First Edition. Jakarta: PT. Gramedia Pustaka Utama.

Yuri, B., de Fariasw, Caciano P. Zapata N. 2019. Reverse encapsulation using double controlled gelification
for the product of sphere with liquid light soy sauce-core, international journal gastronomy and food
science 16. Brazil.

Youssef, Josef. 2013. Molecular = Cooking at Home. London: Quintet Publishing
http:/ / eatwithyourbrain.weebly.com/http:/ /www.molecularrecipes. com/molecular-gastronomy/.
Accessed on 5 October 2021.



http://khymos.org/recipecollection.php
https://dx.doi.org/10.1016/j.ijgfs.%202013.06.003
http://www.scrib.com/document/38167984
http://balitjestro.litbang.pertanian/
http://osf.io/m37xj/

