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Abstract: This reseach was aims to know the effect of Tamarillo fruit addition on characteristic of Kolang-

kaling jams based on chemical and microbiology properties. This study used a completely randomized design 

(CRD) with 5 treatments and 3 repetition. Data was analyzed by analysis of variance (ANNOVA), followed by 

Duncan’s New Multiple range (DNMRT) at the 5% significantly level. The treatments in this research are the 

addition of 20%, 25%, 30%, 35% and 40% tamarillo fruit.The result showed that the addition of tamarillo fruit 

were significantly affected to moisture content, ash content, activity of water (aw), pH, total sugar, total soluble 

solids, crude fiber, anthocyanin content and total phenols of kolang-kaling jams, but not significantly affected to 

colour, smell and flavor. The best product is B treatment (addition 25% tamarillo fruit) with value of colour 

(4.0), aroma (3.5) and flavor (3.8), moisture content (25.47%); ash content (0.53%); pH (3.5; aw (0.81); total 

soluble solid (48.75%); crude fiber (4.98%); total sugar (24.01%); antioxidant activity (IC50) (3889.48 ppm; 

anthocyanin content (3.41mg/L); total phenols (5.05 mgGAE/g).  
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I. INTRODUCTION 
Kolang-kaling is palm fruit seeds that harvested when the fruit age is not too old and not too young 

(Widyawati, 2011). High levels of crude fiber and kolang-kaling, causing the fruit is a long digested by the body 

so that it can suppress appetite and is able to store energy longer (Ratima,2014). The mineral content in kolang-

kaling also able to improve the freshness and metabolism (Hidayat, 2015). This type of fiber found in kolang-

kaling is galactomannan.  

Kolang-kaling fresh have a short shelf life if water immersion is not changed, so we need to processing 

to extend shelf life, one that is jam. The physical properties of a good jam is brightly colored, crispy, chewy or 

too hard and has a distinctive flavor of native fruit (Desrosier, 1988). Manufacture of kolang-kaling jam still has 

some drawbacks, especially in the colors of jam.So that the addition of tamarillofruit to improve the color and 

provide functional value to the jam product. Tamarillo fruit can be used as natural dyes by exploiting the fruit 

because of anthocyanin pigments that can give a purplish red color on the jam (Diniyah, 2010). Judging from 

the womb, tamarillofruit has a high content of vitamin C and are a natural source of antioxidants which can 

counteract free radicals in the body. In addition to vitamin C and other natural antioxidants contained in 

tamarillofruit are vitamin E, vitamin A, vitamin B6, carotenoid and anthocyanin compounds. Tamarillofruit is a 

fruit that has the aroma, color and flavor so as to improve the sensory aspects of the product produced jam. In 

this case the need for innovation in maximizing the utilization of the content of anthocyanins and antioxidants 

found in tamarillofruits by making it as a mixture of the kolang-kaling jam and to improve the quality aspects of 

the resulting jam. In this study also used the additional material is citric acid.  

The use of citric acid used in making jam was 0.5 g. This concentration is considered to have been able 

to provide optimum conditions and according to the product produced jam. Research on the use of Tamarillo 

fruit as a natural colorant in jam and kolang-kaling has not been done. Therefore, the authors conducted a study 

entitled “Anthocyanin Content and Chemical Composition of Kolang-kaling Jam Added With Tamarillo Fruit 

(Cyphomandra Betacea)” 
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II. MATERIAL AND TOOLS 
The materials used in this study was kolang-kaling obtained from Pasar Raya Padang, tamarillo fruit, 

sucroce (cane sugar) and citric acid. The chemicals used in the analysis include: destilled water, H2SO4, Na2S2O3 

solution, HCl 25%, NaOH, methanol, a solution of DPPH, buffer solution at pH 1 and pH 4, Folin 

ciocateusolution and fenol solution. The equipment used in the manufacture of jam include: paper filter, 

blender, aluminium cup, erlenmeyer, oven, pH meter and etc. 

 

Table 1: The formulation of Kolang-kaling jam with addition of tamarillo fruit. 
Ingredients Treatments     

 A B C D E 

Kolang-kaling pulp (g) 45 45 45 45 45 

Sugar (g) 55 55 55 55 55 
Tamarillo fruit pulp (g) 20 25 30 35 40 

Citric acid (g) 0.5 0.5 0.5 0.5 0.5 

Source: Sundari (2016) with modification 

 

Research Design 

The study design used was completely randomized design (CRD) with five treatment and three 

repetitions. Observational data were analyzed by analysis of variance (ANNOVA) and continued with test of 

Duncan’s New Multiple Range Test (DNMRT) at the 5% significantly level. In this study, at the treatment used 

was addition of tamarillo fruit at the kolang-kaling jam. The formulations used based on the formulation made 

by Sundari (2016) with modification as well as by pre-study that has been done. The formulation can be seen in 

the Table 1. 

 

Observation 

For raw material analyzed water content, ash content (Yenrina, 2015), pH (Yenrina 2011), total soluble 

solid (Yenrina, 2015). For jam product analyzed water content (Sudarmadji, 1984), pH (Yenrina, 2011), activity 

of water (Susanto, 2009), ash content (Yenrina, 2015), total soluble solid (Yenrina, 2015), total sugar, crude 

fiber content (Yenrina, 2011), anthocyanin total antioxidant value as IC50, and total fenol.  

 

Implementation 

Making of Kolang-kaling Pulp 

Kolang-kaling washed with clean water and then blended with the addition of water by ratio kolang-kaling: 

water (5:1 w/v), then kolang-kaling that has been blended weighed based on treatment (A, B, C, D, and E). 

 

Making of tamarillo fruit pulp 

Tamarillo fruit cleaned of its scales and cleaned using water and peel the skin. Then blended in a blender until 

smooth. 

 

Making of Jam (Marisa, 2015 with modification) 

Kolang-kaling pulp weighed as much as 45 g, sugar 55 g and citric acid 0.5 g, and then put into a 

container and heated with stirring at a maximum temperature of 40
o
C. Added the tamarillo pulp as much as 

treatment (20%, 25%, 30%, 35%,40%), continuously stirring during cooking at 90-100
o
C for 15 minutes. The 

stirring condition not be too fast bacuase it will cause a bubble that could damage the texture of the product. At 

the last do “spoon test” to see formed jam. Do the spoon test which takes a bit of dough with a spoon and then 

spoon was tilted, if dough immediately fell it mean cooking can be stopped. Cooked jam poured into the bottles 

that have been sterilized beforehand.  

 

III. RESULT AND DISCUSSION 
Analysis of Raw materials 

Analysis of raw material performed on kolang-kaling pulp namely water content, pH, ash content. 

While the analysis of tamarillo pulp namely water content, ash content, pH and total soluble solid. The result of 

the analysis of raw materialskolang-kaling and tamarillo pulpcan be seen in the Table 2. 

 

Table 2:The Result of the Analysis of Raw Material 
Analysis  Kolang-kaling pulp Tamarillo pulp 

Water content (%) 

Ash content (%) 

pH 

95.76 
0.26 

5.53 

 
- 

85.8 
1.35 

3.52 

 
14.05 
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Total soluble solid (%) - - 

  Note: (-) no test 

 

The result of analysis of water content kolang-kaling pulp around 95.76%, and tamarillo pulp around 

85.8%. The water content of kolang-kaling pulp in this result is higher than the value of the water content on 

research conducted by Torio, (2006) with water content 92%. This is because the addition of water to maked 

kolang-kaling pulp with a ratio 1:5 (water:kolang-kaling). Tamarillo pulp water content was slightly higher 

when compared to the research conducted by Nallakurumban(2015) where the moisture content obtained by 

83.36%.  

Based on the analysis of kolang-kaling acidity obtained around 5.53% and tamarillo pulp acidity 

around 3.52%. Indicators pH value at jam making great influence on the formation of a gel (Fachruddin, 2008). 

Jam acidity measurement is performed to determine the pH value of the product, to prevent crystallization of the 

jam as well as lowering the pH so as to achieve an optimum pH conditions jam that is 3.1 to 3.5 (Sundari, 2010). 

Analysis of kolang-kaling ash content obtained 0.26%. It's not much different from the results the 

research conducted by Torio, (2006) in which the ash content obtained kolang-kaling which amounted to 0.29%. 

Analysis of ash content of tamarillo pulp obtained 1.35%, while based on research conducted by Nur, 

(2018),tamarillo pulp ash content obtained by the 1.97%. Minerals content contained in tamarillo pulp among 

potassium, iron and calcium that can refresh the body and unleash the body's metabolism (Ratima, 2014). 

Tamarillo pulp also contains minerals that are good for the body such as potassium (K), calcium (Ca), 

phosphorus (P), iron (Fe) and magnesium (Mg) (Kumalaningsih, 2006). 

In the analysis of crude fiber pulp raw material of kolang-kaling was obtained 1.96%. This result is 

slightly lower than the results reported by Torio, (2006), in which the coarse fiber content obtained ranges from 

2.06%. Meanwhile, crude fiber content of tamarillo pulp obtained at 4.77%. According Kumalaningsih and 

Suprayogi (2006), the crude fiber content contained in Tamarillo pulp is equal to 1.4 to 4.7%. High fiber of 

tamarillo fruit known to prevent cancer and constipation (Maulidarmi, 2004). 

Analysis of total soluble solids is done on raw materials tamarillo pulp fruit. Values of total soluble 

solids was obtained at 14.05%. Soluble solids consist of sugar reduction and non-reduction, organic acids, 

amino acids and proteins (Desrosier, 1988).Measurement of total soluble solids in the fruit is used to determine 

the quality of sweetness to the fruit because it contains sugar which is a major component of soluble solids 

(Kader, 1985). 

 

Chemical analyisis:-  

Water Content:- The result of water content analysis of the kolang-kaling jam with addition tamarillt fruit can 

be seen in Table 3. 

 

Table 3: Average of water content from kolang-kaling jam with addition of tamarillo fruit. 
Treatment 

(Addition of tamarillo fruit ) 
Water Content % 

A (20%) 

B (25%) 

C (30%) 
D (35%) 

E (40%) 

23.64 a 

25.47   b 

26.14   b 
30.60     c 

32.91      d 

Description : The figure in the same coloumn followed by the same lowercase letters are bot significantly 

different according to DNMRT at the level α = 5%. 

 

Based on the Table 3, known that the addition of the tamarillo fruit had significant effect on the level 

(α < 5%) on water content. The highest water level at treatment E was 32.91% and the lowest water level at 

treatment A was 23.64%. Water content of raw materials of tamarillo pulp had a higher water content around 

96.01%. Water in food products is an important component that can affect the texture, the appearance and flavor 

of food products which will determine the freshness, durability and alsoacceptability (Winarno, 1992). Water in 

food products consist of free water and bound water. Free water will evaporate during the heating process, while 

the bound water is more difficult to be evaporated or removed because the water will bind to the protein, 

cellulose, starch, pectin and other substances contained in a food substance (Effendi, 2009). 
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pH:- 

The result of pH analysis of the kolang-kaling jam with addition tamarillofruit can be seen in Table 4. 

Table 4: Average of pH from kolang-kaling jam with addition of tamarillo fruit. 
Treatment 

(Addition of tamarillo fruit ) 

pH  

E (40%) 
D (35%) 

C (30%) 

B (25%) 
A (20%) 

3.29  a 
3.37  ab 

3.41  ab 

3.47    bc 
3.50    bc 

Description : The figure in the same coloumn followed by the same lowercase letters are bot significantly 

different according to DNMRT at the level α = 5%. 

 

Based on the Table 4, known that the addition of the tamarillo fruit had significant effect on the level 

(α <5%) on pH. The highest pH value was obtained in treatment A (20%) at 3.5, while the lowest pH value 

obtained in treatment E (40%) of 3.29. The degree of acidity / pH is the acidity levels of a food product which 

may affect the shelf life and power than food products. pH can affect the rate of growth of microorganisms. The 

decline in the low pH values were able to prevent the growth of microbes. pH / acidity on products sourced from 

tamarillofruit, and also the addition of other additives, namely by 0.5% citric acid. The acidity of influence on 

the formation of jams, if the pH is too acidic product it will dilute the gel in jams or resembling water, as well if 

the pH is too alkaline then the jam gel structure will not be formed. According to Buckle (1997) The optimal pH 

for the formation of a gel at jam ranged from 3.2 to 3.5. 

 

Water activity: 

The result of water activity (aw) analysis of the kolang-kaling jam with addition tamarillo fruit can be seen in 

Table 5. 

Table 5: Average of water activity t of jam from kolang-kaling with addition of tamarillo fruit. 
Treatment 

(Addition of tamarillo fruit ) 
Water activity 

A (20%) 

B (25%) 

C (30%) 

D (35%) 

E (40%) 

0.74  a 

0.81    b 

0.82    bc 

0.82    bc 

0.85    bc 

Description : The figure in the same column followed by the same lowercase letters are bot significantly 

different according to DNMRT at the level α = 5%. 

 

Based on the table, known that the addition of tamarillo fruit had significant effect on the level (α 

<0.05) on water activity. The highest value obtained in the treatment aw E (40%) of 0.85, while the lowest aw 

value obtained in treatment A (20%) is 0.74. The more the addition of the tamarillo fruitresulting aw value is 

also higher. The water content and water activity bind to each other which showed that the higher the water 

content, the value of water activity / aw is also increasing. 

Water activity or aw freely determine the water content in the food product to be used as a place of 

growth for microorganisms (Winarno, 1984). According Muchtadi (2013) features a wet semi food have aw 

values ranged from 0.60 to 0.85. The aw value in the range of microorganisms which often grows is the type of 

mold and yeast, while the rare bacteria because bacteria often grow in value aw above 0.90 

 

Ash content 

The result of ash content analysis of the kolang-kaling jam with addition tamarillofruit can be seen in Table 6. 

 

Table 6: Average of ash content from kolang-kaling jam with addition of tamarillo fruit. 
Treatment 

(Addition of tamarillo fruit ) 

Ash content % 

A (20%) 

B (25%) 
C (30%) 

D (35%) 

E (40%) 

0.41  a 

0.53   b 
0.72    c 

1.21     d 

1.62      e 

Description : The figure in the same coloumn followed by the same lowercase letters are bot significantly 

different according to DNMRT at the level α = 5%. 

 

Based on the table, known that the addition of tamarillo fruit had significant effect on the level  (α 

<0.05) on ash content. . The value of the highest ash content was obtained in treatment E (40%) by 1.62%, while 
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the average low ash content obtained by treatment of A (20%) is 0.41%. The more the addition of tamarillo fruit 

then the value of the ash content of kolang-kaling jam also increased. This is due to the addition of fruit will 

cause the higher content of minerals contained in the product (Ramadhani, 2016). 

 

Total soluble solid 

The result of total soluble solid analysis of the kolang-kaling jam with addition tamarillofruit can be seen in 

Table 7. 

 

Table 7: Average of total soluble solid from kolang-kaling jam with addition of tamarillo fruit. 
Treatment 

(Addition of tamarillo fruit ) 

Total soluble solid % 

A (20%) 
B (25%) 

C (30%) 

D (35%) 
E (40%) 

46.11  a 
48.75    b 

50.16    bc 

50.61    bc 
55.38     d 

Description : The figure in the same coloumn followed by the same lowercase letters are bot significantly 

different according to DNMRT at the level α = 5%. 

 

Based on the table, know that addition of tamarillo fruit had significant effect on the level (α <0.05) on 

total soluble solid. The average value of the highest total dissolved solids obtained in treatment E (40%) of 

55.38%, while the average value of the lowest total dissolved solids obtained in treatment A (20%) is equal to 

46.11%. The more the addition of the tamarillo fruit content of total dissolved solids and kolang-kaling jam 

produced is also increasing. 

According to Winarno (2004), total soluble solids are also affected by a material soluble pectin and the 

addition of sugar which also gives effect to the soluble solid food products. Soluble solids content products 

include sugar reduction and non-reduction, organic acids, pectin and protein (Desrosier, 1988). 

According to ISO (2008) total soluble solids is at least 65%. Total soluble solids is very bound to the 

sugar content in the food that determines the quality of foodstuffs, especially fruits (Silva, 2006).  

 

Crude Fiber Content 

The result of crude fiber content analysis of the kolang-kaling jam with addition tamarillo fruit can be seen in 

Table 8. 

Table 8: Average of crude fiber content from kolang-kaling jam with addition of tamarillo fruit. 
Treatment 

(Addition of tamarillo fruit ) 

Crude fiber % 

A (20%) 

B (25%) 
C (30%) 

D (35%) 

E (40%) 

4,48  a 

4,98  ab 
6,38    bc 

6,52    bc 

6,89      c 

Description : The figure in the same coloumn followed by the same lowercase letters are bot significantly 

different according to DNMRT at the level α = 5%. 

 

Based on the table, known that addition of tamarillo fruit had significant effect on the level (α <0.05) 

on crude fiber content. The average value of the highest crude fiber in this study were obtained in treatment E 

(40%) by 6.89%, while the value of crude fiber content products obtained at the lowest jam treatment A (20%) 

namely 4.48%. Increased crude fiber content is influenced by the presence of coarse fibers contained in the raw 

materials. Based on the analysis of raw materials, crude fiber content of kolang-kaling andtamarillo fruit are 

1.96% and 4.77%. 

Fibers composed of two groups: soluble fiber and insoluble. Soluble fiber in the form of pectin, gum, 

mukilase and glucan, while the water-insoluble fibers such as cellulose, hemicellulose and lignin (Almatsier, 

2006).  

 

Total Sugar Content 

The result of total sugar content analysis of the kolang-kaling jam with addition tamarillo fruit can be seen in 

Table 9. 

Table 9: Average of total sugar content from kolang-kaling jam with addition of tamarillo fruit. 
Treatment 

(Addition of tamarillo fruit ) 

Total Sugar Content % 

A (20%) 
B (25%) 

18.59  a 
24.01   b 
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C (30%) 

D (35%) 

E (40%) 

28.42    c 

36.95     d 

40.33     d 

Description : The figure in the same coloumn followed by the same lowercase letters are bot significantly 

different according to DNMRT at the level α = 5%. 

 

Based on table, known that addition of tamarillo fruit had significant effect on the level (α <0.05) of 

the total sugar content. The average value of the highest total sugar content was obtained in treatment E (40%) 

of 40.33%, while the value of the lowest total sugar content obtained in treatment A (20%).  

The level of sugar in jam products derived from sucrose / sugar as the main raw material in the manufacture of 

jam. In this study, the amount of sugar added for each treatment is the same, so it can mean the difference total 

sugar content generated in this analysis comes from the Dutch eggplant fruit. Increased sugar levels can also be 

caused due to the increasing number of sugar that is hydrolyzed to glucose and fructose by the presence of an 

acid. The addition of sugar in jam making is very important, and this is because the sugar will affect the texture 

of the resulting jam (Naeem, 2013). High sugar concentration (70%) were able to inhibit the growth of microbes 

or microbial pathogen destroyer food (Muchtadi , 2013). 

 

Anthocyanin Content 

The result of anthocyanin content analysis of kolang-kaling jam with addition tamarillo fruit can be seen in 

Table 10. 

Table 10: Average of anthocyanin content from kolang-kaling jam with addition of tamarillo fruit. 
Treatment 

(Addition of tamarillo fruit ) 

Anthocyanin content (mg/L) 

A (20%) 
B (25%) 

C (30%) 

D (35%) 
E (40%) 

3.18  a 
3.41  ab 

3.56  ab 

3.85    b 
4.50     c 

Description: The figure in the same coloumn followed by the same lowercase letters are bot significantly 

different according to DNMRT at the level α = 5%. 

 

Based on the tablet, known that addition of tamarillo fruit had significant effect on the level (α <0.05) 

of the anthocyanins content. The average value of the highest anthocyanin content obtained in treatment E 

(40%) of 4.50 mg/L, while the average value of the lowest anthocyanin levels obtained in treatment A (20%) 

namely 3, 18 mg/L. 

Anthocyanins are compounds that act as antioxidants and including flavonoid. Stability of 

anthocyanins is influenced by several factors such as pH, temperature, light, sugar content and the presence of 

sulfur dioxide. Several studies have demonstrated the beneficial effects of anthocyanins on health, namely as an 

anti-carcinogenic, anti-inflammatory, preventing degenerative diseases and chronic disease and lower the risk of 

heart disease. However, anthocyanins are unstable and easily influenced by various factors such as pH, 

temperature, oxygen, light and activity of the enzyme (Hirsch, 2015). 

 

IV. CONCLUSION 
Based on the research that has been done on addition of tamarillo fruit on kolang-kaling jams conclusion as 

follow: 

The result of analysis were significantly different (α <0.05) on the water content, ash content, activity of water 

(aw), pH, total sugar, total soluble solids, crude fiber, anthocyanin content and total phenols of kolang-kaling 

jams. 

 

Suggestion 

Based on the research conducted authors suggest for further research to analyze the shelf life of the product. 

 

REFERENCES 
[1]. Almatsier, S., 2006. Prinsip Dasar Ilmu Gizi, Edisi ke-6. Gramedia Pustaka Utama.Jakarta. 

[2]. Ayustaningwarno, F. 2014. Teknologi Pangan; Terori Praktis dan Aplikasi. Graha Ilmu.Yogyakarta. 
[3]. Buckle, K.A, Edwards, R.A, Fleet. G.H, Wootton, M. 1987. Food Science. Diterjemahkan oleh Purnomo, H and Adiono. UI-

Press.Jakarta. 

[4]. Desrosier, N. W. 1988. Food Preservation Technology. Miljohardjo, M. 2008. Teknologi Pengawetan Pangan. Edisi Ketiga. UI-
Press. Jakarta. 

[5]. Diniyah, N., T. Susanto and F. Choirunnisa. 2010. Uji stabilitas antosianin pada kulit terung. Agrotechnology1(9):575-579.  

[6]. Fachruddin, L. 2008. Membuat Aneka Selai. Penerbit Kanisius. Jakarta. 
[7]. Hidayat, R. Syamsul and  Rodame M. Napitupulu (2015). Kitab Tumbuhan Obat. Cetakan ke 1.Jakarta. 



American Journal of Engineering Research (AJER) 2020 
 

 
w w w . a j e r . o r g  

w w w . a j e r . o r g  

 

Page 197 

[8]. Hirsch, G.E. and Leo, A.M.M. 2015. Anthocyanins: Chemical Features,Food Sources and Health Benefits . Di dalam: Walner, L.M. 

(editor). Handbook of Anthocyanins, Food Sources, Chemical Applications and Health Benefits.Nova Publisher. New York. 
[9]. Kader, A.A., et al. 1985. Postharvest Technology of Horticultura Crops. California. 

[10]. Kumalaningsih, S. 2006. Antioksidan Alami-Penangkal Radikal Bebas. Trubus Agrisarana. Surabaya. 

[11]. Kumalaningsih, S. and Suprayogi, 2006. Tamarillo (Terung Belanda). Trubus Agrisarana, Surabaya. 
[12]. Maulidarmi. 2004. Pengaruh Suhu dan Waktu Pemanasan Bubur Buah Terong Pirus Terhadap Mutu Sirup yang Dihasilkan.Fakultas 

Pertanian. Universitas Andalas. Padang. 

[13]. Marisa, M. 2015. Pengaruh Penambahan Ekstrak Buah Senduduk (Melastoma malabathricum, L.) Terhadap Karakteristik Mutu 
Selai Jerami Nangka (Artocarpus heterophyllus, L.). Fakultas Teknologi Pertanian. Universitas Andalas. Padang. 

[14]. Muchtadi, T.R and Sugiyono. 2013. Prinsip Proses dan Teknologi Pangan. Penerbit Alfateka Bandung. 

[15]. Naeem, M.N., M.N. Fairulnizal, M.K. Norhayati, A. Zaiton, A.H. Norliza, W.Z. Syuriahti, J. M. Azerulazree, A.R. Aswir and S. 
Rusidah. 2015. The Nutritional Composition of Fruit Jams in The Malaysian Market. Journal of the Saudi Society of Agricultural 

Sciences  

[16]. Nalla kurumban. P, N. Suja., A. Vijayakumar., P.S. Geetha., and L. Karpagapandi. 2015. Estimation of Phytochemicals and 
Antioxidant Property of Tamarillo (Solanum betaceum) and A value Added Product Tamarillo Sauce. International Journal of 

Scientific Progress And Research. ISSN 2349-4689 : 61-65 

[17]. Nur., Faridah, K., Siti., Muhammad, AL. 2018. Comparison of Physicochemical, Antioxidant Properties and Sensory Acceptance of 
Puree from Tamarillo and Tomato. Journal of Science and Technology. ISSN 2600-7924 : 25-31. 

[18]. Ratima. 2014. Khasiat Tersembunyi Kolang-kaling. Tabloid Sinar Tani. Jawa Barat. 

[19]. Silva, P. S. L., Rafaela P. A., Dinara A. D. and Glauber H. S. N. 2006. Juice Extraction for Total Soluble Solids Content 
Determination in Melon. Revista Caatinga 19(3): 268-271. 

[20]. Sundari, U.Y. 2016. Pengaruh Penambahan Sari Kulit Buah Jamblang (Syzygium cumini, L) terhadap Karateristik Mutu Selai 

Kolang-Kaling (Arenga pinnata, Merr) yang Dihasilkan. Fakultas Teknologi Pertanian. Universitas Andalas. Padang. 
[21]. Sundari, D and Komari. 2010. Formulasi Selai Pisang Raja Bulu Dengan Tempe Dan Daya Simpannya (Formulation The Jam 

Mixture Of 'Raja Bulu' Banana WithTempe And Durability). PGM 33(1): 93-101. 

[22]. Torio, M. A. O., Joydee S. and Florinia E. M. 2006. Physicochemical Characterization of Galactomannan from Sugar Palm (Arenga 
saccharifera Labill.) Endosperm at Different Stages of Nut Maturity. Philippine Journal of Science 135(1). ISSN 0031-7683 : 19-30. 

[23]. Widyawati, N. 2011. Sukses Investasi Masa Depan dengan Bertanam Pohon Aren. Lily Publisher.Yogyakarta. 

[24]. Winarno,F.G. 2004. Kimia Pangan dan Gizi. PT Gramedia Pustaka Utama.Jakarta. 

Rini, Fauzan Azima,etal." Anthocyanin Content and Chemical Composition of Kolang-Kaling 

Jam Added With Tamarillo Fruit (Cyphomandra Betacea).” American Journal of Engineering 

Research (AJER), vol. 9(04), 2020, pp. 191-197. 

 

 

 

 


