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Abstract

Palm sap is a sweet and colorless liquid obtained by tapping the stem of the male
flowers of sugar palm (Arenga pinnata). Palm sap can be used as one of the sources in the
manufacture of liquid brown sugar to replace cane sugar. Adding coconut water and flesh can
improve the physical and chemical properties of palm sugar syrup. The purpose of this research
is to find out the effects of the addition of coconut water and flesh to the physical and chemical
properties of palm sugar syrup. The experiment is conducted using a Randomized Block
Design (RBD), consisting of two factors. The first factor is the addition of coconut water with
3 levels (0%, 10%, and 20%) and the second factor is the addition of coconut flesh with 2 levels
(0% and 1%): each treatment is replicated three times. Observation variables include total
dissolved solids (°Brix), color intensity, and viscosity. The best treatment is obtained from the
addition of 20% coconut water without coconut flesh with 75°Brix, pH 6.6, 1.26 viscosity
(10°cPs), lightness level (L") 30.5, redness level (a*) 23.5, yellowness level (b*) 22.0. Sugar
content identification shows that the levels of sucrose, glucose, and fructose are 69.84%,
2945%, and 30.76%, respectively. It is concluded that the addition of fresh coconut water can
improve the physicochemical properties of palm sugar syrup.
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Introduction

Palm sap is a sweet and colorless liquid obtained from tapping the stem of male flowers
of sugar palm (Arenga pinnata). Palm sap is obtained from sugar palm trees which contain
10% - 12% total sugar content, especially the sucrose (Faridatul et al., 2014). Palm sap
produced in average reaches 10 - 15 liter per day with the highest production of 20.83 liter per
tree per day for 10-20 year-old sugar palms, whereas 21-30 year-old palms only yield 7.95 liter
per tree per day (Abdullah et al., 2014). Palm sap has been used as a sweetener in many Asian
countries in the form of palm sugar following a heating process (Ho et al., 2007). Furthermore,
the sap can be processed into a coconut soft drink (legen), fermented beverage (fuak), vinegar,
and as a single cell protein medium (Diniyah, 2008). Palm sap can be used as a source in the
manufacture of liquid brown sugar to replace sugar cane and to meet the national needs for
sugar. The potential of brown sugar as a replacement of cane sugar is not only as a sweetener,
but also due to its unique flavor and aroma, as well as its high nutritional content. Brown sugar
has low glycemic index; it dissolves and melts almost the same as sugar, very natural,
unrefined, and has a superior taste. Compared to cane sugar, brown sugar is high in calcium,
phosphorus, and iron content, as well as contains thiamine and riboflavin (Abdullah et al.,
2014).

Solid palm sugar has short shelf life; therefore, it is more effective if solid palm sugar
is replaced by a syrup form so as to shorten cooking time, increase ease of storage (durability),
increase hygiene, as well as to increase the sale value of palm sugar. Palm sugar syrup is
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expected to be able to compete with maple syrup, a foreign product with brix level of 66.9°Brix
(Vermont minimum standard), in addition to surpass the physicochemical properties of maple
syrup. Palm sugar syrup is a syrup which results from the boiling down of palm sap with sugar
content of + 75°Brix and at the temperature of 45°C. At that concentration, invert sugar will
not crystallize. The quality of palm sugar syrup is strongly influenced by the degree of the
purity of the sap, the duration of the boiling process, and the final temperature of the production
process (Diniyah, 2008).

Methodology

The purpose of this research is to find out the effects of the addition of coconut water
and flesh to the physical and chemical properties of palm sugar syrup. The research is
conducted using Randomized Block Design (RBD) with two factors. The first factor is the
addition of coconut water with three levels (0%, 10%, and 20%) and the second factor is the
addition of coconut flesh with two levels (0% and 1%); each treatment is replicated three times.
Observation variables include total dissolved solids (°Brix), pH, color intensity, viscosity, and
sugar analysis.

Results and Discussion

Degrees Brix is a unit used to measure the total dissolved solids of a solution counted
as sucrose. The results of the study show that the mean value of the brix degree of palm sugar
syrup ranges between 72.7 - 75.0°Brix. The mean values of the palm sugar syrup brix degree
in each coconut water and flesh addition treatment are shown in Table 1. The brix degree of
palm sugar syrup tends to increase with the increase of coconut water added. This is due to the
sugar and amino acids content in coconut water which contributes to the acceleration of
Maillard reaction. The reaction occurs during the interaction between sucrose and amino acids
at a high temperature (Amin et al., 2010).

The pH or acidity level is used to express the degree of acidity or basicity of a solution.
The mean value of the palm sugar syrup pH ranges between 6.5 —7.1. The mean values of palm
sugar syrup pH in each coconut water and flesh addition treatment are shown in Table 1. The
more coconut water added, the lower the pH value of palm sugar syrup. The addition of coconut
water allegedly plays a role in the decrease of the pH value because coconut water has low
acidity, ranging between 4.2 — 5.6 (Tenda, 1992, Runtunuwu et al., 2011). The pH and sugar
content values employed in this study are of 5.1 and 4°Brix. Viscosity or thickness is a measure
of the extent of movement resistance given by a liquid. The results show that the mean value
of the viscosity of palm sugar syrup ranges between 0.84 — 1.26 (10°centipoise). The mean
values of the viscosity of palm sugar syrup in the additions of coconut water and flesh are
shown in Table 1.

Table 1. Mean values of the Brix degrees, pH, viscosity (10°cPs) of palm sugar syrup in the
treatments of coconut water and flesh addition

. - PR |
Coconut Water (%) Cmm(]cl}: )Flesh “Brix1 pHI (a (:J‘i:‘:::(i:w)

0 0 72, 7a+ 058 7.1b +0,38 0.84+0,18

1 72,8ax 144 7,1b £0,15 1,02+024

10 0 743a+ 104 69b +0,23 1,19+0,75

1 73,8a+ 126 6,7a +045 1,12+037

20 0 75,0b+ 1,00 6,6a +040 1,26 +0.20

- 1 7422+ 161 6,52 +0,29 1,01+039

Means followed by different letters show significant differences (p <0.05). Means of 3 replicates
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The treatment of adding 20 % coconut water without adding coconut flesh with sugar
content of 75.0°Brix reveals highest mean viscosity value of 2.05 (10°°cPs), where as the
lowest mean value is obtained from the treatment without the addition of coconut water and
flesh at 0.84 (103cPs). Pato and Fitriani (2009) suggested that the higher the temperature the
lower the viscosity of a liquid; conversely, the lower the temperature the higher the viscosity
of aliquid.

The measure of the color of palm sugar syrup is conducted with a color reader, in which
the parameters read are the L', a", and b*. The mean value of the lightness level (L") of palm
sugar syrup ranges between 26.7 — 31.2, which means that the color of palm sugar syrup tends
to be dark (cloudy) since it is below the 50 value which is the mid value between dark and
bright (cloudy or clear). The mean value of the redness level (a") of palm sugar syrup ranges
between 20.8 — 25.0. The mean value of the yellowness level (b") of palm sugar syrup ranges
between 17.7 —22.7.

Table 2. Mean values of the color intensity lightness level (L"), redness level(a”), and
yellowness level(b“) of palm sugar syrup
Lightness Level'

. . : ness 1
“(f:l);?l;;:‘) C()(.()l(]:%Flesh (L) Redness Level' (a%) Yellow FE:; Level
0 0 26,7+ 6,16 20,8107 205555
1 29,7+ 1,89 23.8+226 210+354
10 0 294+ 482 250320 20,1 =806
1 31.2+5,65 224+340 227+946
20 0 30,5+ 3.89 235+ 451 220+ 648
1 276+441 21,8+650 17,7+ 800

Means followed by different letters show significant differences (p < 0.05). Means of 3 replicates
Conclusion

The best treatment is obtained from the addition of 20% coconut water without coconut
flesh with 75°Brix, pH 6.6, viscosity 1.26 (lO3CPs),lightness level (L*) 30.5, redness level (a*)
235, yellowness level (b*) 22.0; panel preference level to taste is 4.67, to color 5.27, to aroma
477, and to thickness 5.11. The results of sugar content identification reveal that the levels of
sucrose, glucose, and fructose are 69.84%, 29 45%, and 30.76% respectively. It is concluded
that the addition of fresh coconut water can improve some physicochemical properties of palm
sugar syrup.

References

Abdullah, Weka G.; Rianse, Usman; Iswandi, Raden M.; Taridala, Sitti A A, Widayati, Weka;
Rianse, [lma S; Zulfikar, Baka, La R.; Abdi; Baka, Wa K. and Muhidin, 2014. potency
of natural sweetener: brown sugar, Advances in Environmental Biology .8(21):374-385.

Amin, Nur A. M.; Mustapha, Wan AW _; Maskat, M.Y. and Wai, H.C., 2010. Antioxidative
Activities of Palm Sugar-Like Flavoring, The Open Food Science Journal 4:23-29.

Diniyah, Nurud. 2008. Studi pengolahan sirup gula coklat cair dari nira siwalan (Borassus
flabellifer L.). Tesis. Program Pascasarjana Fakultas Teknologi Hasil Pertanian
Universitas Brawijaya, Malang.

Faridatul Ain, M.R.; Yusof, Y.A.; Chin, NL. and Mohd Dom, Z., 2014. Storage Study of
Arenga pinnata Juice, Agriculture and Agricultural Science Procedia.2:218-223.

Theme :Wisdom of Using Local Resources for Development of Sustainable Animal Production in Developing Countries 1374




Internatiomal Conference on Sustainable Animal Agriculture for Developing Countries (SAADC) 2017

Oral Presentation — Animal Product Technology 512

Ho, C.W.; Wan Aida, W.M.; Maskat, M.Y. and Osman, H., 2007. Changes in volatile
compounds of palm sap (Arenga pinnata) during the heating process for production of
palm sugar, Food Chemistry.102:1156-1162.

Pato, Usman dan Fitriani, Shanti, 2009. Pemanfaatan gula aren dan gula kelapa dalam
pembuatan kecap manis air kelapa, SAGU.8(2):44-50.

Runtunuwu, S.D_; Assa, J.; Rawung, D. dan Kumolontong, W_, 2011. Kandungan kimia daging
dan air buah sepuluh tetua kelapa dalam komposit, Buletin Palma.12(1):57-65.

Tenda, E.T. 1992. Studi mikrobiologi minuman ringan air kelapa karbonat dan non-karbonat.
Tesis. Pascasarjana IPB. Bogor.

Theme :Wisdom of Using Local Resources for Development of Sustainable Animal Production in Developing Countries 1375




Proceeding of SAADC

ORIGINALITY REPORT

18, 164 7«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS

/%

STUDENT PAPERS

PRIMARY SOURCES

.

Submitted to Universitas Brawijaya
Student Paper

s

o

kb.psu.ac.th:8080

Internet Source

2%

e

docobook.com

Internet Source

2%

-~

eprints2.undip.ac.id

Internet Source

2%

o

journals.plos.org

Internet Source

T

Submitted to Middle East College of

Information Technology
Student Paper

T

B B

jurnal.unej.ac.id

Internet Source

T

core.ac.uk

Internet Source

T

www.ifrj.upm.edu.my

Internet Source

1o




Phisut Naknean, Mutita Meenune. "Impact of 1 o
Clarification of Palm Sap and Processing °
Method on the Quality of Palm Sugar Syrup

(Borassus Flabellifer Linn.)", Sugar Tech, 2014

Publication

Tanmay Sarkar, Megha Mukherjee, Sarita Roy, 1 o
Runu Chakraborty. "Palm sap sugar an ’
unconventional source of sugar exploration

for bioactive compounds and its role on

functional food development”, Heliyon, 2023

Publication

coek.info
Internet Source 1%
onlinelibrary.wiley.com <1
Internet Source %

B

Muhammad Tuseef Asghar, Yus Aniza Yusof, <'] o
Mohd. Noriznan Mokhtar, Mohammad ’
Effendy Ya'acob et al. " Coconut ( L.) sap as a

potential source of sugar: Antioxidant and

nutritional properties ", Food Science &

Nutrition, 2019

Publication

ojs.unm.ac.id
Internet Source < 1 %




Exclude quotes Off Exclude matches Off
Exclude bibliography On



