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ABSTRACT

CHEMICAL PROPERTIES OF COARSE PALM SAP SUGAR AS
NATURAL ALTERNATIVE SWEETENER

In recent decades, the global rise in obesity and diabetes has become a major public
health concern. While various factors contribute to this disease is the role of dietary
choices, particularly consumption of sucrose or cane sugar has become under
investigation. This study investigates the chemical properties of coarse palm sap
sugar focusing on its potential as a natural alternative sweetener. Analytical
techniques such as the Benedict test, muffle furnace, UV-Vis spectrometry, FTIR
Spectroscopy, Seliwanoff test, and Rebelein method are employed to
comprehensively examine the sugar’s reducing sugar content, ash content, moisture
content, functional groups, and sucrose content. These findings provide an
understanding of the suitability of coarse palm sap sugar as a sustainable and
healthy alternative sweetener which offers valuable information for industries
seeking natural alternatives to conventional sweeteners. This coconut palm sap
sugar contains hydroxyl and ketone groups which is very important as it will impact
the sweetness and the properties of the sugar. The sugar content that is present in
coconut palm sap sugar after being analyzed with UV-Vis is sucrose. The chemical
characteristics such as reducing sugar, ash content, and moisture content was
analyzed. From the analysis, coconut palm sap sugar has higher total reducing sugar
which is 20.5%, high ash content which is 0.34%, and moisture content which is
1.09% compared to sucrose. This study highlights the potential uses of palm sap
sugar in the food and beverage sector and contributes to developing information
about its chemical properties.



TABLE OF CONTENTS

AB ST RACT <ttt b e bt he e bbb e b e nb e bbb b e b ii
ABSTRAK L.ttt b e bttt b e bt a b iii
ACKNOWLEDGEMENTS ...ttt s iv
TABLE OF CONTENTS ...ttt et et \
LIST OF TABLES ... be b vii
LIST OF FIGURES ..ottt viii
LIST OF SYMBOLS ...ttt st sttt niee s iX
LIST OF ABBREVIATIONS ...ttt X
CHAPTER L.t b et e e e et sbe e sae e sae e 1
1.1 Background Of StUAY .......cccooueriiiiiiinecec e 1
1.2 Problem Statement ..........cccovieiiieiiere e 3
1.3 Significance of StUAY .......ccoveiiiiieiiee e 4
1.4 ODJeCtiVE OF STUAY ...c.oeviiiiieieee e 5
CHAPTER 2. bbbttt e sbe e sae e sne e 6
2.1 SUCKOSE ...ttt ettt ettt b et b et e et et e e nae e nbeenneas 6
2.2 SYNEhELIC SWEETENEIS ..ot 7
2.3 Disease caused by consumption of SUQar..........ccccevevveveiieve s s 7
2.4 Coconut palm (COCOS NUCITEIA) .....ccovververiiiiiiiiiieieeeee s 10
2.5 PalM SAP SUGAN .....eiiiieiiitisiesiceieeie et 12
2.6 CompoSItioN OF SAP......ccieiiei e 14
2.7  Factors that influencing quality of Sap ........ccocooiviiiiiiiie 15
2.8 Chemical Properties Characterization ............ccccoovvveieienenc e 16
2.8.1  REAUCING SUQAI......cctiiiiiieiiieiie e st sieete s et ste e ere e 16
2.8.2  Benedict test to identify reducing SUQar..........cccoovrenereneresennenn 16
2.8.3  Phenolic COMPOUNG.........ccoviiiiiiiie i 17
2.8.4  Characterization of phenolic group by using Fourier Transform
Infrared (FTIR) SPECLIOSCOPY ...cvviviivieiieiieieiie sttt 18
2.8.5  MOISTUIE CONTENT....c.eeeiiiiieiiieieeee e e 19
2.8.6  ASN CONENT ..o e 20
CHAPTER 3.ttt bbbt sbe e sn e et ene e 21
3.1 RaAW MALEIIAIS ... 21
KB O 1< ] o7 1 SRS 21
3.3 INSEIUMENT ...ttt ne e 22
3.4 SamPIe Preparation.........ccooeeiiie e e 22



23

3.5 Characterization of the coconut palm sap sugar...........cc.ccecervrennene 24
3.5.1 Functional Group Analysis by Using Fourier Transform Infrared
(FTIR) SPECIIOSCOPY ..evveveeiveeniieiiesieeiesieesteestesseesbeestesseesneessesneesseesaeeneesseeneas 24

3.6 Methods for Sugar Content Analysis...........ccccoveveivienieene e, 24
3.6.1 Sugar Content Analysis by Using Ultraviolet-Visible (UV-vis)
SPECIIOSCOPY ...ttt 24

3.7 Identification of ketone group by Seliwanoff test..........c.cccccovvvevnnnnene. 25

3.8 Chemical properties characterization ............c.ccoovveinieienenene e 25
3.8.1 lIdentification of Reducing Sugar in Coconut Palm Sap Sugar by
USING BENEICE TEST....c.viiieciicc e 25
3.8.2  Estimation of total reducing sugar by Rebelein Method................. 26
3.8.3  MOISIUIE CONEENE....cvviiiiiiiiiieiiie et 27
384 ASN CONENT ... 28

L0 o I S I PRSPPI 29

4.1  Analysis of coconut palm sap sugar by using Fourier Transform Infrared

(FTIR) SPECIIOSCOPY .....veviiieuiesieiesiesteste st sttt sttt n bbb 29

4.2 Sugar content analysis of coconut palm sap sugar...........ccceeevverneennene. 32

4.3 SEHWANOTT LEST......eeiiieeeecee e 34

4.4 Reducing sugar identifiCation...........ccoceveveniiineiiniece e 36

4.5  Estimation of total reducing SUQAr..........ccccecveieiieve e 38

I |V, 013 (U] £ o] ] o SR 40

O N o0 ] =10 | SR 41

L8 o 1A e I Y T PSSR 43
T8 A 0 0] U1 [ o ST 43
5.2 ReCOMMENAALION ......ccuviiiieiie ittt 44

CITED REFERENCES ...ttt ee sttt snte e e e snan et e e nnnne e 45

APPENDICS . ...ttt et e et e et e e be et e e e ra e e naae s 49

CURRICULUM VITAE ...ttt ettt ettt e site e st e s stae e tae e snnee e 50

Vi





