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SIWALAN SUGAR PROCESSING WITa TEA EXTRACT ADDITION TO REDUCE 
GLYCEMIC INDEX VALUE 

Endang Retno Wedowatil, Diana Puspitasari2, Fungki Sri Rejeki3, Akmarawita Kadir4 
WAUniversity of Wijaya Kusuma Surabaya, Indonesia 

wedowali@uwks.ac.id 

Abetract : Application of siwalan sugar as a swe&eners in -'y reqaires testiug in terms of health. It is 
necessary for the testing of siwalan sugar Glycemic Index value. Glycemic Index (GI) value of siwalan sugar is 
lower tban cane sugar but higher than diet sugar. However, GI value of siwalan sugar is still relatively high. One of 
the process engineering that can be done to reduce GI value is the addition of tea extract. Therefore, it is necessary to 
process engineering of siwalan sugar processing with the addition of tea extract to reduce GI value of siwalan sugar. 
This study aims to: (I) determine the process engkerhg to reduce GI value of siwalan sugar through the process of 
adding tea extract, and (2) determine tannins content and GI value of siwalan =gar process engineered Study design 
is Randomized Block Design with two factors, namely First Factor is tea type, witb 2 levels are Green Tea and 
Black Tea, as well as the Seeand Factor is concentration of tea extract with three levels are 1%, 2%, and 3%. For 
comparison used siwalan sugar without tea extract addition. Based on the study revealed that the tannin content of 
siwalan sugar given green tea extract higher when compared with black tea extract. The tannin content is expected to 
affect the GI value of siwalan sugar. Glycemic Index m#lsurement used glucose as a standard with GI value is 100. 
The measurement result showed that the higher tannin content affect GI value tends to lower. 

Keywords: Siwalan Sugar, Tea Extract, Tannin, Glycemic Index 

Siwalan sap have potential as a source of sweetener other than cane, because it has a relatively high sugar content of 
around 10-15% (Lutony, 1993), which can be either liquid sngar (Wedmti, Rejeki, & Puspitasari, 2012), solid sugar 
((Rejeki, Wedowti, & Puspitasari 2010), and crystal sugar (Wedowati & Pospitasari, 2008; Wedowati & 
Rahaynningsih, 2006). The use of siwalan snga~ as a sweetener in society requim a test in term of health. It is 
necessary fbr testing on glycemic index of siwalan sugar. 

Glycemic Index (GI) is one of the pmmetem in the food sector which is closely related to the metabolism of 
carbohydmks. Glycemk index of food is a food index according to their effect on blood glucose l e d  Ddermmm 

- - 
g of 

food glycentic index using the glycemic index of p m  glucose as the c o m p k m ,  wbkh glycemk index of pure glucose 
is 100 (Rimbawan & Siagian, 2004). 

Glycemic idex value of siwalan sugar are genedly still lower than sugar cane but above diet sugar glycemic index 
Among three types of siwalan sugar7 solid siwalan sugar has a lowest glycemic hiex value. However, the the iypes of 
siwdan sugar glycemic index value is still relatively high (Wedowati, Puspitasari, & Kadir, 2014). It is based on the 
classi6cation of GI values, fhds with low GI (GI<55), moderate GI (GI: 55-70), and high GI (GD70). It is necessary 
for efforts to redm the siwalan sugar glycemk ioderr value in order to become a sweetener which bas low GI. One of 
the engineering process that can be done to rednce GI value is by adding tea extracts. Therefore, it is necamy to 
process engineering processing of siwalan sugar with the addition of tea extract to reduce the GI value. 

This research aims to: (1) Detemsine the engheehg process to reduce siwalan sugar glycemic index value through a 
the tannin content of siwalan sugar process enginead, and (3) Determin v of tea extracts, (2) Detenmne e 

the glyamic index value of siwahn sugar process e n g k e a d  

2. Literature Review 

Theoretical Review 

Siwalan plant (BorassusflabeUijier Lirm) is a palmae species plant in Z n d o k  were not bandled addressed optimally. 
Utilization of siwalan plant is still very limited, views of parts of the plant used, the type of product prodnced, and the 
technology applied Various studies indicate that there is still quite a lot of possiilities to develop the parts of the plant 
palm as .industrial raw rmterials both for domstk needs and for export Siwalan sap p&entkl as a source of sweetener 
other than cane7 became it has a relatively high sugar content is about 10- 15% /a, 1993). The use of siwalan sugar 
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as a sweetener in society requires a test in tenns of health. It is necessary for testing on the siwalan sugar glycemic 
index. 

Glycemic index is h t  developed in 1981 by Dr. David Jenkins (Professor of Nukition at Toronto University, Canada) 
to helpd~thebestfoodfordiabet ics .  This conceptaswmestbatall cadmhydrates food with fhe same quantity 
will yield the same intluence on blood glucuse levels (Rimbawm & Siagian, 2004). 

Based on gl-c index response, foods are classi6ed into three groups, namely finds with low GI (GI < 59,  
moaerate GI (GI: 55-70), and high GI (GI >70). The foods that have high GI when cmmned will increased blood 
glucose levels quickly and higb. Conversely, people who co~lfllme low GI food then an increase in blood glucose levels 
has been slow and glncose eontent peak is low. 

Food with a low GI are digested d changed -y and slowly, so that blood glmme levels peak will also be low, 
so fluchmtions in sugar levels will also be low. It is very important for diabetes to control blood glumse levels. 
Conversely, atblatfiletes who want to co- require a high GI fbod that fbod consnmd immediately c o m d  into 
energy (Anonymous, 2014). 

Mhnation about IG various types of siwalan sugar can help people with the disease Diabetes MeIlitus (DM) in 
choosing a sweetener tbat does not iocrease blood glucose levels dramatically, so that blood glucose levels can be 
controlled at a sak leveL Food with a low GI helping people to oontrol hunger, appe$ite and blood glucose levels, then 
food with low GI can help reduce excess weight. 

Onetreatmenttorednce&GIvalueiswith&~onofteaextract.Leavesoftcaplant~flav~idswhichis 
polypbeno1 compounds. The type of tea consists of black tea (per&& hnented tea), green tea (nnfkmented tea) and 
oolong (semi-fermented tea). But in general there are two types of tea based on tbe presence or absence of fermentation 
in the processing process, namely black tea and green tea (Wijaya, Wardani, Me* Hermawan, & Begum, 2012). 

The main compougds c o n h i d  in tea are catechism, which is a derivative of con&med tsmnins, also known as 
polypheno1 compounds. Polypheno1 compounds is oftem r e f i  to as tannin, Antigenic snbstances can reduce the 
proteinand~~ilitysothattheglyCemic~~~~eisdecreasesl~are,inthisstndywiIlbeusedtealeaf 
~ t o ~ f h e G I v a l u e o f s i w a l a n s ~ g a r ~  

Several studies have linked GI has been done, including the Glycemic Index of rice with high and low amylose 
(Widowati, Santosa, & Bud&anto, 2007), where the d t s  can be used as a reference for deteammng 

. . 
the appqxiate 

rice varieties for diabetics and obese. Glycemic Index value of some types of sweet corn pmwshg has also been 
reviewed by M a ,  Rimbawan & Dewi (201 l), the research concluded tbat the roasted sweet corn has a medium GI 
value, while the boiled sweet arm that has a low CiI value. Rakbmawati, Rimbawan & Amalia (201 I), bas cmhcted a 
study on the GI value of variety of pmxssed breadfM and concluded that of the various refined bmdfmit (flied, 
steamed, boiled) have high GI whe. Arig Budiyanto, & Hoerudin (2013) has amhcted research on the factors that 
influence the glycemic index of food products. Research d t s  states that hctm that affect the GI value include the 
 contento of food, amykmeandamyiolxctincontent, firtandproteincontent,dige&ibilayofstarch, andtheway of 
-g. 

The addition of tea extracts on lbe processing of siwalan sngar can reduce the glycemic index value of siwalan 

sugar- 
The higher the concentration of tea extract were added can pmdmx siwaliul sugar with GI value that is lower. 

3. Research Method 

T h i s r e s e a r c h w a s c o n d n c t e d m l t r e ~ o f ~ y s i s ~ ~ , D e p a r b n e n t o f A g r i c u l t m e ~  
Tech~ology, Faculty of Engineeriog UWKS and Laboratory of Hewm &bu, Faculty of Medical, UWKS. I h d t d m e  
ofsiwalansugerproductscarriedmthepalm sugaradsamintheSmrmr Gayamvillage, LammgauDistrict. 

Stages of research Engineering Proas  to Reduce G l y d c  Index Value of Siwalan Sugar Through the Adding Tea 
Extracts Process are as follows: (1) lhgkaing promsing of siwalan sugar with the addition of tea exfmct, (2) 



htemational Seminar of Resource, Environment, And Marine 
In The Global Challenge 2015 
Univers1.y of Wijaya Kusuma Sumbaya, 29-30 September 2015 

Determination of tannin content of siwalan sugar pwss  e n g i n d  and (3) Measurement glycemic index of siwalan 
sugar process engineered in experimental animals (mice). 

Engineering processing of siwalan sugar with the addition of tea c3macts using a dd block design with two (2) 
factas , namely: Factor 1 uype of Tea), with 2 levels are Green Tea (Tl) and Black Tea (T2) , while Factor 2 
( C o n m i o n  of Tea E m ) ,  with 3 levels are 1% (Kl), 2% (XU), and 3% (K3). Thus there are six combinations of 
treatme&, where each treatment IWS repeated 3 times, so .there are 18 stkmpts For wmP;nison is used siwalan sugar 
without the addition tea extract. 

Data processing was perfonnecl by descriptive analysis and awiysis of variance, if there is a difference followed 
Duncan rest with 95% contidence level. 

T.nnin Content 

Based on the results of the chemical tests for parameters tannin content in the product of siwalan sugar process 
engineered, average results of tannin amtent obtained &I each treatmeat is Shawn in Figure I. 

Treatment 

Figure 1. TarminContentofSiwalanSugarinEachTreatmeat 

Based on Figure 1 can be seen that the higher the c u m ~ a t i o n  ofthe tea adract is added to the processing of s i d a n  
sugar, the tannin amtent of sugar pducts also be higher as welL Tauain content of siwalan sugar with the addition of 
green tea extract teads to be higher when compared d Mack tea The highest content of tannins h d  in siwaian 
sugar products with TlK3 treatment, i.e. at 1.13% 

Based on the results of adysis of variance is lmown that there is interdm between the h r  &treatment of siwalan 
sugar tannin umtent, it's based on the value of F = 17.898 > F table = 3,885 with sig = 0.00 < a = 0:05. Therefore, 
contimed with Duncan test and the d t s  are as ahom in Table 1. The tanuin eontent of siwalan sugar with the 
additionofgreenteaextracthigberwhen compareddblrtekteaat acon~onof2%and3%(tnnnincontent 
T1K2 > T2K2 ; and T1K3 > T2K3 ). However, dK addition oftea extract at a c w d o n  of I%, sisiwalan sugar tannin 
content not d i h t  siaficantiy. This shows tbat the addition of green tea extract d d  produce siwalan sugar 
products with higher taunin conteat when conpared to black tea 

Table 1. Average Content of Tannin (%) 
Trcahmlt ! Tannin Content I ~ o t a t i a  I 
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Glycemic Index Vnlat 

Calculation of the giycemic index (GI) value is based on an increase in blood glwme of experimental animals for 
observ&oa Obserdon of Mood glucose cantent is done in mhtes 0,15,30,45,60,90, and 120 after the product 
samples given at e x p i n e d  animals. The observation of ssl increase in blood glucase for each treatnmt of sugar is 
shown in Figure 2. 

30 45 60 

Minute Observation 

F i e  2. Blood Glucose Increased of Experimental Animal 

Based on the observations of an inaease in the blood glucose content in minutes 0,15,30,45,60,90, and 120 made 
guadrabc regression curve- Quadratic regression equation is then made integral to explore the extent of the area under 
thecurve.ToddatethedneoftheQ,theexteartofarearnderthectaveofeachtreatmentofsugar camparedwith 
the extent of the area ~lnder the cutve fix glucose as a standard Glycemic Index d u e  of glucose is 100. The cmve 
equations fbr each treatment of sugar is shown in Table 2. The cunres for each treatment of sugar shown in Figure 3. 

Table 2. Siwalan Sugar Curve Equations for Each Treatment 
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#la- 

Figure 3. Blood Glnccwe I d  Cunre in Each Treatment 
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Figure 3. Blood Glucose Increased Curve in Each Treatment (Chtbued) 

Calculation resalts of area under the cmve and m m i c  index values fbr each treatment of sugar can be seen in Table 

8 1 Glucose I 286173 1 
index (GI) value, then the GI value of siwalan sugar process engineered is included in the low GI group (IG < 55). 
Between of th &as tmi tmds  available, treatment prodnce siwalan sugar with the lowest IG is T2K3 tmlment 
with IG value is 9.68. The use of black tea extract is able to lower the siwalan sugar GI value than green tea extract. 
And the higher the comentmtion of tea extract were added, &en the resulting siwalan sugar has a GI value tbat the 
lower too. Therefore it can be concluded that the use of tea extrads on the processing of siwaian s u m  can decrease the 
GI value of siwal8n sugar products. 

Table 3. Curves Area and Glycemic Index Value in Each Treatment 

Based on the resalts of this study concluded that: 

No. 
1 

The tannin content of siwalan sugar with the addition of green tea extract tends to be higher when compared 
with black tea 
There was an hbmction benveen treatment factars fix siwalau sugar tamin content 

The siwalan sugar glycemic index (GI) value with the addition of black tea extract is lower when compared 
with green tea 
The lowest siwalan sugar GI value obtained at T2K3 treatment with GI value is 9.68- 

sUgg4?stioas 

Treatment 

Control 

CluveArea 

2098438 

GI Value 

75,47 



International Semfnar of Resource, hvlmnmeat, And Marlne 
In The Global Cbanenge 2015 
Univem'iy of Wijaya Kusuma Sumbaya, 29-30 September 201 5 

FmttKP research is needed to determine the GI valne wilh bmm respondent, so that siwalan sugar can be used as a 
natlnal sweetener and healthy. 
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