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ABSTRACT  

Traditional technology is used at the craftsman level, using very simple equipment. The use of simple tools affects the 

production capacity and quality which is relatively low.  From previous research that has been carried out through an 

internal grant, the vacuum Evaporator process provides a processing method that is proven to reduce the water content 

of liquid sugar, but because the liquid sap is processed almost 8 hours after the preheating process for 1 hour. Produce 

products that are still fermenting. This research aims to improve the vacuum evaporator unit and test the unit's perfor-

mance to produce quality liquid palm sugar according to liquid sucrose standard NO. 8779.2019. The result is Within 

9 hours 40 minutes at 0.25 ATM, it reaches 21% water content, following the liquid sugar standard set by the draft 

Indonesian liquid sugar standard. 
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1. INTRODUCTION  
Previous research carried out through an internal 

grant of the vacuum Evaporator process provides a pro-

cessing method proven to reduce the water content of liq-

uid sugar, but because the liquid palm is processed al-

most 8 hours after the preheating process for 1 hour. Pro-

duce products that are still fermenting [1]. 

So, it is necessary to carry out the process of reduc-

ing the water content with a process below the tempera-

ture of 100 C with pressure below 1 ATM, immediately 

after the liquid is taken from the tree. This study aims to 

see the effect of vacuum pressure on the resulting prod-

uct. 

If the water reduction process is carried out at a high 

temperature above 140 oC, then the Maillard process [2] 

will occur excessively and cause a bitter taste in palm 

sugar. Phisut-Naknean's research showed that liquid 

palm sugar processed with a vacuum stored at a temper-

ature of 4 C and 30 C for 12 months showed a decrease 

in the quality of palm sugar processed with a pan com-

pared to liquid palm sugar processed with a vacuum [3]. 

As a quality measure, the effect of vacuum pressure 

on the processing time in making liquid palm sugar will 

be seen by removing 75% of the water content. 

Gap Research, Research so far has focused on pro-

cess technology for large-scale companies, research to 

showcase technology that can be accessed by home in-

dustries is still rare and difficult to reach for home indus-

tries. This research aims to produce prototypes that can 

be used by the home industry. 

Previous study, has made a prototype using a static vac-

uum device, but this tool failed because water vapor 

filled the vacuum unit [4], therefore in this study it will 

be tried using a vacuum venturi.2. 

 

2.  METHODS  
This research will be conducted in 3 (three) stages, 

namely: 

a. Measurement of the initial performance of the proto-

type vacuum evaporator unit, this stage aims to get 

the tool reference setting, the nature of the resulting 

product, process pressure (ATM), temperature (Cel-

sius), and process time (hour-minutes). 
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b. The second test aims to get a good setting and im-

prove experimental procedures, measured the same, 

namely the product produced, temperature (Celsius), 

process pressure (ATM), and processing time (time-

hour). From the results of this experiment, it was 

found that the recommendations for improving the 

vacuum evaporation device and experimental settings 

were obtained. 

c. The third test simulates the direct production process 

using the recommended experimental setting from 

the second experiment. Here, the results of liquid 

palm sugar are compared between the first, second 

experimental products and products cooked in a pan. 

 

 
Figure 1. Vacuum evaporator unit 

 

The data from this third test will be used to deter-

mine the performance and specifications of the vacuum 

evaporator unit being built and operating, and operating 

procedures will be developed. 

 

3. RESULTS AND DISCUSSION 

 

In the first test, the data that can be collected are: 

The weight of the sap water is 23.4 kg, at a pressure of 

0.32 ATM it boils at a temperature of 77 C. It is heated 

for up to 24 hours, causing the sap water to turn into car-

amel. 

In the second test, it was set that the evaporation 

process was carried out for 9 hours, with a pressure of 

0.32 ATM, and the temperature was raised to 80 C. The 

results obtained only reduced the water content by 26%, 

concluding that the vacuum had to be re-paired. This ex-

periment shows that increasing the temperature does not 

give significantly better results, so that the vacuum pres-

sure will then be changed. 

Changing the vacuum setting requires some im-

provements to the vacuum evaporator unit to reduce the 

potential for vacuum leaks. After repairing and adding a 

vacuum shield to the cable connections, bolts, and hose 

installation, a trial was carried out, and the vacuum pres-

sure was found to reach 0.2 ATM. 

 

 

Then the third test was carried out. In this test, a test 

was carried out using a venturi with a di-ameter of 0.5 

inches, but it turned out that the pump could not produce 

a discharge under the venturi to get vacuum pressure. So 

it was decided to use a 0.25-inch diameter venturi. Some 

leaks were fixed for a better vacuum. 

After the vacuum was repaired, this test also meas-

ured the use of LPG gas during the boiling of sap water. 

The vacuum pressure used in the third test is 0.24 ATM. 

 

Table 2. Third test data 

Time Height % Temperature 

13.15 18.5 100 69 

15.00 16.5 89 73 

16.07 14.5 78 70 

16.57 13.5 73 69 

17.59 12.6 68 70 

19.20 10.2 55 70 

20.47 8.5 46 72 

22.55 3.8 21 72 

 

Within 9 hours 40 minutes, it reaches 21% water con-

tent, following the liquid sugar standard set by the draft 

Indonesian liquid sugar standard [5]. In energy use for 

Table 1. Second test result 

Time height % 
Weight 

(kg) 
Colour 

Brix 
meter 

10.00 13.5  20.5 
Yellow 
pale 

20 

12.00 13 4 20.3 Yellow 20 

14.00 12.5 7 19.5 Yellow 25 

19.00 10 26 16.5 Yellow 28 
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production to reduce to 21% water content it consumes 

LPG about (7.1 kg – 5.9 kg = 1.3 kg).  

 

 
Figure 2. Water content of liquid palm sugar 

 

Setting experiment for palm sugar syrup is similar to 

the setting for processing coconut sap to become sugar 

syrup [6], and this setup give a better result, its shown 

that this prototype that has been develop is have a good 

performance to produce sugar syrup. 

A long heating time will cause an increase in the con-

tent of 5-hydroxymethyl furfural (HMF) which is car-

cinogenic [7], In research, the heating time has been suc-

cessfully reduced from 24 hours to 9 hours 20 minutes. 

Improvements still need to be made so that the heating 

time can be shorter, because in addition to avoiding the 

increase in HMF content, it is also more economical. 

Design improvements can also be made by adding tem-

perature control [8] so that the process temperature can 

be maintained according to what is needed. 

 

 
Figure 3. Physical comparison of sugar from vacuum 

evaporation (left) liquid sugar produced manually (right). 

 

 

4. CONCLUSION  
Tests have been carried out on a prototype vacuum 

evaporator and produce quality liquid palm sugar prod-

ucts in accordance with Indonesian liquid sugar stand-

ards. At a vacuum pressure of 240 m-Bar and a boiling 

temperature of 70oC for 9 hours 20 minutes, this is sim-

ilar to the setting for processing coconut sap to become 

sugar syrup [6]. The colour of the sugar syrup produced 

also shows that the production process produces less 

HMF compared to products using the long heating 

method at high temperatures. 
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