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ABSTRACTS 

The demand on traditional herb medicine @mu in Indonesia) shows a 
tremendous increase. Until then recent years, the jamu drying is accomplished by 
corrventional merho&, which cause quality deterioration due to /he high temperature 
applicaiion. This experiment is aimed to study rhe freeze drying churacieristics of the 
herb medicine, and to asses the qualiq ofthe fieeze driedpruducts. 

The experimental results show that higher chamber pressure or faster 
freezing rate tends to shorten the primary drying time but lengthen the secondary 
drying time. The quality of the freeze-dried producf was slightly lower than !he 
qua& of the raw material, but there was a tendency of higher solure content in 
water, which is accounted for /he hydro-drjhsion ndure of h e  solufe, 

INTRODUCTION 

lndonesia is bountiful with biodiversity, including those usable for medicinal 
herb. About 300 variety of the medicinal herb, out of more than 1000 known 
varieties, are commonly used as traditional medicine (Faroug, 1985). Among them, 
ginger (Zingiber oficionnle), and Javanese piper (Piper retrofrucium, Vahl) are the 
most commonly used for the traditional herb medicine Cjamu) in Indonesia, kside 
for flavourish. Ginger also shows a tremendous increasing demand for export 

commodity, either in form of volatile oil or powder. 
Drying is very important for preserving the product and it  is  commonly 

performed with a high temperature drying (40-60 "C). The temperature sensitive of 
the active material in the product could not be preserved with the drying method, and 
thereby should be performed with freeze drying method. However, freeze drying is 
commonly known as a high cost drying method, due to its high energy consumption. 
In order to decrease the energy consumption, i t  is necessary to study the optimal 
drying condition while maintaining the high quality of the product. 

Initial concentration of the product to be freeze-dried is an important factor in 
affecting the drying characteristic. Sagara (1984) showed that thermal conductivity 
of freeze dried coffee is higher if the initial concentration i s  high. However, material 



with higher concentration will have smaller porosity, which means lower 
permeability. The objective of this experiment is to study the characteristics and 
quality of freeze-dried the traditional herb medicine. 

EXPERIMENTAL METHOD 

The experiment was conducted using a laboratory scale freeze dryer equipped 
with a computerized data acquisition system. The sample holder was made of 
acrylic, cylindrically shaped, with diameter 9.5 crn and depth 1.5 cm (Figure I ) .  The 
sample holder was isolated around and at the bottom to assure the heat and mass 
transfer occurred in one direction, while the heat radiating plate was paced 13.5 cm 
above the sample surface. Thermocouple probes for measuring the temperature 
distribution within the product was arranged vertically at the center of the cylinder. 
During one cycle of the experiment, pressure inside the chamber and surface 
temperature of the product were controlled. Freezing before each cycle was 
accomplished by contact plate freezing method, and treated to obtain the low, 
medium and high freezing rate. 

Selection of the product to be freeze dried was made according to the material 
most frequently used as ingredient for the most popular jamu. The material were 
small white ginger (Zingiber oficinale) and Javanese piper (Piper retrofic~ctum, 
Vahl). Before freeze dried, the each material was milled to make a pasta. The pasta 
form product is mostly preferred since the jamu i s  usually prepared in form of 
powder, and to eliminate the influence of shape configuration. 

Freeze drying rate was evaluated using the thermai arrest time (TAR) 
concept, while the moisture content was measured using the Karl Fischer method. 
The quality of the freeze dried product was evaluated in laboratory to identify the 
remaining component and compared to either the Materia Medica Indonesia (MMI) 
standard or oven drying at normal temperature. 

Heating plate 

Thermocouple 
to recorder 

A 
i Tbl 

Dried layer 

Sublimation front 

Freeze layer 

Isolator 

Figure I . Sample holder and temperature measurement. 



RESULTS AND DISCUSSIONS 

Freeze Drying Characteristic 
Figure 2 shows the measured temperature distribution during freezing and 

sublimation drying of Japanese piper. Freezing was fulfilled with a contact plate 
freezer with plate temperature about 4 2  OC to obtain the final temperature of the 
product about -32 'C. The figure shown was a sample for the medium freezing rate 

(2.7 cm/h) calculated with the TAR concept. 
It was intended to fulfill the sublimation drying process right after the 

freezing, but it needed sometime to obtain necessary coldtrap temperature. The time 
lag made the product temperature increasing many degrees before decreasing again 
due to the air evacuation from the chamber. The re-freezing process proceeded until 

the product temperature reached the saturation temperature associated with the 
chamber pressure. It is important to assess the impact of the thawing and re-freezing 
process to the quality of the product, which is beyond the objectives of this 
experiment. This characteristics leads to,the possibility of combining the freezing 
with the sublimation drying process in a chamber, utilizing a so called vacuum 
freezing process. 
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Figure 2. Temperature profile within the Javanese piper pasta during freezing 
and sublimation process (surface temperature 23.4 O C ,  chamber pressure 74.6 Pa, 

fieezing rate 2.7 crnt's) 

Commonly, the drying stage is separated into two drying periods, namely 
primary drying period and secondary drying period, by the time when temperature of 
the farthest point from the surface started to increase. Sublimation occurred mostly 
during the primary. drying period, while the secondary period is used mostly for 
evacuation of water vapor from the pores of the dried layer. The theory can k used 
to explain the increase in drying rate during the secondary drying period depicted in 
Figure 3. The drying rate was obtained by differentiating the curve fitting of the 
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