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Abstract: Turmeric is the most ancient medicinal species found in the world. It is grown in most of the Asian countries. The 
quality of turmeric powder depends upon the initial quality of rhizomes and processing of turmeric rhizomes which effects 

curcumin content, organoleptic characteristics, size and general appearance of the dried turmeric rhizomes. Processing of 
turmeric rhizome is done 2 or 3 days after harvesting.  Maintaining the curcumin content in turmeric is important during 
processing and it depends upon the methods used for processing the turmeric. Curing is a process of cooking the raw 
rhizomes in hot water to obtain attractive colour, characteristic aroma, destroy the viability of the fresh rhizomes and remove 
the raw odour, reduces the time of drying, ensures an even distribution of colour in the rhizomes and gives a better quality 
product. Conventionally rhizomes are boiled in water which results in less retention of curcumin content and essential oil.  
Also  there  is  no  engineering  and  thermal background in designing of  conventional turmeric boiling system due to this 
system was very bulky and there is large amount of heat losses. Processing time of turmeric rhizome is also very large in 

conventional system. Hence modification is done and improved system has been developed for processing of turmeric.  
Improved systems are smaller in size and time required for the processing is also less. When turmeric is processed with 
improved systems higher turmeric curcumin is retained as compare to conventional system. Various methods are used to 
cure the turmeric effects its quality. Processing of turmeric rhizome involves curing, drying, polishing, grinding and 
packaging. For drying of turmeric rhizome, solar dryer was evaluated which reduces the drying time for turmeric. It is 
reported that solar drying is the most efficient method for the processing of turmeric rhizome. 
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INTRODUCTION 

 

urmeric is an important commercial spice crop 

grown in India and most of the Asian countries. 

Turmeric has several applications in our daily life. It 

is used in various sectors like cosmetics, cooking, 

food processing, medical etc. A fresh raw turmeric 

rhizome is dug out from the field.  Before  selling  

the  turmeric  to  market,  it  is processed which 

involves boiling of rhizome,  drying  of  rhizome,  

polishing  and grinding and packaging of rhizome. 

Boiling (curing) of turmeric rhizome:- 
Traditionally rhizome is boiled in water, but now-a-

days it is boiled using steam. The retention of 

curcumin in case of steam boiling is more than the 

boiling in water. Boiling of the rhizome is 

responsible for uniform distribution of the color, also 

it removes the odour. Steam cooking of rhizome is 

carried out till the froth is coming out. Boiling time 

affect the main curcumin content of rhizome, it is 

decreases with increase in boiling time. To handle 

the large quantities of turmeric rhizome several 

improvements is made in heating furnace and 
cooking vessels.  One more advantage of boiling is 

that microbiological activity is significantly reduced 

after boiling. 

Drying: - After boiling the rhizome is spread in 5-7 

cm thick layer over the floor for sun drying.  To 

avoid the contamination from foreign particle it is 

dried on clean and dry surface. For uniform drying of 

rhizome, it is turned after some interval of time. 

Almost 10 to 15 days are required for the proper 

drying of turmeric rhizome. Drying is carried out 

either in open sun drying or in mechanical dryer. It is 

found that drying time is less in mechanical dryer as 

compare to open sun drying. 

Polishing:- The  rhizome  with  rough  surface  and  

with  poor  surface colour  is  polished  to  obtain  the  

better  surface  finish. Polishing can be done either 

mechanically or manually. In case of mechanical 

polishing the mechanical drum is used, whereas in 

case of manual polishing rhizome is placed in bags 

and rubbed with the help of stones. 

Grinding and packaging: - Before grinding the 
turmeric rhizome, it is needed to be cleaned.  After 

cleaning the rhizome is grinded to a fine powder. 

Packaging can be done manually or by using 

automatic machine.  Packing of turmeric is done in 

different size depending on the customer 

requirement. 

 

LITERATURE REVIEW  

 

Indu Rani Chandrasekaran et al. (2018) studied the 

effect of processing on bioactive constituent of 

turmeric rhizome.  The  improved  processing  
technique  for boiling and drying were compared 

with conventional  operation  and  its  impact  on 

retention  of  biochemical  constituent  like  essential  

oil, oleoresin and curcumin was studied. Two 

varieties of turmeric PTS 10 and CO 2  were  studied  

over    four  different  boiling method viz. Cow dung 

slurry boiling, water boiling, pressure boiling and 

steaming. After drying and polishing the rhizome 

were stored by packaging in different material bag. 

Pressure boiling was found to be the most efficient 
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method for maximum quality retention of turmeric. 

The maximum retention of curcumin 5.21 %, 

oleoresin 14 %, essential oil 5.83 % was observed in 

pressure boiling  which is  followed  by  drying  the  

rhizome  in  solar  dryer  for  35 hrs. Study concluded 

that turmeric variety PTS 10 was found to be best 
quality dry turmeric rhizome.  

Mariana Correa et al. (2018) studied the 

effectiveness of Gamma radiation on turmeric 

processing. Radiation 60Co was used at adoses of 0, 5, 

10, 15 and 20 KGy on turmeric rhizomes. Sufficient 

loss of phenolic compounds was observed in sample 

with 15 KGy and 20 KGy irradiated. Antioxidant 

activity index was observed significantly lower  for  

doses  of  5  KGy  and  10  KGy  irradiated.  It  was 

concluded  that  the  gamma  radiation  from  

synthetic radioactive  isotope  of  cobalt  (60Co)  is  

viable  for processing of turmeric. For safety purpose 
of antioxidant activity  doses  up  to  10  KGy  should 

be  applied,  as  there  is  higher losses  found  in  

doses  of  15  KGy  and  20  KGy  irradiated sample. 

Baby Z Hmar et al. (2017) observed that  cooking  of 

rhizome  based  on  microwave  requires  4  min  for  

cooking which is very less time as compare to 

conventional cooking. Retention of curcumin  is  

high  in microwave  cooking. Hence, microwave 

technology can be used as an alternative method for 

curing of rhizome to produce turmeric powder with 

minimum loss of quality, lower process time and 
energy. 

Sameer  D.  Shaikh  et  al.  (2017) developed  

turmeric solar  dryer in  which  heated  air  is  forced  

over  the  turmeric rhizome.  It was reported that 

about 48 sunshine hour was required for proper 

drying of water boiled  rhizome in solar dryer which 

was very less than the sun drying.  

Jayashree Ettannil et al. (2016) found that the 

curcumin content of turmeric decreases with increase 

in curing time. The  retention  of  curcumin  in  water  

boiling  and  in  steam cooked rhizome is about 

5.91% and 6 % respectively. They found several  
advantages  of  steam  curing  over  water boiling  in  

terms  of  fuel  required  and  quality  of  cured 

rhizome. 

M. Padma et al. (2016) studyied to find effect of 

drying of turmeric in polyhouse and sun drying with 

different floor condition like LDPE sheet, cement 

concrete, sand floors, tarapaulin. It was found that 

drying time varies as the floor condition changes. 

Time required for drying was less when rhizome 

dried on LDPE sheet followed by tarapaulin as  

compare  to  other  floor condition.  
Patil P. M. et al. (2013) reported that pressure 

cooking operation of rhizome reduces the time 

required for the boiling from 30 minutes to 17 

minutes. Efficiency of cooking plant was increased 

by recycling condensate with help of pump.  

Rahul C. Ranveer  et al. (2013) investigated the  

effects  of drying and curing method on constituent 

of turmeric such as curcumin, essential oil etc. 

Different cultivars of turmeric like Krishna, 

Tekurpeta and Salem was investigated in the study. 

Rhizomes  cured  by  improved  method  loose  the 

moisture  content  faster  as  compare  to  rhizome  

cured  by traditional method. It was found that the oil 

content is unaffected by drying and curing methods.  
Drying of rhizomes in shade-net was superior to that 

of cabinet drying and drying in the sun to retain the 

curcumin content. 

A. Prathapan et al. (2009) examined the effect of 

heat treatment on total phenolic content (TPC), 

colour value (yellowishness and brightness), 

polyphenol oxidase (PPO) activity and curcuminoid 

of fresh turmeric rhizome. Fresh turmeric rhizomes 

were subjected to heat treatment at different 

temperatures 60-100 0c for different durations (10-60 

min), causing a reduction in browning which was 

evident from the improved yellowishness and 
brightness.  TPC values increased gradually when 

samples were heated from 60 to 80 0c. At 90 and 100 
0c TPC values were almost identical. Maximum 

brightness and yellowishness were obtained when the 

turmeric was heated above 80 0c. There was no 

significant change in the concentration of 

curcuminoids among the heat treated samples. But in 

the sun dried samples, a significant reduction in 

curcuminoid concentration was observed. 

K J Kamble et  al.   (2009) studied the improvements 

in the processing of turmeric. The traditional  boiling  
pot  was  improved  to  reduce  the  fuel 

consumption,  to  improve  the  quality  of  rhizome  

and  to reduce the time required for processing. In 

traditional boiling pot the essential oil and curcumin 

content hold upto 2.93 % and 2.57 % respectively, 

whereas in case of improved pot the essential oil 

content was found to be 3.33 % and 3.20 % 

curcumin. It was also observed that 35 min boiling of 

turmeric in improved pot gave uniform colour than 

boiling of rhizome in traditional pot for 25 to 45 min. 

K.  P.  Jose et al.  (2009) made comparative  study  

of  turmeric drying. Sample of turmeric was collected 
from 30 different places and drying of sample was 

done by three different method viz. conventional 

drying, solar tunnel drying and commercial drying.  

They reported that solar tunnel drying method is an 

effective alternative to traditional open sun drying, 

where retention of curcumin, volatile oil and 

oleoresin was high, with less drying time.  

J. Jhon Gunasekar et al. (2006) studied the effect of 

drying methods (direct sun drying and drying in solar 

dryer) on the key biochemical constituents such as 

curcumin, volatile oil, oleoresin and total protein of 
boiled turmeric. The study indicated that the boiling 

and drying intensified the curcumin content, while 

the volatile oil, oleoresin and total protein content 

progressively decreased as the moisture content 

decreased. The results also revealed that the solar 

drier drying is better than direct sun drying as it 

achieved the desired moisture and essential quality in 

64 hours (8 days) compared to 96 hours (12 days) in 
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sun drying, thus saving considerable time (32 hours). 

Hence, the solar drying can be adopted for turmeric 

drying. 

M. Blasco et al. (2006) studied the hot air drying as 

an alternative to traditional solar drying. To 

determine the effect of air flow on the hot air drying 
process, drying were performed at different air flow 

rates of 0.2, 0.5, 0.7, 1.2, 2.1, 2.6, 3 and 4m/s. To 

examine the blanching effect, drying were carried out 

with blanched and unblanched rhizomes at different 

temperatures (60, 70, 80, 90 and 100ºC). The effect 

of air flow rate on external resistance was observed, 

and the air velocity transition zone between the 

external and internal resistance control zone was 

identified (1–2m/s). Blanching previous to drying 

increased the drying rate at all the temperatures 

tested, although its effect was reduced when the air 

drying temperature increased.  
K. A. Athmaselvi et al. (2003) determined and 

compared the heat utilization factor for boiling 

turmeric rhizomes by conventional method, open 

steam method, pressure boiling. Pressure boiling 

method has less heat utilization factor compared to 

other two methods. In open steam boiling rhizome 

showed highest utilization factor. The curcumin, 

oleoresin and essential oil contents were maximum in 

pressure boiling. In conventional method of boiling 

turmeric contents might have leached along with 

water so has lower amount of curcumin, oleoresin 
and essential oil contents. 

Maria  Lucia  et  al.  (2002) studied the influence of 

post harvest processing conditions on yield and 

quality of turmeric powder. Rhizomes were peeled, 

cooked (autoclave or immersion) in water or alkaline 

media, sliced, dehydrated, powdered, sieved, 

packaged in polyethylene bags and stored at room 

temperature for 60 days. Yields ranged from 9.84 to 

14.51 g of powder per 100 g of rhizome with 

moisture varying from 8.84 to 9.86 g per 100 g. Peel 

removal caused 30% mass loss but the powder 

obtained had higher intensity of yellow and red. 
Cooking caused a reduction in dehydration time and 

provided a powder with lower moisture content, 

higher levels of curcuminoid pigments. Cooking by 

immersion provided higher quality powder compared 

to autoclave. Use of alkaline media resulted in a 

product with lower curcuminoid content, and higher 

intensity of yellow. During storage there was no 

change in pigment and colour. 

 

CONCLUSIONS 

 
Above literature review concludes that there are 

various conventional and improved methods for the 

processing of turmeric rhizomes. Conventionally 

rhizomes were boiled in water which results less 

retention of curcumin content and essential oil. 

Processing time of turmeric rhizome is also very 

large in conventional system. Hence modification has 

been done to develop improved system for 

processing of turmeric.  Improved systems are  small  

in  size  also  time required for the processing is less. 

The essential constituent of turmeric curcumin is 

retained to higher value as compare to conventional 

system. 
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