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ikhur (Curcuma angustifolia; family Zingiberaceae) is
a rhizomatous herb also known as white turmeric or
East Indian Arrowroot. It’s cultivation has now been
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B ABSTRACT : The investigation was conducted at Shaheed Gundadhoor College of Agriculture and
Research Station (IGKV), Kumhrawand, Jagdal pur, Bastar, Chhattisgarh. The experiment was undertaken
during 1% December to 30" December 2010 and 1% December to 30" December 2011. The experiment was
laid out in Completely Randomized Design (CRD) in which 7 treatments were tested in three replications.
High rhizome and starch yielded genotype |GSJT-10-2 of tikhur was selected as an experimental material.
The results clearly indicated that the maximum starch yield 167.29 g/kg of rhizome was recovered in
treatment T, (starch extraction on 5 days after harvest) and lowest starch yield 127.06 g/kg of rhizome was
recorded in treatment T, (Starch extraction on 30 days after harvest of rhizomes). The highest starch
recovery per cent was recorded in treatment T, and lowest starch recovery per cent was recorded in
treatment T. Starch colour observed whitein all treatments. In theyear 2011-12, highest starch yield 167.73
g/kg of rhizome was recorded in treatment T, and | owest starch yield 123.27 g/kg or rhizome was recorded
in treatment T_. The highest average starch recovery per cent (16.75) of rhizome was also recorded in
treatment T, and lowest starch recovery per cent (12.52) rhizome was recorded in treatment T.. The low
starch yield and starch recovery per cent was recorded when starch extracted one day after harvesting of
rhizomes, it may be due to high moisture content of rhizomes and field heat. Gradual reduction of starch
yield and starch recovery per cent starch extraction after 5 days may be due to conversion of starch in to
sugar dueto increasing of temperature.
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Thetotal collection of tikhur rhizome asaminor forest produce
in Chhattisgarh is 190.00 tonnes. Bastar and Bilashpur
divisions are the major potential area of the state for tikhur
(Anonymous, 2005). Two types of tikhur are found in the

undertaken by the farmers of Bastar on a large area. Tikhur
cultivated as medicinal crop in many parts of the state under
moist deciduous mixed and sal forest of Madhya Pradesh,
Chhattisgarh and Jharkhand. It is generally propagated by
rhizomes and good source of starch and fibre (Misraand Dixit,
1983). Tikhur is also found in central province, Bihar,
Maharashtraand Southern part of India. In undivided Madhya
Pradesh, it is widely distributed in Bastar, Balaghat,
Chhindwara, Surguja, Bilaspur, Raipur and Mandla districts
(Kirtikar and Basu, 1918). In Chhattisgarh, it is found
abundantly inthe hilly tracts and forests of Bastar, Dantewada,
Bijapur, Narayanpur, Kanker, Rajnandgaon, Kawardha,
Dhamtari, Bilaspur, Raipur, Korba, Koreaand Surgujadistricts.

Bastar division; one with creamy white flowers and another
having light pink coloured flowers (Singh et al., 1999). Tikhur
rhizomes are used as appetizer reducing burning sensations
and stomach pains, removal of stone from kidney, useful for
ulcer patient (Sharma, 2003) and rhizome pulp is used for
treatment of headache aswell as it gives cooling effect (Nag
et al., 2006). The fresh rhizomes of tikhur are used for the
preparation of starchy flour, which has medicinal value and
aliment for many diseases. The rhizome pulp is aremedy for
fever, joint pains and leucorrhoea. The rhizomes are used in
inflammation, bone fracture, intestinal diseases, etc. by the
tribes of Madhya Pradesh and Chhattisgarh states of India
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(Ray et al., 2011). The starch obtained from the rhizomesis
highly nutritious and easily digestible, therefore, it is
recommended for infants, weak children and invalids. The
starch can be consumed by individuals during fast asitisrich
in energy. It is used for the preparation of many sweetmeats
like halwa, barfi, jalebi etc. (Tiwari et al., 2012). The starch of
tikhur is used for the preparation of many sweet meals and
herbal disheslike halwa, barfi, jalebi etc. It is used specially
during fast (Vrata, Upwas). Farmersalso prepare herbal drink
“sarbat” through tikhur starch during summer due to its
cooling effect (Singh and Palta, 2004). The rhizomes of tikhur
contains 69-70 per cent moaisture, starch 25-30 per cent, crud
protein 1.6 per cent, fat 0.2 per cent, sugar and dextrins 2.1
per cent, crude fibre 3.9 per cent and ash 0.9 per cent
(Deshpande, 2008). The essential oil composition of tikhur
rhizomesare ar-curcumene 27.8 per cent, B- Pinene 17.9 per
cent, o — Terpineol 13.4 per cent, camphor 12.1 per cent,
zingiberol 9.5 per cent and borneol 7.0 per cent (Banerjeeet
al., 1980).

Thefarmersof Chhattisgarh reside vicinity to the forest,
collect naturally grown tikhur rhizomes as a minor forest
produce and somefarmersgrown commercialy intheir kitchen
garden and badi farming system. Farmers grown unidentified
locally available genotypes of tikhur for rhizome production
and doing processing of rhizomes through traditional method
for starch extraction. Farmers yielded less starch due to
unrefined extraction process and proper time of starch
extraction after harvesting of tikhur rhizomes. Very little
information is available regarding this crop especially
production, processing and value addition under agro-climatic
condition of Chhattisgarh. These kinds of work would ensure
ex-situ conservation of medicinal plants, besides the
economical up scaling of farmers and the augmentation of
supply of raw material to pharmaceutical industries. Looking
to the importance of the crop for people of the Chhattisgarh
an investigation entitled study on standardization of starch
extraction time from rhizomes of tikhur (Curcuma angustifolia
Roxb.) to find out suitabl e starch extraction time from rhizome
after harvesting.

B METHODOLOGY

The investigation was conducted at |GKV, Shaheed
Gundadhoor College of Agriculture and Research Station (SG
CARS), Kumhrawand, Jagdal pur, Bastar, Chhattisgarh. The
experiment was undertaken during 1% December to 30"
December 2010 and 1% December to 30" December 2011. The
experiment was laid out in Completely Randomized Design
(CRD) inwhich 7 treatments were tested in three replications
for analyzing effect of processing time of tikhur rhizome on
starch recovery. High rhizome and starch yielded genotype
| GSJIT-10-2 of tikhur was sel ected as an experimental material
and planted infield during last week of June 2010 and 2011 for

rhizome production. The tikhur rhizomes were harvested on
30" November 2010 and 2011. The treatments were decided
for starch extraction in 5 days intervals after harvesting of
rhizomes to standardized processing time of tikhur rhizomes.
The treatments were as follows: T, =Starch extraction on 1
day after harvest T =Starch extraction on 5 days after harvest
T,=Starch extraction on 10 days after harvest T =Starch
extraction on 15 daysafter harvest T =Starch extraction on 20
daysafter harvest T =Starch extraction on 25 daysafter harvest
T.=Starch extraction on 30 days after harvest. 1000 g rhizomes
of IGSJT-10-2 weretaken for each replicationin each treatment
for extraction of starch by traditional method (sieve rubbing
method) to estimate the starch yield. The flow chart of starch

Harvesting of matured rhizomes of tikhur

|

’ Re'rwalofrodsttbﬁlesadGraiingofrhizms‘ e

Tikhur plarts

’ Dipping of rhizomesin water for one hour ‘ L Tikhur
l s Rhizomes
’ Rubbing of rhizomes on back side of iron sieve ‘ _‘

!

’ Collection of grinded tikhur pulp ‘

Clean tikhur
1 rhizomes
’ Mixing of weter in rhizome pulp (2:1 ratio) ‘
’ Fitering of solution on earthen pot (Matka) ‘
l Garnishing on

’ Left after for sedimentation of starch ‘

!

Decanting of weter and add again fresh water

I

’ Water decanting after three hoursand repeet 3-4 times ‘

!

’ Collect sediment starch from earthen pot ‘

!

Sun drying of starch for 4-6 hours ‘

!

Preparation powder through grinding ‘

!

Packing of starch ‘
l by ; Dry tikhur
Marketing /storage ‘ » < i sarch

Fig. A: Flow chart for starch extraction procedure of sieve)

rubbing method from tikhur rhizome
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extraction procedure is given in Fig. A with photographs
(Photo: 1-7). Tikhur rhizomeswere washed thoroughly before
starch extraction and used cotton cloth for filtration and used
earthen pots (Mutka) for fart sedimentation of starch as
compared to steel or aluminum pots. Starch recovery of tikhur
rhizomes were estimated after extraction of extractable starch
from rhizomes. Extracted starch wasdried in sun and weighed.
Starch recovery was calculated on the basis of following
formula: Starch recovery ( %) = Wt. of extracted starch / Wt.
of rhizomes taken x 100. Colour of starch was recorded on
visual basis after the drying of extracted starch.

B RESULTSAND DISCUSSION

The results obtained from the present investigation as
well as relevant discussion have been summarized under
following heads :

Effect of processing time on starch recovery of tikhur
rhizome (2011-12) :

The study was conducted to find out suitable starch
extraction time from rhizome after harvesting of tikhur. The
experimental resultsaregivenin Table 1.

Sarchyield (g) :

The maximum starch yield 167.29 g/kg of rhizome was
recorded in treatment T, (starch extraction on 5 days after
harvest) followed by 166.94 g/kg of rhizomein treatment T
(Starch extraction on one day after harvest) and 165.58 g/kg
of rhizomeintreatment T, (Starch extraction on 10 days after
harvest. The lowest starch yield 127.06 g/kg of rhizome was
recorded in treatment T, (Starch extrication on 30 days after
harvest.)

Sarchrecovery (%) :
The highest starch recovery per cent (16.73) was
recorded in treatment T, (Starch Extraction on 5 days after

harvest) followed by 16.70 per cent intreatment T, (Starch
extraction ononeday after harvest), 16.56 per cent intreatment
T, (Starch extraction on 10 days after harvest). The lowest
starch recovery 12.71 per cent was observed in treatment T,
(Starch extraction on 30 days after harvest). Starch colour
was observed whitein all treatments during experiment.

Effect of processing time on starch recovery of tikhur
rhizome (2011-12) :
Sarchyield (g) :

Highest starchyield 167.73 g/kg of rhizome wasrecorded
in treatment T, (Starch extraction on 5 days after harvest)
followed by 163.43 g/kg of rhizome in treatment T, (Starch
extraction on 1 days after harvest). The lowest starch yield
123.27 g/kg of rhizome was recorded in treatment T, (Starch
extraction on 30 days after harvest) depicted in Table 1. The
starch extraction technique from tikhur rhizome is given in
Fig. 1 with photographs (1-6).

Sarchrecovery (%) :

Maximum starch recovery 16.77 per cent wasrecovered
in treatment T, (starch extraction on 5 days after harvest)
followed by 16.34 per cent intreatment T, (starch extraction
on 1 day after harvest) and at par with each other. The minimum
starch recovery 12.33 per cent was recorded in treatment T,
(starch extraction on 30 days after harvest). Starch colour was
observed whitein all the treatments during experiment given
inTable 1.

Extraction of starch from tikhur rhizomesin very tedious
through traditional method and resultant starch is pure white
in colour. Moreover, the extraction of starch from other tuber
and root cropsisnot so simple. The setting of starch germplasm
is often slowed down by presence of various components
and high temperature. Hence, maximum recovery of starch
with good physicochemical and functional qualities coupled
with economical extraction of starchesfrom tuber crops other

Tablel : Effect of processing time on starch recovery of tikhur (Curcuma angustifolia Roxb.) rhizome

Year 2010-11 Year 2011-12 Average starch
Sr. Treatments Starch yield Starch Starch yield Starch Starch recovery (%)
No. (g/kg of recovery (g/kg of recovery colour (2010-11 and
rhizome) (%) rhizome) (%) 2011-12)

T, Starch extraction on 1 days after harvest 166.94 16.70 163.43 16.34 White 16.52

T, Starch extraction on 5 days after harvest 167.29 16.73 167.73 16.77 White 16.75

Ts Starch extraction on 10 days after harvest 165.58 16.56 158.60 15.86 White 16.21

T4 Starch extraction on 15 days after harvest 153.03 15.30 147.23 14.72 White 15.01

Ts Starch extraction on 20 days after harvest 142.06 14.20 139.73 13.97 White 14.085

Ts Starch extraction on 25 days after harvest 131.64 13.17 132.59 13.26 White 13.215

T, Starch extraction on 30 days after harvest 127.06 1271 123.27 12.33 White 12.52
SE. + 212 0.21 2.06 0.22 - -

C.V. (%) 244 243 242 2.60 - -

C.D. (P=0.05) 6.63 0.66 6.31 0.69 - -
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3. Left for starch sedimentation

5. Sedimented starch ready for drying 6. Dry tikhur starch ready for use

Fig. 1: Starch extraction technique from thikur rhizomes (Photo 1-6)
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than tikhur is thus, relevant. Tuber and root crops are rich
sources of starch and hence, are used widely for the extraction
of starch. Starch has tremendous application various fields
like food, feed and industry.

Tikhur contain starch asthe major component and thus,
act as important source of starch. Except cassava and to a
smaller extent sweet potato, starch from other tuber, root and
rhizome cropsliketikhur has not been exploited for industrial
applications partly because of difficulty in extraction of pure
starches and partly because of non- availability of information
about properties of theselesser known starches. Similar results
were obtained by Vimalaand Nair,1988; Vimala et al., 2009;
Vimalaand Hariprakash, 2011 and Huang et al ., 1999.

Farmers of Chhattisgarh extracting starch from tikhur
rhizome through traditional method and yielded less starch
dueto unrefined starch extraction processand time. Time and
method of starch extraction affect the starch yield and starch
recovery of Tikhur rhizomes. The experiment conducted for
above constraints and results are discussed below for the
year 2010-11 and 2011-12. Themaximum starch yield 167. 29 ¢/
kg of rhizome wasrecovered intreatment T, (starch extraction
on 5 days after harvest) and lowest starch yield 127.06 g/kg of
rhizome wasrecorded in treatment T, (Starch extraction on 30
days after harvest of rhizomes). The highest starch recovery
per cent was recorded in treatment T, and lowest starch
recovery per cent was recorded intreatment T.. Starch colour
was observed white in all treatments. In the year 2011-12,
highest starch yield 167.73 g/kg of rhizome was recorded in
treatment T, and lowest starch yield 123.27 g/kg or rhizome
was recorded in treatment T.. The highest average starch
recovery per cent (16.75) of rhizome was also recorded in
treatment T, and lowest starch recovery per cent (12.52)
rhizome was recorded in treatment T,. The low starch yield
and starch recovery per cent recorded when starch extracted
one day after harvesting of rhizomes it may be due to high
moisture content of rhizomesand field heat. Gradual reduction
of starch yield and starch recovery per cent starch extraction
5 days may be due to conversion of starch in to sugar due to
increasing of temperature. These findings are supported by
study curried out by Thamburagj and Singh (2003) in West
Indian Arrowroot (Maranta aurundianaceae), Vimala and
Nambisan (2010); Srinivas et al. (2002) and Tiwari and Patel

(2013).

Summary and conclusion:

Under the experiment maximum starch yield and starch
recovery wasrecorded by treatment T, (Starch extractionon 5
days after harvest) and lowest starch yield and starch recovery
was recorded in treatment T, (Starch extraction on 30 days
after harvest of rhizomes). The starch colour observed white
in al the treatments. The maximum starch yield and starch
recovery per cent was observed in T, when starch extracted 5
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days after harvesting and gradually reduced starch recovery
due to delay in starch extraction after harvest of rhizomes.
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