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Abstract 

Turmeric (CurculIl ll lougn ) rh izome (va r. IISR A lleppey Supre m e) sample was div ided into three 
g rades (I: 25- 35 mm, II : 35-45 mm, 1II: 45-55 mm) accord ing to its m ajo r d im ension to s tudy its 
physical prope rties. The average va lues of geometri c property viz., leng th (30.38- 50.60 mm), breadlh 
(9.77-10.64 mm), thi ckness (5.18-6.44 mm), a ri thm e ti c m ea n diame ter (15.82- 21.91 mm), geometric 
mean diamete r (12.77- 13.76 mm ), square m ea n d iameter (24.24-28.58 mm ), equi va lent d iameler 
(17.61-21.41 mm), s phe ri city (0.27-0.42), as pect ra tio (0.20- 0.35), unit volume (164l- 2901 mm'), 
surface a rea (771- 1265 mm' ) and shape factor (1.63-1.77) fo r grades I, [[ & III are reported. The 
g ravimetric prope rty v iz., bulk d e nsity (260-348 kg/m ' ), true d en sity (1341 - 1354 kg/mJ) and 
poros ity (74.53-80.93%), and fri cti onal property viz., ang le o f repose (37.57-38 .90°) and coefficient 
of friction with respect to diffe ren t s urface viz., a luminum shee t, mild s teel sheet and plywood 
s heet for g rades I, II and III we re fo und to range be tw een o f 0.69-0.81, 0.84- 0.94, 0.80-0.86, 
respectively. 

Keywords: Geom etri c prope rty, g rav imetric pro pe rty, frictiona l prope rty, coefficien t of fric/ion, 
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Turmer ic is a rhi zomatou s p e re nni a l h e rb 
ha ving prima ry and secondary rhi zom es th at 
can be present in d iffe rent fo rms, fro m spherica l 
to s li g htl y co ni ca l, h e mis pheri ca l, a nd 
cy lindri ca l. Rhi zom es present a thin, s lig htly 
brow n pee l (p e r id e rm is laye r) cove rin g an 
o ran ge-yell ow fl es h. Phys ica l prope rti es of 
turmeri c like bulk d ensity, true den sity, porosity 
and coefficient of sta tic friction we re d e te rmined 
by Athmaselv i & Varadharaj (2002) . H oweve r, 
pro pe rti es like geo m e tri ca l, g rav imetric a nd 

fr ic tio na l have not been s tudied for turmeric. 
T hese p lay iln impo rtant ro le in designing 
equipmen ts fo r p os t harvest ope ra tions such 
as drye rs, clean e rs and g rad e rs . 

't Ie The s tud y WilS condu cted a t Cen tral InsU u 
o f Pos t H arvest Eng inee ring and 
Lud hi a n a. Turmeri c rhi zomes (va t. 
A llep pey Supre m e) were obta ined fro.m 
Indi an Ins titute Spice Research, 
Ke ral a. Rhi zomes were clea ned manually 
b roken, s p lit and im mature rhi zomes 
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Where, F is the mea sured force and N is the 
nor mal for ce of the sa mpl es. 

The ave rage leng th of three g rades was 30.38 
mm, 40.57 mm, 50.60 mm. However, the re is 
no trend for breadth (10.64 mm, 9.72 mm a nd 
9.94 mm ) and thickness (6.44 mm, 5.47 mm a nd 
5. 18 mm ) amon g d i ffer e nt grades . T h e 
a r ithme ti c m ea n diame te r, geo me tri c mean 
diameter, square mean diame ter and equ iva lent 
diameter showed an increas ing trend w ith the 
increase in le ng th, breadth and thi ck ness of 
rhi zo mes . The s phericity, aspect ra ti o and shape 
fac tor o f turm e ri c rhi zo m es d ec reased \·v ith 
increase in dimension. This may be att ributed 
to the irregul a r sh ape o f turm e ri c rhi zomes. 
The unit vo lu me and surface area o f tu rmeri c 
rh izo mes showed a linea r re lat io nshi p w ith 
g rade size. 

Bu lk d ens ity and poros ity of turmeri c rhi zomes 
decreased w ith the in crease in dim ens ion o f 
sCl mpl e i. e. rh izo me g rade. H owever, t rue 
d ens ity o f tu rm e ric did not s how any trend 
w i th d imension. rt could du e to vCl ri at ion in 
the med iu m and minor dimension. 

The angle o f re pose increased w ith respect to 
g rades (dim ens io n) i.e. 37.57", 38.44" and 38.90" 
for g rade J, II and I ll, respecti vely. The coeffi cient 
o f fri c t ion w ith respect to these g rad es On 
diffe rent s tru c tura l s urface viz., a lumi n um 
(0.81- 0.69), mi ld s tee l s heet (0 .94- 0 .84) and 
p lywood s h ee t (0.86-0.80) is d e pi c te d in 
Tab le L It was fo und th a t the coe ffi c ien t of 
fr icti o n for a luminum was the lowes t. Th is may 
be due to the s moothe r and more po li shed 
surface o f a luminum s heet as compa red to other 
fric tiona l s urfaces. The ob t~ ined d~ta on the 

Table 1. Physica l prope r ties of turme ri c rhi zo m es 

Prope r ties G rade I Grade II Gra d e III 

Geo m e lri c p roperty 

Leng th (m m ) 30. 38 ±1.41 40 .57 ±1.79 50.60 ±4.79 

Brea dth (mm) 10.64 ± 0.69 9.77 ±1.07 9.94 ±2.67 

Thi ckness (mm) 6.44 ±1.73 5.47 ±1.83 5. 18 ±1.60 

Arithm e t ic m ea n diameter ( m l11) 15.82 ±0.79 ] 8.60 ±1.1 2 21.91 ±1.33 

Geometri c mean diame ter (m l11) 12.77 ±1.72 ·' 2.94 ±(99 13.76 ± 2,]0 

Squ a re m ea n diam e te r (mm) 24.24 ±1.08 25.92 ±1.59 28 .58 ± 1.32 

Equ iva le nt d ia m ete r (111m) 17.61 ±1.02 19 .1 5 ±1.27 21.41 ±1.60 

S ph e ri c it y 0.42 ±0.08 0.32 ±0 .07 0. 27 ±0.04 

As p ec t" rati o 0.35 ±0 .03 0.24 ±0 .02 0.20 ±0 .03 

U n it vo lum e (111m )) 1641±20. 14 2116 ±49.27 2901 ±31. 

Sur face area (111111 2) 77 1±1 5 .12 981 ±17.3 ] 1265 ±27.92 

S h<l pe facto r 1.77 ± 0.1 3 1.63 ±0.27 1.66 ±0.22 

G ra vi m e tri c pro p e rty 

Bu lk d e nsi ty (kg/Ill ' ) 348 ±6.30 29 1±7.94 260±5. 11 

T ru e d e nSit y (kg/m ' ) 1354±7.89 1341 ±6.80 1349± 5.47 

Porosity ("!o ) 74 .53±0.64 78.75±0.2 ] 80.93±0.42 

Fri ct iona I pro pe rt y 

Angle of Re pose (0) 37.57±0.61 38 .44±0.1 9 38 .90±0.23 

Coe ff icie nt o f friction 

Aluminum sh ee t 0. 81 ± 0.07 0.79 ± 0.03 0.69 ± 0.07 

M il d s tee l shee t 0.94 ± 0.05 0.89 ± 0.06 0.84 ± 0.04 

PI wood s hee t 0.86 ± 0.08 0.96 ± 0.04 0.80 ± 0.06 
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