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Physical properties of cinnamon bark 
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I prope rties o f cinnamon (Cillllnlllollllllll Ve/'lllll ] .Pres) ba rk (vnr. Nilynshree) were d ete rmined 
dividing into three grad es (I, 11 & J[J) according to the ir s ize a t 10.15% (db) moi sture content. 
values of leng th, breadth and thi ckness for g rade I were 48.38 mm, 7.34 mm and 1.37 mOl; fo r 

11 we re 71.81 mm, 8.45 mOl and 1.00 mm; fo r g rade ffl were 104.95 mm, 8.15 mm and 0.98 
respecti ve ly. Unit vo lume and surface area for g rad e [ we re 214.80 mm' and 159.68 mm'; fo r 
[[ were 364.92 mm' and 226.33 mm'; for grade J[f were 409.85 mm'and 242.85 mm', respecti vely. 

density and true d ensity fo r grade [ were 144.56 kg ny3 and 177.60 kg ny' fo r grade [[ were 
kg m·3 and 186.87 kg m·3 for g rade 1fI were 132.08 kg n,,' and 202.91 kg nY', respecti vely. 

angle of repose for g rad e I was 14.20% and 40.69°; for grad e [] we re 20.95% and 41 .56°; 
][] we re 37.72% and 42.30°, respecti vely. The coeffi cient o f s tati c fri cti on with respect to 
surfaces viz., pl ywood, ga lvani zed iron and a luminum shee t for g rade J were 0.86, 0.94 

. for grad e II were 0.84, 0.89 and 0.79; for g rade 11I were 0.80, 0.81 and 0.70, respectively. 

bulk cinnamon, properties, true densi 

(Cillllnll lOlIlIl1l1 ver11111 ] . Pres) is one 
imIDol'!al)! spices and bark is a economic 

knowledge o f morphology and size 
of ba rk is essentia l fo r d es ign o f 
for cleaning, grading" separation 

storage. The finest quality o f bark is 
from shoo ts with unifo rm brow n 

thin ba rk of 1.0- 1.25 m leng th and 
The idea l time fo r cutting the 

the red flu sh o f the young leaves 
indica ting the free fl ow of sap 

bark and wood. Shoots read y fo r 

Bhawan-II, New Delh i-1W012, Indiil. 

pee ling a re removed from the s tumps and the 
ter minal ends of shoo ts are also removed. 
Published litera ture on the physical p roperties 
of the cinnamon ba rk is scanty. H ence, this 
study was undertaken to es tablish a data ba se 
o n ph ys ical properti es o f c inna mo n bark, 
whi ch may be he lpful in designing p rocessing 
equipments. 

Cinnamon ba rk (vnr. N il ynshree) was procured 
from Indian Institute o f Spice Research (lISR), 
Cali cut, Ind ia. T he bark w as s ubj ec ted to 

of Spices Resea rch, Kozhikode-673 012, Kcrala, India. 
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manllal cl ea ning and broke n, fo reign matte r 
remov e d , sp lit and imm atu re barks were 
se parated from · the sa mple . Moi s ture content 
was d e termined (10.15%, db) us ing s tandard 
hot air oven method at an air temperature of 
80±5°C. The ax ial dimens ions were m easured 
using di g ital vernier ca lipe r (± 0.01 mm, LC) o f 
se lected 100 sa mples. Va riations in s ize (leng th) 
were fo und more a m o n g th e b a rk s and to 
minimi ze the error, barks were divided into 
three diffe rent g rades name ly 30- 60 mm, 60-90 
mm, and 90- 120 mm. Bulk den s ity was 
d e te rmin e d by th e m e th od descr ibed b y 
Ba lasub ramanian & Viswanathan (2010). Mean 
of three replications are reported. True density 
is the ratio of bark mass to its pure volume as 
determined llsing nitrogen gas replacement in 
pycnom e te r (model 2: Hylllipyc; make IQ I, 
USA). After ca libra tion, the d upli ca te sa mples 
were weig hed and pl aced in the sample chamber 
for determina tion o f volume and true d ensity. 
Porosity is represented as the ratio of d iffe rence 
between true dens ity and bulk density to the 
true density i.e. pe rcentage of volume of voids 
(Mohsenin 1986). 

l' = P, - Ph X I 00 
P, 

w h e re, e is th e p o ros ity (%), 1' , is the true 
dens ity (kg n,.' ) & rb is the bu lk d ens ity (kg n,. 

Tab le 1. So me phys ica l prope rti es of cinnCllllon 

Grade I 

Leng th (mm) 4S .3S (S.21 ) 

Brea th (mm) 7.34 (0.7S) 

Thi ckness (111111 ) 1.37 (0 .39) 

Bulk den sity (kg m·') 144 .56 (12.75) 

True density (kg nY') 177.60 (3.30) 

Porosit y ('Yo) 14.20 (0.55) 

An gle of repose (") 40.69 (1.05) 

Coeffi cient of friction 

GI sheet 0.94 (0.04) 

Pl ywood 0.86 (0.02) 

Aluminum O.SI (0.03) 

Values in pnrenthesis ind icCl te stand.ml deviation 

Bnfnsl/vrnl1ll1ninll et <1:1. 

' ). For d e te rminin g th e a ng le of repose, ba rk 
was discharged through a hori zonta l hopper 
o pening and a conica l shaped heap is formed. 
The samp les were fed in a tapering iron hopper 
having a dimension of 250 x 250 mm from top 
a nd bo ttom ho le 20 x 20 mm was a llowed t6 
fall freely on a circu lar di sc o f 100 mm diameter. 
A ho ri zontal s lidin g ga te was provided right 
be low th e h opper to regulate th e opening 
during the test (Sa hoo & Sriva s tava 2002). 

_1(2 /-1) () = tan D 

whe re, H is the height of the cone and 0 is the 
dia mete r o f the cirClllar base of the cone. Co. 
e ffi cient o f fri ction w ith res pec t to d ifferent 
surfaces namely, plywood, aluminulll and mild 
s teel s hee t was d etermined (Oz turk & Esen 
2008). 

F 
P = -., N 

f 

where, p , is the coe ffi cient of fr iction, F is the 
measured force (N) and N

f 
is the norma l force 

o f the samp les (N) . 

The leng th o f three g rades was 48.3·8, 71.81 and 
104.95 111m, respecti vely. Howeve r, breadth was 
7.34,9.45, and 8.15 111111 and thi ckness was 1.37, 

Grade II 

71.S I (S.S5) 

9.45 (0.56) 

1.00 (0.44) 

14S .44 (1 2.13) 

·186.87 (4.30) 

20.95 (1.12) 

41.66 (0 .S6) 

0.89 (0.05) 

0.S4 (0.04) 

0.79 (0.04) 

104 .95 (9.17) 

S. 15 (0.S5) 

0.99 (0.11) 

132.0S (8.09) 

202.91 (6.10) 

37.72 (1.1 3) 

42.30 (0.70) 

Properties ,r . 
oJ CfJ/IIl1l1lOl/ bark 

1.00 and 0 9·8 
. 111111 res . 

increased linea r]; fro;'~~tlvely. The unit volume 
al ea In creased I· 14 to 409 mm' S .f 
B Ik In ea rly f · · . UI ace 

1I d ensity ofb : 10 m 159 to 242 
d C1 Jk dec' 111111 2 

an ranged bet leased With g rad . . 
H wee n 148 ' e Size 

oweve r true d · and 132 k 
I enSlty g 1l1 '3 

(1 77-202 kg nrJ) TI was fo und to inCl. . . l e po' . ease 
repose shOwed a n in cr ~OSlty and a ng le of 
grades i. e. 0. 15 to 0 Oe~lslng trend with ba rk 
resp ec ti ve ly. The cO~ff and 40.69 to 42.30 
ClI1l1 amon bal k f ICle nt o f fri c t · f 
d ·ff '0 th, ee d f IOn 01 

I e rent s truct . I I fe rent g r ,d lila Surfa c es On 
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