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Black pepper (Piper II ;gnllll L.), varie ti es ' Pn l1niyur- J', 'Panniyur-2' , 'Panniyur-5'. ' Sree k ~lra ', and 'Subhakara' were 
graded in a hand operated rOlary sieve cleaner-cum-grader. The grader was prov ided with 3 sets of sieves with pore size 
of 3.5, 3.8 and 4.8 mill placed one artcr the olher in the increasing order. The variety 'Subhakara ' had highest amount 
of berries o f size be tween 3.8 and 4 .8 111111 (33.3%) which belongs to TGSEB (TeJlichcrry Garb led Special Ex tra Bold) 
grade. ' Panniyu r- I ', ' Panniyur-2' and ' Panniyur-5' had more than 60 % of it s berri es under the grade TG (Tellicherry 
Garbled). Bulk density rnnged from 450 to 571 gIl. Bu lk density increased with increase in size. However, bu lk density 
decreascd when the bcrry size was> 4.8 1111ll . The starch content increased ns the grade size increased whercns protein 
nnd crude fibre did not show an y consistent trend. The oleoresi n and piperine conte nt s were highest fo r the lowcr grade 
«3.5 mm) bu t the oil content was not re lated to grade in nil the varieties. 
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Black pepper (Piper lIigrulIl ) berries 
after harvest are separated from spike and 
dried under sun to get commercial black 
pepper. It is a highly valued commercial 
spice and during the year 2005-06 India 
exported 16,700 tons of black pepper val
ued at Rs.14,050 lakhs (A non 2007). Black 
pepper ex ported from India is graded as 
per Agmark standard grades (Jayashree 

or ASTA ( 1968) using multiple 
" ,,'oves. Grading is generally the process 

separat ion of mi xtures into their more 
fractions. The purpose of 

'ng is to aid product standardi zation 
to fac il itate marketing. Grading by 

I ~~~~~~:sjUdgment or manual scpara
~ t is quite difficult and time

'ng resulting in high operational 
The major advantages of grading 

commodity are to control 
Ibs1tandm-d material in the main lot to 

the selling price and to limit the 
of low grade goods to ensure fair 

Major Agmark grades of 
pepper are Tellicherry Garbled Spe

Bold (TGSEB), Tell ieheny Garbled 
Bold (TOEB), Tellicherry Garbled 
Malabar Garbled (MG-I) and Malabar 

(MG-II ). The grades are fi xed 
on the size of the berries (S ikka et 

TOSEB grade has berries o f size 
mm, TGEB grade has berry sizes of 

mill , TG grade has berry sizes of 
mill and MG grade has berries < 3.S 

Generall y cleaning and grad ing are 
at the traders or expOt1ers level before 

Or further processing. 

Post-harvest procedures can improve 
the quality o f the commodity (Cavalieri 
1999). The farm level cleaning and grading 
of black pepper is restricted to manual 
winnowing to remove dust . chaff or any 
other light materia ls. In the absence of 
well-defined graeling system at field level, 
the producers do not get prices com men
Sln·ate with the quality of the pepper pro
duced. Grad ing and quality based price 
structure can encourage the fanners to 
get better returns. Hence-the objective of 
the present study was to grade S popu
larly grown varieties of black pepper at 
the farm level and to assess quality pa
rameters of variolls---grades-. -
Materials and methods 

Freshly harvested and dried black 
pcpper (Piper nig rlllll L.) vari e ti es: 
' Panniyur- I '. 'Panniyur-2', 'Panniyur-S', 
'Sreek(,l ra' and 'Subhakara' were collected 
from experimcntal farm of the institute at 
Peruvannamuzhi . Primari ly cleaned black 
pepper was graded through a rotary 
cleaner-cum-grader of capac ity IS kg 
(Amaladhas et al 2004). The circumference 
of the screw assembly was provided with 
3 sets o f sieves having perforations of 

. sizes 3.5, 3.8 anel 4.8 mm diameter. These 
sieves were arranged in the increas ing 
order of perforations continuously along 
the length of the grader from the feed end 
to the discharge end so that {he smaller 
size berries graded first and larger berries 
graded last. The sieve assembly was manu
ally rotated by a shaft with ex tended 
hand le. 
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About IS kg of each varie ty was 
graded 3 times in the above grader at the 
optimum recommended operating speed of 
2S rpm . Samples were collected from each 
outlet as per the sieve size. Bulk density 
was determined by Ravindran (2000) pro
cedure. The samples were analyzed for 
primary metabolites like starch, protein and 
crude fibre and for secondary metabolites 
like essential oil, oleoresin and piperine. 
Starch was estimated by the Anthrone 
method and protein by Lowry's method 
(Sadasivam and Manickam 1992). Crude 
fibre, essential oil and oleoresin were es
timated by ASTA (1968) method. Piperine 
was estimated by HPLC method (Wood et 
al 1988). Essential oi l constituents were 
separated in a Perkin Elmer Autosystem 
gas chromatograph lIsing Total Chrom 
Autosystem XL GC IPM 1204-WS0084 
software (oven programme:70-2 10' C @ 

S' C/ min, column- a V- 17, detector-FlO at 
300' C and injection port at 200' C), The 
compounds were identified lIsing Sigma 
standards. 
Results and discussion 

Distribution of varieties ill different 
grades: In all S varieties graded, > SO% of 
the berries was of the size 3.S to 3.8 111111 

(Table I). The variety 'Subhakara' had the 
highest quantum of the berries of size 3.8 
to 4.8 mm (33.3%) followed by ' Panniyur
I ' (25.8%), 'Panniyur-2' (25.4%), 'Sreekara' 
(21.7%) and ' Panniyur-S' (16.8%). The 
grade size normally comes under the com
mercial made TOEB and TG as per 
AGMA RK gradin g . The var ie ty 



Table I . Ph ysical properties of black pepper 
varieties of different grades 

Grades, -;;-_-,P",e"p"pc.:c:...r ",v.::a:..:ri.:.cl:cic,;,s:-_-;< 
Jll111 PI P

1 
P

3 
P

4 
Ps 

< 3.5 
3.8 
4.8 
> 4.8 

8.7 
65.2 
25.8 
0.40 

Size distribution, % 
9.5 17.4 · 13.9 
64.5 65.4 51.9 
25.6 16.8 33.3 
0.4 0.3 0.9 
Bulk densit y, gil 

20.1 
57.9 
21.7 
03 

< 3.5 472.8 513.6 508.0 515.0 515.0 
3.8 505.3 555.3 526.0 53 1.0 552.0 
4.8 513.3 571.6 553.3 545.0 560.0 
> 4.8 454.7 460.0 450.0 475.0 470. 1 
PI: ' Panni yur-I ' , P

2
: ' Panni yur-2 ', P3: 

'Panniyur-5', P4: 'Subhakara', P
5

: 'Sreekara' 

'Subhakara' had the highest amount of 
berries of size more Ihan 4.8 mm (0.9%) 
followed by ' Panniyur-2' (0.4%) and 
'Panniyur- I ' (0.4%). This grade is com
monly called as the TGSEB. The varieties 
'Panniyur- I " 'Panni yur-2' and' Panniyur-
5' had more Ihan 60% of belTies of size 3.8 
mm which is normally called as TG grade. 
The MG grade i.e. berry size less Ihan 3.5 
mm was obtained lowest in 'Panniyur- I ' 
(8.7 %) and highest in 'Sreekara ' (20. 1 %). 

Relation between hulk density and 
grades: The bulk densily increased with 
the ' increase in grade size up to 4,8 mm 
and beyond Ihis the bulk density de
creased (Table I). It varied from 450 to 
570 gil. The lower bulk densily of grade 
above 4,8 mm can be attributed to less 
number of berries that will be present in 
a given volume due to the bigger size of 
Ihe berries. 

Interaction between grade ({Ijd pri
mary metabolites: The starch content 
ranged from 34.7 to 52,3 % and was more 
in higher grades, protein content varied 
from 9.6 to 13.9% and fibre contenl from 
6.8 to 14.6% (Table 2). There was no spe
ci fic trend with respect to any particular 
grade in its primary metabolites content. 
No significant variation was seen between 
grade and primary metabolites, Distinct 
variations were observed with respect to 
varieties. 

Influ ence of grade 011 secondary 
metabolites: The essential oil content 
showed no variations within the grades in 
all the varie ties except in 'Pal1ni yur-2', 
where the highes t grade (> 4.8 mm) 
showed increased essential oil content of 

Table 2. Primary and secondary metaboli tes 
of black pepper variet ies of different grades 

Grades, 
mm 

< 3.5 
3.8 
4.8 

P, 

34.7 
38.5 
43.5 

Peppcr varieties 

P2 Pj P4 

Starch, % 
45 .9 5 1.5 46.8 
47.4 46.0 45.6 
36.5 52.3 30.7 

P, 

37.0 
45.6 
46.7 

> 4.8 47.5 53.5 46.8 46.9 47. 1 

< 3.5 13.6 
3.8 11.8 
4.8 9.7 
> 4.8 11.0 

< 3.5 14.6 
3.8 11.8 
4.8 12.0 
> 4.8 13.4 

< 3.5 3.3 
3.8 3.3 
4.8 3.3 
> 4.8 3.3 

< 3.5 12.2 
3.8 11.3 

Protein, % 
11.1 11.3 10.7 
10.3 12.4 11.1 
12.5 13.8 10.7 
14.1 10.9 t3.9 

Fiber, % 
9.3 9.2 11.3 
6.8 9.0 10.4 
6.9 7.2 10.3 
11.1 10.8 11.2 
Esscntial oil, % 
2.4 2.4 3.3 
2.4 
2.4 
3.0 

2.4 
2.4 
2.4 

3.0 
3.0 
3.0 

Oleoresin, % 
9.3 9.2 8.5 
9.3 

4.8 10.4 9.3 
9.3 
8.2 
8.6 

8.3 
8.2 
7.9 > 4.8 10.5 8.9 

< 3.5 
3.8 

4.4 
3.8 

4.8 4. 1 
> 4.8 3.7 

Piperinc, 
4.2 4. 1 
4.4 3.9 
3.7 
3.6 

3.6 
3.5 

% 
3.9 
3.7 
3.4 
2.8 

9.7 
9.6 
9.9 
10.8 

11 .4 
9. 1 
9.2 
9.9 

3.3 
3.0 
3.0 
3.0 

8.8 
8.3 
8.7 
8.2 

4.2 
3.8 
3.5 
3.5 

3% for highesl grade compared 10 .4% 
for the lower grades (Table 2). The oleo
resin content decreased with increase in 
grade size and highest oleoresin content 
was in the grade less than 3.5 111m. Pip
erine content decreased wi th the increase 
in grade size and hi ghest piperine content 
was in the grade less than 3.5 mm, 

The maj or chemica l constituent s 
present in essent ia l oi l of black pepper are 
pinene (5.4-9.2%), sabinene ( 17.8-26. 1%), 
myrcene ( 1.2- 16.7%), limonene ( 17.3-
24 .6%) and p-caryophyllene (19-26. 1%) 
(Table 3), No significant variations in the 
essential oi l constitucnts with respect to 
their size wcre observed, Variability was 
observed more in relation to varieties 
rather th an grades, In ' Panni yur- I ' 
sabinene and 111yrcene were not clearl y 
separated and hence reported as sabinene. 
Even though slight increase waS found in 
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Table 3. Major chemical consti tures of essen
tial oils in black pepper varieties of different 
grades 

Grades, -;,-_-.,p",e"p:cpc.:e:...r ",v.::a:..:rie.:.l",ie",s:-_-;;-
1l11ll PI P

2 
p} P4 P

j 

Pinene, % 

< 3.5 
3.8 

7.4 
7.4 

4.8 7.3 
> 4.8 7.5 

< 3.5 22.2 
3.8 2 1.3 
4.8 2 1.2 

8.8 6.8 6.5 
9.0 6.4 6.6 
9.2 
8.8 

5.9 
5.4 

5.9 
5.8 

Sabinene, % 
23.5 19.5 18.6 
26.0 18.6 18.9 
26. 1 18.4 18.9 

5.7 
5.4 
5.4 
5.4 

18.9 
18.8 
18.7 

> 4.8 21.2 25.7 17.9 17.8 19.7 

< 3.5 
3.8 
4.8 
> 4.8 

MYl'cene, % 
6.3 14.2 16.7 
2.2 13.9 13.9 
2.2 12.9 13.4 

13.2 
10.2 
8.3 

1.2 12. 1 12.6 4.2 
Limonene, % 

< 3.5 20.8 22.2 18.4 22.8 18.3 
3.8 20.4 24.4 17.4 17.8 17.9 
4.8 19.9 24. 1 17.3 20.7 21.9 
> 4.8 19.3 24.6 17.9 18.5 18.7 

~-CarroJlh r llene, % 
< 3.5 24.6 22.7 22.3 19.0 22. 1 
3.8 25.8 24.8 22.6 22.6 24.6 

The volal ile oil constituents of dif
ferent culli vars of black pepper have been 
studied by many authors. Mcnoll et al 
(2.000) idenlifi ed 55 compounds in Ihe oils 
at 4 pepper culti vars namely. 'Karinllillda' 
' Kullu vall y ' , 'A rakul amlllunda' afl(i 
'Thommankod i' by GC and GC/MS. The 
main components reponed were a -pinene 
(2.4- 11 .4%), p-pinene (2.0- 15.27%), 0-2 
carene (0. 1-2 1.0%), limonene (9.4-2 1.9%) 
and p-caryophyllene ( 19.8-45.3%). Kurian 
el al (2002) reponed 5% essellli al oil and 
9.4% oleoresin in 'Panniyur-5'. M enon ct 
al (2002) reponed a -pinene, p -pinene, 0-3-
car~lle, limoncne and p-caryophylicilc as 
Ina.Jor compounds in 'Karil11l1l1da ' oil. They 
had reponed up 10 45% p-caryophyllene. 
Menon e l a l (2003) idenlified 55 com
pounds in the oil of four major black 
pepper culti vars namely, 'Thevanl1lulldi ' 
'Poonjaranlllllllda'. 'Valiakaniakkadan' and 
'Subhakara ' and reponed p-caryophyllene 
(20- 34%), sabinene (4 .5- 16%), limonene 
(14.9-15 .8%) and a-p inene (3-6.5%). 
Radhaknshanan el al (2004) studied 7 black 
pepper cuhi vars namely, 'Panniyur-2' 
'P . 3' ' anillyur- . 'Panlliyur-4 ', 'S reekara' , 
'Subhakara', 'KS-88' and 'Neelamulldi ' for 

4.8 24.6 24.4 23.0 22.3 24.2 yiel' l ad' 
n conSlJlllents such as piperine, 

> 4.8 25.6 26. 1 23.8 24.3 26.0 oleo'e d . 
I sin all essential oil. 'Pal1l1iyur-4' 

PI-P5: As in Table I d d I . 
recor e lIghesl yields of 2, 101 kg/ha, 

oleoresin and piperi ne content in lower the lowest oleoresin of 9.2%, piperine of 
grade, no such difference was observed 4:4% and contained 2.2% of essenl ial oil. 
for volal ile oi l conslituents. p-Caryo· SlJlgh Glirdip el al (2004) reported 49 Com
phyllene, the main flavour constituent of ponents in pepper oil. Major components 
black-peppcr oil was found COII1 Si'Stt llr1I'1 were P-CaI:yophyllene (24%), limonene 
a ll the 'Panniyur ' varielies. (1 6.8%), sabinene ( 13%), p-bisabolene 

which cOl11es under TGSEB grade. The bulk 
densily of Ihe graded black pepper in allihe 
variet ies sIudied increased wi th increase in 
the size lip 10 4.8 111111 beyond which it de
cr~ased . The primary metabolites li ke pro
telll and crude fibre did not show consistent 
trend with respect to grade. However, starch 
content increased with increase in grade size. 
The secondUl)' metabolites like oleoresin and 
piperine contents were higher for the lower 
grade (3.5 111111) in all 5 varielies. BUI Ihe 
~ssel1tial . oil content remained unchanged 
IITespectl ve of grade. However, no signifi 
cant difference in quality was observed 
bet ween grades. 
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. MO ave 'Kottanadan' , The grades TG and g 
comparable values with respect 10 volatile 

oil and extracti ves whereas piperine CO~ 
lent was higher in MG grade. The TOSE

I 
had slighlly lower values for volalile 01,; 
extractives and piperine values compare 

10 TG and MG grade. 

265 


