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Physico-chemical properties of black pepper from selected varieties in

grade. ‘Panniyur-1",

Keywords:

Black pepper (Piper nigrum) 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-
ed at Rs.14,050 lakhs (Anon 2007). Black
pepper exported from India is graded as
per Agmark standard grades (Jayashree
2005) or ASTA (1968) using multiple
sieves. Grading is generally the process
of separation of mixtures into their more
homogeneous fractions. The purpose of
grading is to aid product standardization
and to facilitate marketing. Grading by
liman eye judgment or manual separa-
lion process is quite difficult and time-
nsuming resulting in high operational
t. The major advantages of grading
gricultural commodity are to control
ubstandard material in the main lot to
aintain the selling price and to limit the
Ipply of low grade goods to ensure fair
Ompetition. Major Agmark grades of
HICK pepper are Tellicherry Garbled Spe-
- XII"I Bold (TGSEB), Telllcheny Garbled

8 “'Im TGEB grade h'te belry sizes of
8.2 mm, TG grade has berry sizes of
8.7 mm and MG grade has berries < 3.5

enemlly cleaning and grading are
& dt the (raders or exporters level before
King or further processing.

relation to market grades
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Black pepper (Piper nigrum L.), varieties ‘Panniyur-1", ‘Panniyur-2", ‘Panniyur-5"
graded in a hand operated rotary sieve cleaner-cum-grader. The grader was provided with 3 sets of sieves with pore size
of 3.5, 3.8 and 4.8 mm placed one after the other in the increasing order. The variety ‘Subhakara® had highest amount
of berries of size between 3.8 and 4.8 mm (33.3%) which belongs to TGSEB (Tellicherry Garbled Special Extra Bold)
‘Panniyur-2" and ‘Panniyur-5" had more than 60 % of its berries under the grade TG (Tellicherry
Garbled). Bulk density ranged from 450 to 571 g/l. Bulk density increased with increase in size. However, bulk density
decreased when the berry size was > 4.8 mm. The starch content increased as the grade size increased whereas protein
and crude fibre did not show any consistent trend. The oleoresin and piperine contents were highest for the lower grade
(<3.5 mm) but the oil content was not related to grade in all the varieties.

Black pepper, Grades, Quality

Post-harvest procedures can improve
the quality of 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 materials. In the absence of

well-defined grading system at field level,
the producers do not get prices commen-
surate with the quality of the pepper pro-
duced. Grading and quality based price
structure can encourage the farmers to
get better returns. Hence-the objective of
the present study was to grade 5 popu-
larly grown varieties of black pepper at
the farm level and to assess quality pa-
rameters of various-grades:
Materials and methods
Freshly harvested and dried black
pepper (Piper nigrum L.) varieties:
‘Panniyur-1°, ‘Panniyur-2’, ‘Panniyur-5’,
‘Sreekara’ and ‘Subhakara’ were collected
from experimental farm of the institute at
Peruvannamuzhi. Primarily cleaned black
pepper was graded through a rotary
cleaner-cum-grader of capacity 15 kg
(Amaladhas et al 2004). The circumference
of the screw assembly was provided with
3 sets of sieves having perforations of
- sizes 3.5, 3.8 and 4.8 mm diameter. These
sieves were arranged in the increasing
order of perforations continuously along
the length of the grader from the feed end
to the discharge end so that the smaller
size berries graded first and larger berries
graded last. The sieve assembly was manu-
ally rotated by a shaft with extended
handle.
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, ‘Sreekara’, and ‘Subhakara® were

About 15 kg of each variety was
graded 3 times in the above grader at the
optimum recommended operating speed of
25 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 oil constituents were
separated in a Perkin Elmer Autosystem
gas chromatograph using Total Chrom
Autosystem XL GC IPM 1204-WS0084
software (oven programme:70-210°C @
5°C/ min, column- OV-17, detector-FID at
300°C and injection port at 200°C). The
compounds were identified using Sigma
standards.

Results and discussion

Distribution of varieties in different
grades: In all 5 varieties graded, > 50% of
the berries was of the size 3.5 to 3.8 mm
(Table 1). The variety ‘Subhakara’ had the
highest quantum of the berries of size 3.8
to 4.8 mm (33.3%) followed by ‘Panniyur-
1’ (25.8%), ‘Panniyur-2’ (25.4%), ‘Sreekara’
(21.7%) and ‘Panniyur-5" (16.8%). The
grade size normally comes under the com-
mercial made TGEB and TG as per
AGMARK grading. The variety
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Table 1. Physical properties of black pepper
varieties of different grades

Grades, Pepper varieties

o PI PE PJ P-l PS
Size distribution, %

<35 81 95 174 - 139 20.1

3.8 652 645 654 519 579

4.8 25.8 256 168 333 217

>48 040 04 0.3 0.9 0.3
Bulk density, g/l

<35 4728 5136 508.0 515.0 515.0

3.8 5053 5553 526.0 531.0 552.0

4.8 5133 571.6 5533 545.0 560.0

> 4.8 4547 460.0 450.0 475.0 470.1

P: ‘Panniyur-1’, P,: ‘Panniyur-2’, P

‘Panniyur-5", P, ‘Subhakara’, P_: *Sreekara’

‘Subhakara’ had the highest amount of
berries of size more than 4.8 mm (0.9%)
followed by ‘Panniyur-2’ (0.4%) and
‘Panniyur-1" (0.4%). This grade is com-
monly called as the TGSEB. The var:gtles
‘Panniyur-1’, ‘Panniyur-2’ and 'Pan‘myur-
5’ had more than 60% of berries of size 3.8
mm which is normally called as TG grade.
The MG grade i.e. berry size less lhan 3.53
mm was obtained lowest in ‘Panniyur-1

(8.7%) and highest in ‘Sreekara’ (20.1%).

Relation between bulk density and
grades: The bulk density increased with
the increase in grade size up to 4.8 mm
and beyond this the bulk density de-
creased (Table 1). It varied from 450 to
570 g/l. The lower bulk density of grade
above 4.8 mm can be attributed to le.ss
number of berries that will be present in
a given volume due to the bigger size of
the berries. .

Interaction between grade and 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 content from
6.8 to 14.6% (Table 2). There was no spe-
cific trend with respect to any particular
grade in its primary metabolites content.
No significant variation was seen be_tw_een
grade and primary metabolites. Distinct
variations were observed with respect to
varieties.

Influence of grade on secondary
metabolites: The essential oil contefnt
showed no variations within the grades in
all the varieties except in ‘Panniyur-2’,
where the highest grade (> 4.8 mm)
showed increased essential oil content of

Table 2. Primary and secondary metabolites
of black pepper varieties of different grades

Table 3. Major chemical constitures of essen-
tial oils in black pepper varieties of different
grades

- AL, P Grades, Pepper varieties

mm P| Pz P.\ P-I . h 5 : P1 P.i Pi
Starch, % | - ’ :

ene, %

<35 347 459 515 468 370 4 . 8Plll - s .

3.8 385 474 460 456 456 <35 7.' 9.0 6.4 e o

;-1.8 435 36,5 523 307 46.7 ;: ;‘: 9.2 3'9 N .

5 535 468 469 47.1 : o : 3

SR Protein, % >48 7.5 8.2abin.:;]4e %5.8 5.4

<35 136 111 1.3 10.7 9.7 S Igs, S

. 118 103 124 1L1 96 <35 222 235 9. § 18

:2 9 7 IZ.% 13.8  10.7 99 3.8 213 260 18.2 :g; ]8.7
. ' | 0. ; 26.1 18. y "
9 108 4.8 21.2
EEEEEN I‘ible(:'.g% N 4.8 212 257 179 178 199
< 3 ‘ , .
ol = o e IQI l4 &35 - 6'?/[3“‘:[‘:‘; ﬂ|6.7 13.2
3.8 11.8 6.8 9.0 10.4 ; . ol e
4.8 12.0 6.9 T2 10.3 9.2 3.8 - g; :gz p -
>48 134 111 10.8  11.2 9.9 4.8 - l.z =L iBE 4o
Essential oil, % > 4.8 - .Limonene %

35 3.3 2.4 24 33 o y A
vy : 3 2.4 2.4 3.0 3.0 <35 208 222 184 ; 3
e 2.3 2'4 2.4 3.0 3.0 3.8 204 244 174 178 179
" : 3 3l0 2'4 3.0 3.0 4.8 199 24.1 173 207 219
T 61 res.in ‘71; >48 193 246 179 185 18.7

93 “ 9.2 , 85 8.8 B-Caryophyllene, %
. I?i 9-3 9-3 8.3 8.3 <35 ‘246 2270 223 190 221
s 104 9'3 8‘2 8.2 8.7 3.8 258 248 226 226 gig
. 0‘5 8l9 8.6 79 82 4.8 246 244 230 223 i
Sl ‘Piperine, % >48 256 261 238 243 260
<35 44 4.2 4.1 39 42 P-P.;: As in Table 1 -
3.8 3.8 44 3.9 Ak 3.8 oleoresin and piperine content in lower
4l 1 o a8 At 3ed grade, no such difference was observed
4R 33 & 8 28 for volatile oil constituents. P-Caryo-

P-P;: As in Table 1

3% for highest grade compared to 2.4%
for the lower grades (Table 2). The ole(.)-
resin content decreased with increase in
grade size and highest oleoresin contz?nt
was in the grade less than 3.5 mm. Pip-
erine content decreased with the increase
in grade size and highest piperine content
was in the grade less than 3.5 mm.

The major chemical constituents
present in essential oil 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 PB-caryophyllene (l9-2§.l%)
(Table 3). No significant variations in the
essential oil constituents with respect to
their size were observed. Variabilit)t was
observed more in relation to varieties
rather than grades. In ‘Panniyur-1’
sabinene and myrcene were not clearly
separated and hence reported as sabinenle.
Even though slight increase was found in
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phyllene, the main flavour constillucnl?f
black pepper oil was found consistent in
all the ‘Panniyur’ varieties.

The maturity of black pepper .has
been studied and reported by various
workers (Govindarajan 1976, Sumathykutty
et al 1979). The major constituents of black
pepper were reported as starch,‘ crude fl
bre and fat, but the most signiﬁcalnt ones
from the point of view of qua.hly was
reported to be the pungent principle PIP;
erine and essential oil. Sumathykutty €
al (1982) have analysed different grﬂfiis
of four black pepper cu]tivars' ld
‘Panniyur’, ‘Kalluvally’, ‘Karimunda 338
‘Kottanadan’. The grades TG and MG 1gfi'lé
comparable values with respec:‘t to Vo ?On—‘
oil and extractives whereas p:pennea ;EB
tent was higher in MG grade. The TGS

: ile oth
had slightly lower values for volatile: d
extractives and piperine values compa 3

to TG and MG grade.

The volatile oil constituents of dif-
ferent cultivars of black pepper have been
studied by many authors. Menon et al
(2000) identified 55 compounds in the oils
of 4 pepper cultivars namel Yy, ‘Karimunda’,
‘Kulluvally’, ‘Arakulammunda’ and
"Thommankodi’ by GC and GC/MS. The
main components reported were o-pinene
(2.4-11.4%), B-pinene (2.0-15.27%), §-2
carene (0.1-21.0%), limonene (9.4-21.9%)
and B-caryophyllene (19.8-45.3%). Kurian
et al (2002) reported 5% essential oil and
9.4% oleoresin in ‘Panniyur-5’. Menon et
al (2002) reported ¢-pinene, B-pinene, §-3-
carene, limonene and B-caryophyllene as
major compounds in ‘Karimunda’ ojl. They

had reported up to 45% fB-caryophyllene.
Menon et al (2003) identified 55 com-
pounds in the oil of four major black
pepper cultivars namely, “Thevanmundi’,
‘Poonjaranmunda’, ‘Valiakaniakkadan’ and
‘Subhakara’ and reported B-caryophyliene
(20-34%), sabinene (4.5-16%), limonene
(14.9-15.8%) and O-pinene (3-6.5%).
Radhakrishanan et al (2004) studied 7 black
pepper cultivars namely, ‘Panniyur-2’,
‘Panniyur-3’, ‘Panniyur-4°, ‘Sreekara’,
‘Subhakara’, ‘KS-88’ and ‘Neelamundi’ for
yield and constituents such as piperine,

oleoresin and essential oil. ‘Panniyur-4’
recorded highest yields of 2,101 kg/ha,
the lowest oleoresin of 9.2%, piperine of
4.4% and contained 2.2% of essential oil.
Singh Gurdip et al (2004) reported 49 com-
[Ponents in pepper oil. Major components
Were  B-caryophyllene (24%), limonene
1(16.8%), sabinene (13%), B-bisabolene
(7.6%) and a-copaene (6.3%).
Lonclusion

‘Panniyur-1°, ‘Panniyur-2" and
‘Panniyur-5 varieties of black pepper had
fore than 60% of its berries in the grade
3.8 mm which can be put under TG grade.
fhe variety ‘Subhakara’ had about 33.3%
BLits berries of size 3.8-4.8 mm or above
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which comes under TGSEB grade. The bulk
density of the graded black pepper in all the
varieties studied increased with increase in
the size up to 4.8 mm beyond which it de-
creased. The primary metabolites like pro-
tein and crude fibre did not show consistent
trend with respect to grade. However, starch
content increased with increase in grade size,
The secondary metabolites like oleoresin and
piperine contents were higher for the lower
grade (3.5 mm) in all 5 varieties. But the
essential oil content remained unchanged
irrespective of grade. However, no signifi-
cant difference in quality was observed
between grades.
Acknowledgement

Authors express their gratitude to the
Director, ISR, for providing all the ma-
terials required for the study.
References
Amaladhas PHA. Shinoj Subramanian,

Balakrishnan M, Visvanathan R,
Sreenarayanan VV 2004, Performance
evaluation of a cleaner-cum-grader for black
pepper. J Plant Crop 32(1):32-36
Anon 2007. Pepper. In: Arecanut and spices
database. Premaja P, Manojkumar M (eds).
Directorate of Arecanut and Spices Devel-
opment, Calicut, p 33-46
ASTA 1968. Official analytical methods, 2
edn, American Spice Trade Association,
New Jersey
Cavalieri RP 1999. Fresh fruits and vegetable:
Quality and food safety. Postharvest Biol
Technol 15:195-340
Govindarajan VS 1976, Quality of pepper in
relation to processing. In: International
Seminar on Pepper. The Spices Export
Promotion Council, Cochin, p 53-55
Jayashree E 2005, Value addition of major
spices at farm level. Spice India 18(8):33-41
Kurian PS, Backiyarani S, Josephrajkumar A,
Murugan M 2002. Varietal evaluation of
black pepper (Piper nigrum L.) for yield,
quality and anthracnose disease resistance
in Idukki district, Kerala. J Spices Aro-
matic Plant Sci 11:151-154

Menon AN, Padmakumari KP, Jayaleksmy

265

T ———

J Food Sci Technol 2009, 46(3), 263-265

A 2002. Essentjal oil ¢
major cultivars of bl
nigrum L.), ] Essent

Omposition of foyr
ack Pepper (Piper
t Oil Reg 14:84-8¢6
1 KP, Jayaleksmy A
- position of four major
cultivars of black pepper (Pipey nigrum 1)
ML J Essent Oil Res 15;155. |59 &
Menon AN, Padmakumar; KP, |
A, Gopalakrishnan M,N
Essential oil compositi
Indian cultivars of black pepper (Piper
nigrum L.). I Essent Oj] Res 12:431.434
Radakrishnan Vv, Madhusoolhanan KJ,
Menon PP, Thomas J 2004, Performance
evaluation of selected varieties of pepper
in the high ranges of Keralg, Indian J
Arecanut, Spices Med Plants 6(3):87-88
Ravindran PN 2000. ISO draft standards for
black pepper. In: Black Pepper, Ravindran
PN (ed), Harwood Academic Publ, The
Netherlands, p 511-525
Sadasivam S, Manickam A 1992, ¢;

. arbohy-
drates. In: Biochemical methods for agri-

cultural sciences, Wiley Eastern [id Publ,
New Delhi, p 1-2]

Sikka RK, Lakshmanachar MS, George CK
1984.  Some studies on the commercial
quality of important varieties of pepper.
Indian Spices 21(3):19-20

Singh Gurdip, Marimuthy P, Cat
Lampasona MP 2004. Chemical
dant and antifungal activitjes of volatile oil
of black pepper and its acetone extract, J
Sci Food Agric 84:1878-1884

Sumathykutty MA, Rajaman K, Sankarykutty
B, Mathew AG 1979, Chemical composi-
tion of pepper grades and Products. J Food
Sci Technol 16:249.252

Sumathykutty MA, Sankarikully B,
Rajaraman K 1982, Analysis of different

pepper grades. In: Prucessing technology
and marketing. Peter KV (ed), Proc of
Third Plantation Crop Symp, (12-15 Dec),
Trivandrum, p 1-7
Wood AB, Maureen Barrow L, James DJ
1988. Piperine determination in pepper
(Piper nigrum L.) and jis oleoresins - a
reversed phase high—performancc liquid

chromatographic methog. Flav Frag j
3:55-64

ayaleksmy
arayanan CS 2000,
on of four popular

alan C,
antioxi-

er 2008; accepted 01 October 2008



