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pepper in India are Panniyur, Karimunda, 
Kottanadan, Balankotta, Neelamundi, 
Narayakodi, Arakulamunda, Kalluvally, 
Aimpiriyan, etc. (Ravindran et Ill. 2000). 

Harvesting 

The maturation period of pepper varies from 
5 to 6 months in Indonesia and 7 to 8 months 
in India. In India, the crop is harvested 
during December - January in plains and 
January - April in the high ranges of Western 
Ghats. It is important to harvest pepper at 
the proper maturity in order to achieve a 
dried product of good colour and appearance. 
The spikes are nipped off by hand and 
collected in bags when one or two berries in 
the spike turn red or yellow. As harvesting 
is done manually, multiple harvesting is not 
preferred to reduce the cost. Normally, single 
pole bamboo ladder is used as a support for 
harvesting. If the berries are allowed to over 
ripe, there is heavy loss due to berry drop 
and damage by birds. 

Recent advances in product diversification 
have necessitated harvesting of the berries 
at different stages of maturity to meet the 
specific needs of the end product. The level 
of maturity required at harvest for processing 
into different pepper products is given in 
Table 1. 

The changes in chemical composition of 
pepper from the earliest maturity to ripe 

Table 1. Optimum maturity at harvest for differ­
ent pepper products (NatClrajan 1981) 

Product Stages of mClturity 

White pepper Fully ripe 

Black pepper Fully mature and near ripe 

Canned pepper 4 - 5 months 

Dehydrated 10 - 15 days before full 
green pepper rna turity 

Oleoresin & 15 - 20 days before maturity 
essential oil 

Pepper powder Fully mature with maximum 
starch 

A1I1/l1n Dims & Koriklll1f/JiJIIllf/J 

stage have been studied by Sumathykutty ef 
Ill. (1980). The volatile oil and piperine 
concentration were found to increase up to 
just before full maturity and thereafter 
decrease during ripening stage. Starch 
content showed an increasing trend during 
the entire maturity period. 

Threshing 

Trampling with legs is the traditional method 
followed for despiking . This operation is 
crude, tedious and unhygienic. Chances of 
ex traneous rna tter, soil particles and fil th 
contaminating the produce are also high. The 
harvested spikes are sometimes piled up for 
a day or two before threshing to facilitate 
easy separa tion of the berries from spike 
(Risfaheri & Nurdjannah 2000). At few places, 
mechanical threshers are put into use by 
insti tutions, farmers and corpora tes. 

A pepper thresher developed indigenously 
at St. Joseph's Estate, Gudalur, Tamil Nadu 
(Fig. 1 a) was very efficient and caused only 
minor damage to pepper corns during 
threshing (Ravikumar et Ill. 1998) . Kerala 
Agricultural University (KAU), Trichur has 
developed a thresher of 50 kg h-1 capacity. 
Tamil Nadu Agricultural University (TNAU), 
Coimbatore developed a pepper thresher of 
200 kg h-I capacity with 84.5 per cent efficiency 
(Madasamy & Gothandapani 1995a). The 
efficiency of the thresher has been enhanced 
recently to 99 .6 per cent (Fig. Ib). 

A thresher fabricated in Malaysia had an 
average threshing efficiency of 92.25 per cent, 
which however reached 99.8 per cent by 
increasing the time of threshing (wan Ismail 
et al. 1984). Rishaferi & Hidayat (1996b) 
developed two types of threshers in 
Indonesia, one using manpower and the other 
with electrical power. The mechanism of the 
equipment was based on impact and friction 
that occur in the area between threshing 
cylin.der and concave surface. 

A commercial firm at Bangalore, Karnataka 
is marketing a pepper thresher of 1200 kg h-1 

capacity under the brand name "Mohta 
Thresher". Units of this type have been 
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content 

is most 
for all spices. Pepper has a moisture content 

60 to 70 per cent at 
be ught to safer 
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and oleoresin content. 



Table 2. Comparison of black pepper threshers developed by different agencies 

Gudalur KAU TNAU 
Parameter thresher thresher thresher 

(Improved 
model) 

Capacity (kg h-1
) 600 50 200 

Power source 2 hp 0.5 hp 1 hp 
motor motor motor 

Threshing Wooden Metal Metal drum 
mechanism cylinder with. drum with with rubber 

Max. 
efficiency (%) 
No. of passes 
Damage (%) 

NK - Not known 
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Indonesian thresher 

Manual Power 

170 - 185 425 - 450 
Pedal 3 hp 

operated motor 
Metal Metal 
drum drum 

94.13 92.21 

NK NK 
3.78 6.13 

Vivega thresher 

Manual Power 

50 200 
Hand 3 hp 

operated motor 
Metal Metal 
drum drum 
with with 
angles angles 

91.5 96.0 

3 2 
4.0 > 4.0 

Mohta 
thresher 

1200 
3 hp and 

1 hp motor 
Metal 
drum 

Nearly 100 

1 - 2 
Negligible 

Cafex 
thresher 
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3 hp 
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Metal 
drum 

98.0 

2 
< 0.5 
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Fi g. 2. CPCRI dryer 

Network, Madurai, Tamil Nadu could be 
employed (or drying black pepper. Solar 
tunnel dryer (Fig. 1d ) developed at 
Mithri'ldham Renewable Energy Centre, 
Sacred Heilrt College. Cochin, Kerala has 
been tes ted for drying a vCITiety of 
agricultural produces including spices (Joy el 
nl. 1999; Pittappillil 2000). 

ASTRA dryer developed at Indian Institute 
of Science, Bangalore can be used for drying 
variety of products including black pepper. 
One such unit is installed at JISR Cardamom 
Reseilrch Centre, AppangaJa, Karnataka for 
drying cardamom. It is a batch tray dryer 
containing a cabinet for hOUSing odd number 
of trays, an efficient stove at the bottom for 
burning the biomass fuel, ducts (or conveying 
the flue gases through various locations and 
ports at the bottom to suck~in the drying ait 
(Anonymous 1998). 

An agricu ltural waste-Ci t ed copra dryer 
developed by CPCRl (Fig. 2) was evaluated 
at ITSR for drying black pepper. At a 
spread ing density of 6 kg m·l , drying was 
achieved in 9 h at 60 to 65°C. The result<ln t 
produce had dark black colour and a glossy 
appearance. 

A tray type dryer consisting of a heater, 
drying chamber with trays and plenum 
chamber was developed a t Research Ins titute 
for Spices and Medic inal Crops (RISMC), 
Bogor, lndonesia (Nurdjannah & Hidayat 
1996) . Under the plenum, it has iron pipes 
that act as a heat exch"mser. Captlcity of the 
dryer is 200 - 225 kg per batch. 

5 

Some of the progressive trad el's have 
installed cascade type dryers using kerosene 
oil or gas as fuel. The moisture in p<lrtially 
sun-dried pepper is brought down from 25 
to 10 per cent in two stages in a counter­
current hot air flow sys tem . The technical 
reason (or two stage drying is that in the first 
stage of drying, surfa ce of pepper berries 
dries fast, but moisture wIthin the core 
requires some time to diffuse out to the 
su rface (Pruthi 1993) . 

The quality of peppel' is mainly decided by 
the drying method and the extent of drying. 
The initial appearance, the level of 
microorg i'l ni sms, mould contamination and 
susceptibility to insect infestation are 
dependent upon the care taken during drying 
(Pursegolve et til. 1981) . When drymg is not 
adequ<lte, mould appears on the product 
affecting its appeiltance, quality and value . 
The optimum mois ture content for the safe 
storage of black pepper has been proved to 
be 8.20 per cent at 2S to 280C (Kachru e/ til. 
1990). 

Hot air drying and solar drying require less 
space dlle to higher spreading density 
besides saving drying time. After drying, 
the dried product is rather free from dust 
and other contaminants. The higher 
temperature build~up during drying results 
in a glossy dark black co loured product that 
can fetch <l better price (Patil 1989) . Studies 
at nSR showed that when pepper is dried at 
60 to 65°C, microb ial load is completely 
eliminated. 

Cleaning and grading 

The threshed and dried peppe r has 
extraneous matter li ke spent spikes, 
pinheads, stones, soil particles etc. mixed 
with it. Cleaning and grading are basic 
operations tha t enhance the va lue of the 
produce and help to realise h igher returns. 
On a small scale, most of these impurities are 
removed by win now ing and hand picking. 
Some farmers have developed cleane rs 
locally. They are very simple in construction 
and easy to operate. Such uni ts cons is t of (I 

fan /blower and a feeding assembly. The fan/ 
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blower is placed at the rear end of the hopper . 
Cleaning is achieved by reeding the material 
throug h the hopper into a s tream of air 
blowing in perpendicu lar direction. The 
heav ie r fractions (mature berries) fall nearby 
while the lighter fractions (dust, immature 
berries, pinheads and spent spikes) are blown 
away. 

KAU developed a multiple sieve rotary type 
cleaner cum grader for fa rm level operiltion. 
The unit co ns ist s of three concentric 
cylindrical s ieves welded at one end on a 
circular mild s teel plate . Under opt imum 
conditio ns, the cleaning and grading 
efficiency are fo und to be 65.00 and 99.63 per 
cen t, respedively . However, this is ItOI 

popular among farmers . 

TNAU has eVilluated a g ravity based spiral 
separa tor fo r cleanin g b lack pepper 
(Mad asamy & Gothandapani 1995b; 1996). 
This u n it is ideal {or cleaning foreign 
materials like rod ent exc reta and spent spikes 
(rom dried pepper. Clean ing is based on the 
coefficient of friction and Shape. Cleaning 
efficiency o f the unit was fo und to be 98.60 
per cent at 120 kg h·1 capacity. 

Varadharaju & Srcenarayanan (1992) 
developed an inclined belt sepa rator for 
clean ing b lack peppe r . The principle o f 
sepa rati on is based on roundness and surface 
tex ture . This unit co uld be employed for 
removing spent spikes and other vegetative 
matter from good pe pper berries . A 
separat ion efficiency of 98 per cent at SO kg 
h· 1 capacity has been achieved. 

CFTRI has developed a processing unit with 
a capacity of 100 kg h·1 fo r continuous pre­
cleaning and gradi ng. Jt co nsis ts of an 
asp irato r , destoner, ro tary washer, 
continuous f1uidised dryer, air classi fier and 
grader. The processed produc t is free of 
dus t, ex traneo us matter and of exportable 
quality (Natarajan 198 1). 

At processors' leve l, before packing, dried 
pepper is mechanically cleaned to get rid of 
extraneous matter such as dirt , s talks, spent 
spikes. pinheads, s tones e tc. and also graded 

Amn/n DIms 6- Koriktllli/Ilillof/i 

according to size o r density of berries. 
Pneumatic separato rs eqUipped with 
magnetic gadgets arc used to remove debris 
based o n spec ifi c g ravity . Magnetic 
separators remove meta lli c con ta minatio n 
such as iron filin gs . Vibratory conveyors with 
inclined decks in combi n a tion with air 
classification are used (or de-stoning of black 
pepper (Pruthi 1992). In export hou ses, 
pepper is cleaned and graded with the help 
o f a multip le sieve cum ai r classifier whereby 
dust, stalks, pinheads, immature berries and 
ex ira bo ld pepper arc co nveniently 
separated . These machines are highly 
efficien t and are capable o f handling large 
quantities. 

Using sieves, cleaned pepper is sHted into 
different g rades based on size. Well-defined 
grCldes have been establi shed by Agmark -
Directo ra te of M arketing and Inspection 
(OMl ). These st.lndards are bei ng 
imp leme nted rigorously under the 
Compulsory Agmark Grading Scheme fo r 
exports from India . The grades are. as follows 
(Pruthi 1993) , 

• Malabar Ga rbled (MG Grades J and 2) 
Black Pepper 

• Malabar Ungarbled (M UG Grades 1 and 
2) Black Pepper 

• Tellicherry Garbled Black Pepper Special 
Ex tra Bo ld (TGSEB) 

• Tellicherry Garbled Ext ra Bold (TGES) 
Tellicher ry Garbled (TG) 

• Pin heads (PH G rade s pecial and 
Grade 1) 

• Gar bled Light Pepper (GL Special, GL 
Grades I and 2) 

• Ungarbled Light Pepper (VGl Special, 
VGl Grades 1 and 2) 

• Black Pepper (Non-s pecified) 

Storage 

'Black pepper is hygroscopic in nature and 
absorp tion of m oisture fr o m air, notably 
dur ing rainy season with high humidity may 
result in mou ld and insec t infestation. Pepper 
needs p ro tection against ingress of moist ure, 
ligh t, heat and loss of aroma o r flavou r 
during storage. Befo re storage, it should be 
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insects. 

Constituent 

Moisture 
Starch 
Crude fibre 

Total ash 
Non volatile ether extract 

of black pepper 

8.7 14 
28.0 - 49 
8.7 - 18.0 
1.7 - 7.4 
3.6 - 5.7 
3.9 11.5 

7 
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Table 4. 

Grade 

4.75 

Extra Bold 
4.25 

Garbled 
Extra Bold 

4.25 
Garbled 4.00 

Table 5. ASTA and ESA 

Whole insects, dead 
Mammalian excreta 
Other excreta 
Mould 
Insect 

Ta.ble 6. ESA 
contamination 

Constituent 

Salmollella 
E. coli and coliforms 
Yeast and mould 

0.5 3.0 11.0 

0.5 3.0 11.0 

0.5 3.0 11.0 

2 
2.2 
11.0 2.2 
1.0 1.0 
1.0 1.0 
12.0 12.0 
7.0 3.5 
1.5 0.3 
2.0 1.5 
1.0 0.5 

on microbial Table 7. ESA 

Absent in 25 g 
102 to 
105 to 106 

LeCld 
Arsenic 

Amn/a DIms & Korikal1tl1illlatl! 

General 
characteristics 

Shall be dried mature 
berries of 

dark brown to 
black in 

with a wrinkled 
surface. It shall be free from 

mould or insects 
or other adulterimt 

nil nil 
nil nil 
104 - 106 10~ 106 

nil 
13.0 
7.0 
1.5 
2.0 
1.0 

10 ppm 
5 ppm 
20 ppm 

nil 
13.0 
3.5 
0.3 
1.5 
1.0 
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10 minutes 
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3. 
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Presence 
to maximum of 5 cent. 



Block pepper: vru·ce.s;SlJJ'(l and 11 



12 

countries. 

1998 The ASTRA drier. & 
8 32 - 33. 

2001 of the NATP Task Force on 
and Plantation 
New DeIhL 

;iovjndclral,m V S 1977 

U .. lLilUHlj:(,. Cashew. 

and evaluation. CRC Critical Rev. Food 
Sci. NutL 9 : 115 225. 

D 1962 White pepper. Indian Patent 70 : 349. 

C "'-''''''-'''''' G P & 
""' ...... ,..,"'0 ..... "' ...... of GflrciJ1ifl fruit rinds 

Indian J. 
dicinal Plants 1 : 100 - 108. 

AmaIn DIMS & Koriktll1tltimnfll 

Ravindran P N & Sasikumar B 
~~l-.~~,I~,. .. , of 15 

Cochin. 

Kachru K P, PatH R T & Srivastava P K 1990 Post harvest 

Cochin. 

Kri:shnasv"arrIY M 

of pepper 
12-16. 

Enumeration of in and 
mixtures. J. Food Sci. Techno!. 8 : 191 

- 194 . 

... id ... n~'f'V\r·\J"\ ... ~hu B & Zachariah T J 1992 

pepper on 
Arecanut & 

Ravindran 

Board, Cochin. 

LakshmanClchar M S 1993 
India . 8 10. 

: 75. 

pr()ce~;sirut of 

oils & oleoresins. 

Lewis Y S, E S & C P 1969 
White pepper. Perfum. Essent. Oil Res. 60. 53. 

India 8 : 66-67. 

h ..... ,....1~ .. ,,~'" L 1996 Evaluation of a 

se}:larattor .... "'·" .... 1."' ...... " .... for pepper ..... ,'-,,,.u,,!".. 

J. 20 

Mathew A G 1994 ~1~ .... ln ............. ", of pepper. IntL 

12. 

Bhat A V & Sreedharan 
"'~r""",,,,~.r, .... of in black 

pepper. : 16 - 21. 



Black pepper: aro'cessm'(T and 

IntI, 

Nair C K 1999 

1 .... ,;:\I";:\"::ln~~n C 5, Sreekumar M M & 

PatH 

2000 Industrial prc)ce,SSII 
Black 

in India. In: 
Products: A 

N & Dhalimi A 1998 Enhancement on 
of white pepper: Indonesian ""vl·.,,,,,,.ionrac. 

News BuB. . 28 37. 

at farm level in lndonesirl. 
News Bull. 20 : 20 26. 

studies on black pepper 
J. Food Sci. Techno!. 26 : 230-231. 

G P 2000 Solar for efficient The 
Indian dt: 27-6-2000. 

Academic Press 
Inc. New York 

Pruthi J 5 1991a Insect infestation in black pepper and 
its disinfestation. Part I . News 15 
7-14. 

Pruthi J S 1991b Insect infestation in black pepper and 
its disinfestation. Part II. News 15 (3) : 
7-16. 

Pruthi J S 1991c Microbial infestation in black pepper 
and its control measures. News 15 
8 23. 

Pruthi J S 

J. 

Pruthi J S 1993 
ment and Post-Harvest 
Council 
Delhi. 

Pruthi J 1997a Diversification in pepper utilization. 
Part L Green pepper IntI. 
Bull. 21 : 5-9. 

13 

Pruthi J S 1997b Diversification in pepper utiJization. 
Part Green pepper IntI. 
News Bull. 21 : 6-9. 

W, Brown E Robbins 5 
New York, Vol. 1 R J 1981 

10-99. 

A, Nair P K U & Ibr(lhim K K 1999 
Eva1uation of different materials for of 
black pepper India 12 
: 9 10. 

& Viwanathan R 1998 
India 11 . 20-21. 

Ravindran P NJ Nirmal Babu & 

Risfaheri & 

Risfaheri & 
In: 

K S 2000 

1996b Research progress on 
for white pepper orClce~;smlQ: 

News Bull. 20 : 23 28. 

Sivadasan C R 1999 ;:,p(:Clrlcauor1s of black 
.5 7. 

Sudharshan M R 2000 White pepper: A value 
addition to pepper. India 13 

Menon A N, Amma M Sreedharan 
rot";;,,,:;,,, C S 1999 Bacterial removal 

skin from pepper. India 12 : 9 11. 



14 

Thomas P P, Menon A 
1991 Selective o- .. ,nri-,M'" as a basis for se}:)anHlllt\?: 

white pepper. News 15 : 13 - 15. 

V;:\rlC1I'\Q'~'" J 1991 Add a News 
15 : 9 - 11. 

1 1999 White pepper. India 12 : 20. 

Amnln DIJns & Kori/awlhimnth 

wan Ismail W [ 1984 Studies of a 
pepper thresher for Sarawak. 
nization in Asia, Africa and Latin America 15 
: 63-66. 

Warmbrod F & 
counts in and condiments. J. 
Assoc. Off. Anal. Chern. 49 : 678. 

Zachariah T J 1998 Post harvest of 
In: Bosco S J D Summer School on Harvest 
and Post of Plantation 


