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Abstract : Appearance of red or yellow colour in any of the black pepper berries of a spikeindicates optimum maturity. During the
production of black pepper, harvesting is done at this stage. Open sun drying method is prevailing in Uttara district of Karnataka
and in any other parts of the country too. Traditionally, black pepper issundried on afloor coated with cow dung slurry resulting
in poor quality produce with less per cent recovery, oleoresin, piperine and aroma and ultimately resulting low market price. In
CFTRI technique, the pepper berries/spikes are dipped in boiling water for one minute and then sun dried to get aquality produce.
However, it is cumbersome and requires skill. An experiment was conducted at Krishi Vigyan Kendra, Sirsi and in farmer’s fields
of Siddapur Taluk, Uttar Kannada. InT, and T, whole spikes and de berried berries were sun dried in open sun on cement floor,
respectively. Whereasin T, and T, whole spikes and de-berried berrieswere processed by dipping in hot water for one minute and
then sun dried. In T, and T whole spikes and de-berried berries were processed in between polythene sheets (200 gauge) for 2-
3 hours (till they become black) on first day and then sun dried for 3-4 days. The dry weight of the produce was recorded and per
cent recovery was worked out. The samples were analysed for physical and chemical characteristics like bulk density, aroma,
colour, per cent oil, oleoresin, piperine and moisture at 11SR, Calicut. Thetreatments T, and T recorded higher recovery of dry
berries, good colour, higher aromaand higher market price. Inlargescalestudies T, performed better inrecovery aswell asquaity
parameters such as oleoresin and piperine contents.
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INTRODUCTION which is about 70 per cent of the total earnings from
spicesto the national economy. Black pepper iscultivated
in approximately 2,00,000 ha in India with annual
production of about 50,000 M T. Thisaccountsfor more
than 50 per cent of world’s area of pepper cultivation,

Black pepper (Piper nigrumL.), the king of spices
exported from India and earning foreign exchange of
Rs.41,651 millionto the country (Ragjan and Sarma, 2000),
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but contributes only around 25 per cent of global
production. Though India had a pre-eminent position
during 1950’s by meeting 80 per cent of world’s supply
of black pepper, the export has now dwindled to less
than 33 per cent as a result of stiff competition from
newly emerged pepper producing countries such as
Indonesia, Malaysia, Brazil and Vietnam (Senthilkumara
and Vadivel, 2000 and Thomas, 2002). Black pepper
containsan array of phytochemicas. Volatileoil, oleoresin
and piperine are the important products of high
commercial value extracted from pepper. The post-
harvest processing of black pepper comprise many steps
likethreshing, blanching, drying, cleaning, grading, and
packaging. Each step isimportant but, drying isthe most
crucial step for attaining quality and storage life.
Harvesting of pepper isdone by manua picking of spikes
containing unripe, but mature berries. Appearance of red
or yellow colour in any of the berries of aspikeindicates
optimum maturity of that spike. For the production of
black pepper, harvesting is done at this stage. Open sun
drying methodisprevailingin Uttaradistrict of Karnataka
and in other parts of the country too.

The threshed berries are subjected to ‘blanching’,
i.e. they are dipped in boiling hot water exactly for one
minute these are then dried. In open sun drying method
drying depends upon the climatic conditions
(Krishnamurthy et al., 1993). Dried berries are collected
and cleaned. Traditional methods of pepper processing
and post-harvest operations have a lot of problems.
Unhygienic techniques and mishandling of the cropsmost
oftenleadsto contamination and low quality produce (Joy
et al., 2002). It has been reported that open drying of
berries results in contamination by dust, bits of reeds,
stalks, bird droppings etc. (Sreekumar, 2001). Moreover,
asthedrying period prolongsthereis chance of microbial
contamination. The delay in drying time and degree of
microbial contamination can easily affect the aroma
quality though no great changes may occur in the physi co-
chemical characterigtics (Govindargjan, 1977). Generaly
farmersdry pepper only to amoisture level of 16-18 per
cent instead of the standard 11-12 per cent. Quite often,
the produce supplied by thefarmersisnot properly dried,
cleaned, graded or packed according to recommended
standards.

Pepper drying can also be done using solar dryers,
but prevailing solar dryers have limitations. They
suggested that in black pepper, 1ot of importanceisgiven
ontheglossy finish. However, pepper isgrown in coastal

region, wherequality deterioration dueto fungusondried
product is quite evident. Intensive research on drying
principles and dryers has been carried out in India. The
foremost value of pepper is its flavour, aroma and
pungency. The quality is attributed by its volatile ail,
oleoresin and piperinein general. Moisture content and
level of physical contaminants are also important while
analysing export quality. Alkaloid piperineisconsidered
to bethe mg or constituent responsiblefor the biting taste
of black pepper. Retention of piperine, volatile oil and
oleoresin is the prime criteria to be conserved while
drying.

InIndia, themajor pepper growing statesareK erala,
Karnatakaand Tamil Nadu. Traditionally, black pepper
is sun dried on a floor coated with cow dung slurry
resulting in poor quality produce with less per cent
recovery, oleoresin, piperine and aroma and ultimately
resulting low market price.

In CFTRI technique, the pepper berries/spikes are
dipped in boiling water for one minute and then sundried
to get aquality produce. However, it iscumbersome and
requiresskill. Hence, thereisneed to devel op atechnique
which does not require skill and produce quality product
which fetches high price in the market.

MATERIAL AND METHODS

An experiment was conducted at Krishi Vigyan
Kendra, Sirsi and in farmer’s fields of Siddapur Taluk,
Uttar Kannada. The experiment was laid out in RCBD
(Completely Randomized Design) with 6 treatments
replicated 10 times using 100 kg spikesin each treatment.
And in large scale trial in each treatment 5.0 quintal
spikes were used. The spikes were harvested when 2-3
berriesin each spikewereripe. In T, and T, whole spikes
and de berried berries were sun dried in open sun on
cement floor, respectively. WhereasinT,and T, whole
spikesand de-berried berrieswere processed by dipping
in hot water for one minute and thensundried. In T, and
T, whole spikes and de-berried berries were processed
in between polythene sheets (200 gauge) for 2-3 hours
(till they become black) on first day and then sun dried
for 3-4 days. Thedry weight of the produce was recorded
and per cent recovery was worked out. Number days
takenfor dryingwasalso low in thesetwo treatments as
compared to others.

i Dry weight of berries after drying <100

Fresh weight of berries
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The samples were analysed for physical and REsSULTS AND DiISsCcUSsSION
chemical characteristicslike bulk density, aroma, colour,

per cent oil, ol eoresin, piperine and moisture. Theresultson different methods of drying of berries

of black pepper indicated that dry recovery (%) of berries

Tablel: Dry recovery (%) of berries

Per cent recovery

Treatments First year Second year Third year Pooled mean
T1: Drying of whole spikes in open sun on cement floor 34.20 33.30 33.42 33.65
T2: Blanching whole spikes in hot water for one minute and then sun drying 35.00 35.00 34.91 34.97
Ts: Processing of whole spikesin between polythene sheets and then sun drying 36.00 35.60 35.08 35.56
T4: De-berried and then sun drying 34.60 34.60 33.95 34.38
Ts: De-berried and dipping in hot water for one minute and then sun drying 35.00 35.20 34.91 35.04
Te: De-berried and processing in between polythene sheets and then sun drying 35.90 35.50 35.08 35.49
SE+ 0.35 0.44 0.46 0.18
C.D. (P=0.05) 1.04 1.30 135 0.53
C V(%) 1.99 251 2.63 1.03

Table2: Qualitiesof dried berries (3 years Avg.)

Treatments ¢ d(’\é?]' f%fr ?j%isng Colour of berries Aroma Mezrl';est /%;: e
T1: Drying of whole spikes in open sun on cement floor 07 Dark grey with mixture of Mild 105.00
red and green tinge
T,: Blanching of whole spikes in hot water for one minute 06 Even dark berries with Strong 116.00
and the sun drying good luster
Ts: Processing of whole spikes in between polythene 05 Even dark berries with Very strong 120.00
sheets and then sun drying good luster
T4 De berried and then sun drying 07 Dark grey with mixture of Mild 108.00
red and green tinge
Ts: De berried and dipping in hot water for one minute 06 Even dark berries with Strong 118.00
and then sun drying good luster
Te: De berried and processing in between polythene sheets 05 Even dark berries with Very strong 120.00
and then sun drying good luster
* TSS, Sirsi, Uttar Kannada district, Karnataka
Table 3: Large scale processing of black pepper berriesin between polythene sheets (Third year)
Treatments % recovery
T.: Drying of whole spikes in open sun on cement floor 32.60
T,: Blanching of whole spikes in hot water for one minute and the sun drying 32.80
Ts: Processing of whole spikes in between polythene sheets and then sun drying 34.00
T4 De berried and then sun drying 33.40
Ts: De berried and blanching in hot water for one minute and then sun drying 33.50
Te: De berried and processing in between polythene sheets and then sun drying 34.20
SE+ 0.25
C.D. (P=0.05) 0.75
CV (%) 1.98
Table4 : Physical and chemical characteristics of berries*
- A"
Method of drying Bu(”g;/Icij?rnei| v Oleoresin Pi perliDr?reCent = QOil Moisture
Sun drying on cement floor (T,) 540 7.3 25 32 120
Blanching in hot water and then sun drying (T>) 550 7.0 26 32 10.0
Processing in between polythene sheets and then sun drying (Te) 510 77 33 32 8.0
Processing in between polythene sheets and then sun drying ( large scale) 500 8.1 3.8 2.8 6.0

*Analysed at 11SC, Calicut
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was higher in T, (Processing of whole spikes done in
between polythene sheets of 200 gauge and then sun
drying for 2-3 hours, till they become black on first day
and then sun dried for 3-4 days) (35.56%) followed by
T, (De-berried and processing done in between
polythene sheets of 200 gauge and then sun drying for
2-3 hours, till they become black on first day and then
sun dried for 3-4 days) (35.49%) as compared to other
treatments (Table 1). Sodha et al. (1985) reported that
for open sun drying the grain layer thickness should not
be more than 5 cm. Since the treatments T, and T,
where whole spikes and de berried berries were sun
driedin open sun on cement floor, respectively, they could
not give higher recovery. Whereas T, and T, where
whole spikes and de-berried berries were processed by
dipping in hot water for one minute and then sun dried
also did not recorded the higher recovery. The lowest
recovery wasobtained under T, (Drying of whole spikes
in open sun on cement floor) (33.65).

The number of daystaken for drying waslowestin
T, (Processing of whole spikes in between polythene
sheets and then sun drying ) (05) and T, (De berried
and processing in between polythene sheets and then
sundrying) (05) anditwashigherinT, (Deberried and
then sun drying) (07).

The samples were analysed for physical and
chemical characteristicslikebulk density, aroma, colour,
per cent oil, oleoresin, piperine and moisture at I1SR,
Calicut indicated that the treatments T, and T recorded
higher recovery of dry berries, good colour (Even dark
berries with good luster), higher aroma (Very strong)
and higher market price (Rs.120 per kg) as compared to
T, (Rs.105 per kg) (Table 2). In large scale studies T
performed better in recovery as well as quality
parameters such as oleoresin (7.7-8.1%) and piperine
(3.3-3.8%) contents. However, according to Jacob et
al. (1985) blanching improves the colour but affords
pepper fruits depl eted of significant quantum of volatiles.
Black pepper dried in solar tunnel dryerswas hygienic
and performed high quality over commercid samples(Joy
et al., 2002).

Conclusion:
Drying of black pepper in de-berried berried form

and processing in between polythene sheets of 200 gauge
for 2-3 hours (till they become black) on first day and
then sundriedfor 3-4 days(T,) will give better recovery
and good quality berriesin-turn higher market price.
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