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from the drYIng eq uatI on and the observed and 
predi cted drying curves were compared . 

Biochemica l analyses were ca rried out on both 
fresh and dried chaba of different maturity stages. The 
parameters est imated were moisture content, volatile oil, 
oleoresin, piperine and starch. Moisture content was 

Tublc I. Proxilll !l lc composition of rresh and dried Pliler clmbll 

J\'lalurity Moisture Volatile Oleoresin Piperine Starch 
kg" DM oil % % % % 

Fresh 
Malurc 2.547 0.40 3.83 0.85 16.23 
Ripe 2.4Q.l 0.40 3.54 0.75 17. 10 
Over-ripe 2.374 0.37 3.26 0.72 17.47 

Dried 
Mature 

Influence of harvesting stage and drying on 
quality of Piper chaba Hunter 

estimated by Dean and Stark method and expressed as 
kgkg-

I 
OM (db). Volati le oil and oleoresin were estimated 

using American Spice Trade Association (ASTA, 1985) 
method while piperine was extracted and analyzed 
according to the procedure of Wood el al. (1988) using a 
Shimadzu Reversed-Phase HPLC. Starch was estimated 
by phenol-sulfuric acid method (as total carbohydrate 
multiplied by 0.9 factor) in a Shimadzu UV visible 
spectrophotometer at 499 nm. The samples in five 

Ripe 

Over-ripe 

0.059 1.29 
0.06 1 1.26 
0.069 1.06 

8.09 2.19 50.09 
7.09 2.17 50 30 
6.59 1.99 50.52 
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When firewood is burnt, fresh air enters from the 
bottom and gets heated before moving up by natura l 
convection. The drying temperature was maintained by 
adjusting the air inlet rate as well as the rate of 
combustion. The weight reduction observed at hourly 
interva ls is presented in Table 2. At 60 to 650C, drying 
was ach ieved after 9 h of exposure. Fig. I shows the 
weight reducti on observed during drying of chaba at the 
three stages. The weight reduction curve was similar for 
the three stages with the moisture loss per un it time being 
higher duri ng the initial stages of drying , which 
decreased, as dryi ng continued. More than 50 per cent 
of the total moisture was removed in the initial two hours 
of drying. The moisture content after 2 hours of drying 
was 1.230, 1.155 and 1.138 kgkg·1 OM in mature, ripe 
and over-ri pe spikes, respectively. The plot of drying rale 
Vs moisture content va lidates that chaba is dried in the 
fa lling rate peri od of drying. The dry recovery was highest 
in over-ripe stage (30.1 7 per cent) followed by ripe (30. 12 
per cent) and mature (29.43 per cent) stages. The drying 
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Java long pepper (Piper chaba Hunter) is a 
glabrous, fleshy climber with adhesive roots, natI ve of 
the Moluccas, commonly found in IndoneSIa and North 
Eastern parts of India. The fruiting spikes ar~ erect, 
cylindro-conic, widest at base, bright red when npe and 
2.5 - 7.5 cm long (Ravindran, 2000). The fnuts are 
formed of latera lly fu sed seeds. The fruit is thick green 
during the initi al stages of development, whIch 
subsequently turns orange and then. into de~p red on 
ripening. Long pepper traded in IndIa IS denved from 
two or three spec ies, including Piper /Ollglllll and Piper 
chaba. The products of these species are used for the 
same purposes, though they vary in theIr effectIveness. 
Chaba is widely used in ayurvedlc_medlClIl e as a 
stimulant and carminative and in the treatment of cough, 
cold and haemorrhoidal affliction. It is also given for 
colic and renal diseases. 

The fruits have a weak aromatic odour and a 
pungent flavour somewhat resembling "lack peppel:, but 
comparatively weaker. P chaba is similar in composltl?n 
to black pepper but contains less piperine and volatIle 
oiL 

Dried Pchaba yields on steam distillation about 
one per cent of a light green volatile oil with an odour 
reminiscent of that of black pepper and ginger oil 
(Krishnamurthi, 1969). Piperine present i? the s pikes 
imparts pungency and biting taste to the spIce. Plpenne 
is reported to have man y pharmac?logical and 
antimicrobial properties. the mature spIkes are more 
pungent arid lose its pungency and q~.a lity on. ripetlmg 
(Ravindran, 2000). Other major quality conslItu.ents of . 

. the spice are oleoresin, starch, elc . Oleoresms are 
'concentrated products representing the total flavour of 
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replications per treatment were analysed. Data on quality 
. d bta 'ned by solvent extraction. TheS(' of dried chaba were stati stica lly analysed using SPSS the spIce an are 0 I " . . . 

are blends of volatile oil and resinous matter made.up of package to find out the slglllfica nt dIfference III quality 
t . I'ples colours fixed oi ls etc The mOIsture among the three stages of matunty. pungen pnnc, , ,. 

content of fresh P chaba is as high as 70 per cent. 
As the sp ikes ripen, due to physiological changes, 

Work on post harvest process ing of Piper chaba the colour of the spikes turns from green to red and then 
is very limited and thi s work is a venture into the d~ying into deep red co lour with associated softening of the 
and quality aspects of P chaba. This study was also auned tissues. The proxiillate compos ition of fl:esh P chaba at 
at identifing the best stage of harvestlllg of spIkes ID three stages of harvest is given ill Table I. The initial 
obtain a dried product of superior quality. moisture content of mature, ripe and over-ripe spikes was 

F · h 'k s were harvested at three stages or 2.547,2.404 and 2.374 kgkg-' OM, respectively. Moisture Ies Spl e . . . h . . " I' 
. I . Inature (green and J'ust turnlllg '"t~ In t e spIkes decreased dunng npenllIg and was ower III matunty name y, ' . . . 

orange), ripe (red) and over-ripe (deep red and soft) npe and over-npe spIkes compared to mature spikes. 
Mechan ica l drying was carried out in the Central! 

Plantation Crops Research Institute (CPCRI) Smal 'IlIbI.2.lIot airdl'ying characlerislics of Piper chaba 
Holder' s dryer. The dryer compr ises of a dry,"! :-Ai.-lu-n-'t---,:"', -=. :"', ____ -.: _____________________________ _ 

b · -hea Y .. res • Weighl (g) allheend of chamber, plenum chamber, umlng -c um. ~ weight (g) (" hI' 2""hl' 3"'hr 41hhr S"'hr 
exchanger and chi mne y wit h regu I ators . Fresh splk ;-;Mat.re----.::.:5:!e000:::c:~-3...:8-93:::.2:...5 --3 =-,0"':7. 7::.:5--.:25:...53...:.7::.5--2.:..,2-6::.:.25- -.:,8:...56::.:.5:...0--.:...-.::.:.---.:"-- ::.....:"--..:.........:::.----'-== ...:... 
were spread on the wire-mesh surface of the dry,"! RIpe 5000 3974.25 3165.75 2598.00 2173.50 1886.25 
chamber at a load density of 10 kgm-

2 
Firewood IY~ 5000 3959.75 3169.25 2584.50 2IS1.75 1877.25 

burned on the grate inside the burning ch.amber ":;T:c----~'--~Z:!..'._..2.'.'Z::.~-'~:!::..._.:'..'.':.'2._~~'-...:.:.:.l:.'."-_~::'::.._~~_........:.':::::"--_-=:~_ 
whenever required to keep burning. The dry~ng 
temperature was maintained at 60 - 650C by adJ 
the exhaust valves as well as the fresh air inlet 
at the bottom. As drying progressed, the weIght 
of the material was recorded at hourly intervals. 
material was again reloaded immediately t.o . 
the drying. The time lapse during each welghmg 
subsequently adjusted in the drying time. DrY I.~g 

continued till the weight .reductl on per un! 
became ins ignificant a!ld the dryilig ratIO 
computed .. The dryiIig curve was drawn· by 
moisture content against drying ·time and the 
equation was fitted using the SPSS statistical 

oil, oleoresin and piperine were also higher in 
stage and showed a decreasing trend during 
The volatile oil and oleoresin content at mature, 
over-ripe stages were 0.40, 0.40 and 0.37 per 
3.83, 3.54 and 3.26 per cent. Piperine was 
to be 0.85, 0.75 and 0.72 per cent wh ile the 

(Conte.nl varied from 16.23 to 17.47 per cent in the 
The volati le oil, oleoresin and piperine were 

mature spikes; which decrease during ripening. 
t!lu1cti'()n in volati le' oi l, oleoresin and piperine 
1fIP<~ninIQ may be attributed to the physi"ological 

OcCurring in the spikes. 
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ratio was computed as 3.375: 1, 3.32:1 and 3.3 15:1 for 
mature, ripe and over-ripe spikes. Compared to ripe and 
over-ripe stages, the recovery in mature stage is lower 
owing to the higher initial moisture conten t and lower 
starch content. 

The drying curves obtained by plotting moisture 
content against drying time appear similar for all stages. 
Using regress ion analysis, the drying equation for chaba 
was best fitted as y ; a x eb' 

where, 

y = moisture content (db) at any point of time 
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a, b = constants 

= drying time, min . 

However, the va lues of a and b vary for the 
different stages. Table 3 gives the values of equation 
constants a and b as well as R' values of the model drying 
equation. The observed and predicted drying curves are 
shown in Figure 2a to 2c . In all maturity stages, the 
observed and predicted drying curves show high degree 
of comparability with the R' values lying in the range of 
0.984 to 0.997. The accuracy of prediction was highest 
for mature spikes as seen from the R' value. 

Table 3. Constants in drying equation of chaba 

Maturity 
Mature 
Ripe 

Over-ripe 

0000 , 

.-: 5000 
III ." OJ 4000 . ro r 
E 300J ; - . 
2 2000 ! .<: ' 
,2> j 

~ 1000 , 

o 

a 
2.8318 

3.0432 

3.1384 

b Rl value 
-0.0072 0.997 
-0.0083 0.987 

-0.0088 0.984 

. ___ ripe 

-+-rmtlle 

-*- over-ripe 

o 23456789 

Dl)Iirg tirre, h 

Fig. 1. Weight reduction curve of Piper clmba 
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Fig. la. Drying cunes of Piper chaba (mature) 
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Fig. 2b. Drying cunes of Piper chaba (ripe) 

48 

3.5 

0 3 , 
"", 

2.5 
. 

~ 

'" ~ 2 C 

~Observed . 

___ Predicted (R2=O.984j 

~ 1.5 c 
8 1 
~ 

~ 0.5 
0 0 :; 

0 60 120 180 240 300 360 420 480 540 

Time, min 

Fig. le. Drying curves of Piper chaba (over.ripe) 

The quality of dried chaba is presented in Table I 
The moisture content after drying fell to 0.059, 0.061 
and 0.069 kgkg-I DM in mature, ripe and over-ripe spike! 
respectively. However, the moisture content was not sig 
nificantly different in the three stages. This moisture 
content was found to be safe for storage. 

The volatile oil and oleoresin content in dried 
chaba were estimated as 1.29, 1.26 and 1.06 per cent and" 
8.09,7.09 and 6.59 per cent respectively for mature, rip! 
and over-ripe stages. Due to loss of moisture by drying 
the volatile oil and other constituents got concentrated 
and were higher compared to fresh chaba. Volatile oil 
oleoresi n and piperine content were higher in the matur. 
spikes compared to the other stages. The volatile oil co~ 
tent is at significailtly higher level (P <= 0.01) in thtl' 
mature and ripe stages compared to ovel:-ripe stage. How 
ever, there is no significant difference in the volatile o' 
content of ripe and mature spikes. Volatile oil contain 
the active principles and this is an imp0l1ant factor de 
termi ning the quality_ Oleoresin in dried chaba rang 
from 6.59 to 8.09 per cent while piperine was found t 
vary from 1.99 per cent to 2. 19 per cent. Thougli ol~ 
oresin and piperine were higher in mature stage, then 
does not ex ist any sign ificant difference in these co~ 
stituents with respect to maturity. The starch content d 
dried chaba ranged from 50.09 to 50.52 per cent. Afid 
drying, the colour of the mature, ripe and over-ripe spik~ 
turned to black, brownish-red and black, respectivel) 
Though, mature and ripe spikes have same qual ity, fir 
spikes have poor market acceptability due to brownis 
red colour. Mature spikes with black colour fetches 
highest price. Therefore, it is concluded that chaba h 
to be harvested at the mature stage (greenish-orange)! 
maximum quality. 
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