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Nalional Reseairch Centra for Spices, Callcut has carried oul lhe eva!ualion ol the chemical quality

i consliluerds of black pepper cullivars, while pepper and turmeric germplasm. Tho popular cuitivars

; wereg Indexed based on the lavel ol essential oll, pipedne and oleoresin. Tha chemlcal guallly of black
- and while pepper were compared. The turmeric germplasm were evalualed for I1s curcumin and dry.
recovery The eliect of climale, localion, rainfall etc. on the quallly trails are discussed.

lnlloduct:on

Spices Impart aroma and tasle to the food. Aroma of the splce Is due lo lhe vohltlo oils present

“in it. Volatile oils consist of monlerpene hydrocarbons, sesquileipenes, oxygenated monoterpenes,

“phenyl ethers and oxygenated sesquilerpenes. The essential oil Is separaled by hydiodistillation of

the powdered spices and is collected in clevenger traps (lighter than waler type) (ASTA, 1968). The

fuil taste of the spice is exlracled using sclvents like acelone, elhyl alcohot or ethylene dichloride.

\Fhe dark viscous mass oblained after evaporalion of lhe solvent is called "oleoresin’ - it contains the
‘0|l and pungent principles and resinolds.

' Black pepper

The volalile oil, piperine - the major pungent principle - and oleoresin of 69 black pepper cullivars
\were eslimated. The piperine was eslimated by the modilied method of Sowhagya et al. {1988). The
isludy led lo the ranking of the cullivars Irito high, medium and low in piperine, volalile ofl and oleoresin.
.'lTable 1 gives the varialion in quality within a variely. The ¢ullivars having superor qualily allributes
are glven in Table 2, .

Tablo 1 Vatlallon for qualily lrails In some popular black peppor cultivars

culilvar colloclion pipering rank ofoorosin rank assenllal  rank
olf

Karlnunda (1 6.25 I 1247 M 4.62 1
(2) 4.94 M 13.09 M 3.25 M
(3) 2.94 M 8.27 L . 3.20 M
(4) 2.60 M 9.35 M 4.20 i
(5, 3.64 M 1007 M 3.20 M

Kaltuvally (1) 4,40 M 11.00, M ™ 400 M .
(2) - 4.24 M B.80 "M 3.26 M
{3) 4.05 M 10.90 M . 040 L
{1 §.40 M - 0.44 L 3.00 M
(5} 2:.43 L 14.07 M 5.70 H
(6) | 2.84 M 11.082 M 2.40 M

Kuthlravally (n a.04 M 12.24 M 318 M
2y 5,97 H 1490 M 4.50 X

Piperine lovels H> 5. 49 M- 549 -259 L <259

Oleosesin levals . © H> 14, 62 M - 14.62- 8.30 L < 8.30

Eszuntial ol lovyis H o> 4,40 "M 440240 L <240

" Source © Gopalam, A. and Ravindran, P.N. {1863
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' Table 2. Chermical gualily of Llack pepper geimplasm*

Piperine % oleoresin' % (range) eggnnlmlml5/.,_(“_1“:)(\)__:__
25 - 6.7 | 76-160 2.0 - 6.0
high piperine , high olecresin L high. il
CLTR:75 - .55 55
2 ' 61 . | 41
192 192 . | s
* { - John Zachariah, unpublished), "~ No. of accesslons studied - 150

The Information developed through thls Is being utilised In the fulure breeding prdgleunlnns ol the
cenlre . ’ '

Table 3 describes the eltect ol seasons on the: qualily constituonls in black pepper, Hhis

" phenomenon was also seen In cv. Kollanadan which contains \he highest oleoresln and plpotng |

During a drought season, the berries altained early maturity and It gave a reduclion of 25% in (he

oleoresin (i.e. a decline from ihe reporled value of 17.8 to 14%) (NRCS - unpublished data), This

shows thal lhe synthesis of secondary melaboliles like oleoresin, piperino and ossential ol arg voty

much dependent on climalic laclors. A study by Gopalam and Sadanandan revenlod that addillon of
more nitrogenous fertilizer increases the piperine levels in pepper (parsonal communicaliony,

v
Table 3. Seasonal lluclalions in qualily agpecls of black pepper (NIACS, unpubtizhed)

Accession No, piperine ' oleoresin essenfial oll
1990 1991 1990 1991 - __josu_ ioof

30 5.2 4.3 145  10.4. 40 a0

920 4.0 4.3 93 113 . 3.0 906

115 3.8 5.4 8.0 2.7 3.0 a9

94 3.6 30 95 11.0 3.0 4.6

- 172 , 3.7 4.6 ' 13.5 10.3 1.7 3.0

White pepper

White pepperis the fruit from which the pericarp has been removed. Itis evalualed onlls appeaanes
{colour and size), pungency and ils aroma/ifavour propailios,

Traditional method

While pep.per Is traditionally prepared front Iully ripe, decorlicaled borrlos. Harvesting Is defayoed

until the berries becomo bright red. Aller harvesling, the ripo bortles ae detnched hom o apikos .

and are lightly packed in gunny bags. The bags are then allowed 1o soak In slow running walnr of
about len to lwelve days. During Lhis period, a baclerial reliing process vceirs which foosens lin
pericarp from the core of the fruit. Alter temoval ol the bags lrom the waler, the benins arn plnced
I a tank of waler and ara trambled to reinova any remaining adhesing peilcaip. Tho wishnod produco
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s sundried 1o a moisture leve! of 10-15 per cent and to achieve a cream or while colowr (Mursoylove
el al. 1881). This tradilional-nethod puts fanmers In great dillicully as ha has o delay tho harvesl
which may lead lo loss of berries by bird allack, {ruit fall elc.

Modified method

CFTRI has developed a melhod by which whits pepper is produced Irom green pepper by sleaming

and rolling. In this melhod fully malured green bold berries are cleaned and boiled or steam cooknd

- lo loosen the pericarp. This has an additional advanlage as it -raduces e microblal lond na 1o

- degeneration of skin in olher melhod. Dilferent whilg pepper preparalion melhods liko 1olling, stoaming

or boiling and running waler treatment wera compared In three popular cullivars viz. Panniyur - 1,

Karimunda and Arakulammunda and the produce weie evalualed for its chemical and aroma nuality,

There was a reduction in the essential oil content of white pepper by all the methods (Tabin 4) and

- certain chemical constituents of oil like pinene and caryophyliene which impail off flavour to popper

oil has shown a decline while conslitvents like netrol, terpineol and phelladiene are eithar not afleaind
or Increased In while peppor prepared by bolling or steaming. '

Table 4. Chemical quality of while pepper as allecled by different melhods of processing in thine
 popular black pepper cultivars®. :

Variety Yo pipmiﬁo - “ oleoresin Yo essontinl il

Panniyur- 1 T 372 8.10 o :3_() -

T2 324 ' 7:.39 2.4

T3 300 7.39 P

AL ‘ T4 3.51 7.23 2.3

Karimunda - T S.U.G . 7.800 4.0

T2 2.56 6.56 2.5

T3 217 5.49 2.5

T4 2.54 6.63 2.5

Arakulammunda T1 3.33 10.00 3.6

| 12 299 ' 8.07 . 2.0

T3 2.57 , L 8.21 2.9

T4 . 2,96 B.07 2.9

T1 = Dblack pepper, T2 = tetling, T3 = boiting, T4 = running yralor.
* Source @ Gopalam el al. (1990)

Gopalam et al. (1991) compared fifteen black pepper cullivars for suiabilily for prepaiing white
pepper. The berries were classilied inld large, medium and small and the sludy has rovealod [hit
Panniyur - | and Valiakaniakadan are. best from large beny cultivats and Arakulaniunda and
Balankolla from the medium sized cullivars.

Turmeric:

The rhizomes of Curcuma fonga L. (C. domestica val) find an important place in Indian culinary.
A number of cullivars are dislinguished in India by the naines of the localitieg In which thny are grown
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(Purseglove et al., 1901). Some of the common cultivars are Moovallupuzhia, Alleppey, Wynad, Bajpon,
Tekkurpela, DuggiralazArmoor and Amiathapani. The primary product s the cured and diod thizonse.
Turmeric is valued principally for its yellow-orange colowing power but it POSSESSeS an appreciatod
aroma and flavour which classily it as a spice. The leims commonly used in coninerco to doncriboe
the various physical form of turmeric are as follows:

Fingers : Lateral branches or secondary 'daughter thizomas which are detachoed from o conlad
rhizome belore cuing. ‘ . '

Bulbs : These aie lhe cenlral ‘'mother’ rhizomes which are ovalo in shape and aie ol a shortor
“lenglth but a grealer diameler Whan fingers {Govindarajan 1980). '

The qualily ol cured turmeric is assessed on Whe Lasls of seveial laclois liko curcumin conlont,
organoleplic character, gencral appearance, size and physical lorm of the thizome, The coreunin
conlents in alf these samples were eslimated by the method of Ametican Splee Tindo Assacialion
(ASTA, 196B). In lhis 0.1 g ol powdared and sioved lurmetic samplo was raftuxed for 21/2 lus, |
elhyl alcohol. The cooled extract was filtered into a 100 ml volumetiic flask and made upto volumn,
20 ml of this was pipelled into a 250 il volumelric Nask and dilute to volume with aldeohnt, Fhe

absaibance of this was read at 425 nm and compard against pure cuicumin standivd (0.0025 g o

curcumin, Sigma, per litre of 85% alcohol),

The guality is also inlluenced by the stale of malusily al harvest, location, sunlight hotns ele, (MG,
Unpublished dala). '

Ratnambal (1966) evaluated the curcumin content of many cullivars of Curcuma longa, Based on
the high curcumin and dry recovery Ratnambal el al, (1986) released rea vinietios in lunmorie viz,,

Table 5. Elfect of localions on dry racovaery and gualily of Yunneric

varicly dry tecovery (7o) S ocurcumin ()
._I;eruvannamuzhi Jaglml ' ?‘(;it:v171;a11|1rzi|| J;u;inf
Suvarna 17 26.0 4.0 HNA
Suguna 12 . 24.6 7.0 B
Sudaishana 13 253 6.9 4.5

NA = not available \ )

Suvarna, Suguna and Sudarshana, There are repoits thal these vaviclies behave dilferently in dilleient
places (Table 5). ' :

Eifect of location and agro - climatic factors on turmerle quality

Turmeric seleclion PCT-5 gave 6.9% cutcumin al Peruvannamuzhl, Calicut, (Natnambal, 10n5)
while Ihe same gave only 1.5% at Solan {Himachal Pradesh) and Suvama al Solan gave only 1,17,
PTS 24 or Roma thal gave 9% curcimin al Poltanal (Qrissn) gava only 255 ab Solan (1o sonn]
communication). The syhthesis ol curcumin sedms 1o be influoneod by Iactors dika location, wouotho,
rainfall etc. At N.R.C.S. an expetiment was conducled in which turmeric thizomes wera planied at
forlinightly intervals from fate April to late June and harvesled lrom eatly February on waids. Preliminay
analysis ol the dala indicales that planting in May and harvesting iy Novomber or Degomnbe gavn
the maximum curcumin (i.e. aboul 190-210 days) while maximum thy recovery was oblained bobywenn
250-270 days of malurity. The increases in lhe dry recovery al Jaglial (AP.,) (Tablo G) can Lo altibnled
to the longer sunshine hours the crop receive in Andhrn Piadesh. 4 Kerala, bacausn of ralny seasen
In June-August and Seplember, the tolal peicentage of sunlight 1eceived will b teducod subalanlinly
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and the reduction In dry recovery may bao refaled to {his. The reduction in soil molsture afier ocloboer
may be an added reason, <here are also reporls thal pH ol soil, level of Inajor and minor nuliienis
vary in the dilferent turmeric lracts. This also may have a rolo in the varialion of quatily traits, Zachain
and Nirmal Babu (1992) catried out a two year study on the ellect of storage of furmeric thizomes
Table G, Cuiing  paicontages of different short duralion lunmene Cullures al Jaglial (A1)

varely/culluro . cuting [)l‘:ll“[?lll{l[.lf!

190687 100700

PCT 5 _ 27.0 . 26.2

PCT B (Suvama) - 25,0

PCT 10 ' 20.4 20.3

PCT 11 25.6 25.0

PCT 12 . 26.4 26.0

PCT 13 - 202 20.4

PCT 14 . - 20.3 : 20.3

PCT 15 . 257 25.5

PCT 16 ‘ 25.5 26.0

| PCT 17 26.4 25.6
S PCT 1g 26.5 éb,z
PCT 19 25.2 25.4
Kaslhuri 25.0 25.6

* Source : MIL.N. Reddy et al. (1989)
-on the choemical constituents andd concludod that storagn did not alleel hn constituenty Signilicantly,
Further sludy In this line is in progress at N.R.C:S, Calicul

Conclusion

National Fesearch Centre for Splces, Calicul cariied ot evaluation of {he chamical quatity
‘conslituents of black pepper germplasm. The nopular cullivars wrre indexed hased on the Iovol of
.essenlial oil, piperine and oleoresin, The chemical quality ol black pepper and while pepper wasg
compared. The turmeric germplasm was also evaluated for curcumin conlent and dry recovety. o
qualily traits were highly variable in relation to cullural practices and agio-climalic corxilions,

]
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