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Effect of Blanching and Drying on Quality of Mace (Myristica fragrans)
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Blanching of mace followed by drying in an agnicultural wasie-lired dryer yiclded good quality product. At 50°C,
drying was accomplished within 4 h. The dry recovery of blanched and unblanched mace was 37.14 and 37.8%, rc-
spectively. The effect of drying and blanching on quality constituents like volatile oil. olcoresin, colour and moisture
were estimated and statistically compared. Blanching in 75°C hot water for 2 min. reduced the drying time by 12.5%
and enhanced the colour (lycopenc) by 22.06%. Blanchcd mace acquired a uniform deep red cofour with a glossy

appearance.
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Nutmeg (Myristica fragrans Hout)),
a tree-spice yielding two commerciat spice
products namcly, nutmeg and mace, be-
longs to the family Myristicaceae. Nutmeg
is the dried sced, while mace is the aril
covering the outer surface of the seed. The
yield of mace is about 15% that of nutmeg;
and it is more expensive of the two spices.
Ini India, it is grown in the States of Kerala,
Kamataka, Tamil Nadu, Goa, Maharashira
and Andaman and Nicobar Islands. The
fleshy fruit, rescmbling a large apricot, is
usually pendulous and 6-9 cm long. When
ripe, the succulent, aromatic, yellow peri-
carp splits into lwo halves exposing the

purplish brown mace and shiny testa. Indi-

vidual nutmeg secd weighs about 5 to 10
g while the aril (mace) weighs 1 to 4 g. The
ratio of nut 1o mace in nutmeg is 20:3
(Purscglove ct al. 1981). The mace, which
is brilliant red in colour, is somewhat tough
and leathery,

Dried nutmeg and macce are, used di-
rectly as spices and also for the prepara-
tion of their derivatives, viz., the distilled
oils and oleoresing. Nutmeg and mace oleo-
resins, obtained by solvent extraction of
the spices, are used as flavouring and
perfumery agents. Nutmeg oil distilled from
nutmegs {inds the largest application in
Mavouring processed foods and soft drinks.

Proccssing of nutmeg starts with re-
moval of surrounding macce from sccd fol-
lowed by drying of seed and mace scpa-
ratcly. During drying, mace loses about 60%
of its weight as moisture. If drying is de-
layed, mace becomes highly susceptible to
mould and inscct contamination. Drying to
optimum moisture level without losing the

inherent qualitics especiilly coloutr is a pre-
requisite Tor long storage and better price.
Colour plays an important role in deciding
the commercial value of mace and it has
been cstablished that s scarlet-red colour
is due to the pigiment lycopene (Gopala-
krishnan ct al. 1980). This pigment is highly
sensitive to heat and light, During drying,
the scarlet-red colour of mace changes to
light red or reddish-brown colour. Voiatile
oil is the main aromatic principle contain-
ing more than 50 chemical constituents.
Although the essential oils are very similar
in both nutmeg and mace, they have dis-
tinctive flavours.

Conv'cmionaily, mace is dried in the
sun or in kitchen fireplace wilising the heat
from the stove, Some farmers dry mace on
clay ‘kurdis” or sand medium spread over
fire. In these conventional methods, it is
difficult to control the temperature of dry-
ing, which has profound influence on the
colour of the dricd mace. The dricd mace
50 oblaincd docs not possess unifornt red
colour. Also, about 2 to 3% of the mace
gets charred in the process. Though sun
drying ts comnon, it is difficult and very
slow in many arcas hecause of the aclive
monsoon during thc harvesting scason.
Sun drying bleaches the colour and con-
taminates mace with mold growth ending
in poor appearance. Ience, sun drying is
not an 1deal practice. :

Hot air drying is a viable technology
for curing mace. A mild blanching and
subscquent drying of mace at 50°C in a
cross flow dryer helped in retention of
colour and gencral quality of mace
(Gopaiakrishnan ct al. 1980). The present

study, therefore, was aimed at cvaluating
an agricultural waste-lired dryer for mace
whereby the inherent qualities are retained
to maximum,

Mace collected from Indian Institute
of Spices Research Experimental Farm,
Peruvannamuzhi was used for the study.
Drying was carried out in the Central Plan-
tation Crops Research Institute model ag-
ricultural waste-fired dryer (Plate 1). The
dryer has a buming-cum-heat ¢xchanger,
plenum chamber and drying zone. The
cylindrical burning cum-heat-exchanger is
located at the centre of the plenum cham-
ber and imade of 18 gauge thick galvamized
iron {(Gl) sheet. The other end of the heat
cxchanger is connected to the chimney.
The heat from the buming chamber is trans-
ferred by radiation and convection to the
surrounding air moving up from the bot-
tom. Fircwood is burnt in the hcat cx-
changer as and when required to keep the
firc burmning (Nair 1994).

Mace, weighing 5 kg, after separation
from the keme! was spread in a single layer
over the wire-mesh-bottom drying cham-
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Plate 1. Agricullural waste-fired drycr
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ber. To in‘ipmve the colour, mace was atso
subjected to blanching in hot water (75°C)
for 2 min. The blanched and unblanched
samples were dried simultaneously at S0°C,
The weight reduction was recorded at ev-
ery half an hour interval. Drying was con-
tinued till the weight reduction became in-
significant. The dry recovery at the end of
drying was recorded. The drying equation
for mace was fitted and the predicted mois-
wre content values were determined. The
predicted and observed drying curves were
then compared. The results are average
values of three replications.

Quality analyses: Biochemical analy-
ses were carried out on both fresh and
dried mace. The parameters estimated were
moistitre content, volatile oil, oleoresin and
lycopene. Moisture content was estimated
by Dean and Stark method, Volatile oil and
oleoresin were estimated using American
Spice Trade Association (ASTA 1985} pro-
cedures. Colour of the mace was estimated
as lycopene, by reading the absorbance of
acetone extract at 503 nm in a Shimadzu UV
visible spectrophotometer (Sadasivam and
Manickam 1996). Biochemica! data on qual-
ity of dried mace were statistically com-
pared (independent ‘t" test) using SPSS
{ver. 7.5 for Windows} package to find oul
the significant differences in quality. The
data in percentage were transformed using
arcsine transformation and compared.

Initial trials to ascertain the feasibility
of blanching were done in 60, 75 and 95°C
hot water taken in a stainless steel vessel.
It was found that blanching at 75°C gave
the best mace in terms of cotour. There-
fore, in this work, blanching was standard-
ized at 75°C for 2 min. Table 1 gives the
quality of fresh, dried and blanched cum
dried mace. Fresh mace had 1.75 g/g (dm)
of moisture, 15.11% (db) oil, 31.37% (db)
oleoresin and 334.945 mg/100 g (db) Iyco-
pene. Due to blanching, the leathery tex-
wre of mace did turn soft and mace be-
came very vulnerable 1o moisture loss.

Drying: Drying of mace 10 the opti-
mum moisture level is an essential step for
good keeping quality. Volatile oil, oleoresin
and lycopene are some of the factors to be
taken care of during drying. Hol air drying
of unblanched mace required 4 h 10 com-
plete drying. The weight reduction was
higher during the initiut phases of drying,
which then decreased subsequently. Fig.
! shows the weight reduction of blanched
and unblanched mace during drying. The
drying rate and corresponding moisture
content show that drying occurred in the
falling rate period. Blunched and
unblanched mace tend Lo exhibit the same
trend in drying. However, blanched mace
dried comparatively {aster as drying was
achieved in 3.5 h. Afier | h of drying, it
was observed that blanched und
unblanched mace lost, respectively 77 and
65% of availuble moisture. The dry recov-
ery of blanched and unblanched mace was
recorded as 37.80 and 37.14% of the fresh
weight while the drying ratio was observed
as 2.62:1 and 2.61:1, respectively. Dried
mace was free from smoke and other con-
taminants. However, data on lycopene of
dried mace indicate thal considerable
amount of the pigment was lost by drying.
This proved that lycopene is very sensi-
live to heat.

The drying equation for unblanched
and blanched mace is given by:
y=a*e™
where, ¥y = moisture content (db) at any
point of time; a, b = constants; and 1 =
drying time, min.

The constants “a” and ‘b’ for blan-
ched and unblanched mace are presented
in Table 2. From the drying equation, the
predicted moisture content values at differ-
ent time intervals were determined. The
observed and predicted drying curves for
blanched and unblanched mace were plot-
ted and are shown in Fig. 2 and 3. Both the

drying curves show high degree of compa-.

rability with R? values of 0.946 and 0.999

TABLE 1#<QUALITY ANALYSIS OF MACE

" Mace sample Moisture Volatileoil, OMleoresin, Lycopene,
glg{dm) % {db) % (<db) /100 g (db)
Fresh 1.75 15.11 31.37 . 33495
Air dried 0.05 12.16 23.88 156.99
Blanched & dried 0.05 13.04 23.40 191.62
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for blanched and wablanched mace, respec-
tively.

- Effect of blanching: The moisture
content in unblanched and blanched mace
lowered from 1.75 10 0.05 gfg (dm) atter 4
h and 3.5 h of drying, respectively. Thus,
due 1o blanching, the drying time was re-
duced by 12.5% compured to simple hot air
drying. The volatile oil and oleoresin yields
in unblanched muce were 12,16 and 23.88%
(b} while the lycopene contemt was 156,99

TABLE 2. DRYING CONSTANTS OF MACE

Mace sample a b R*
Unblanched 1.7418  -0.0167  (.999
Blanched 14075  -00190 0946
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Fig. L. Drying curve of mace
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Fig.2, Observed and predicted drying cur-
ves for unblanched mace
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Fig.3. Observed and predicted drying curves
for blanched mace.



mg/100 g. Corresponding oil and oleoresin
contents for bianched mace were [3.04 and
23.40% while the lycopene conlent was
191.62 mg/100 g.

The effect of blanching on quality of
mace was promincnt. After drying, blanched
mace acquired a decp red colour and a
glossy appearance while unblanched mace
was reddish-brown in colour. Blanching
softened the mace tissue and ruptured the
cell walls making it more susceptibic to
moisture loss. Lycopene in blanched mace
was significantly higher by 22.06% (p <
0.05) compared to unblanched mace. The
higher lycopene content in blanched mace
might be due to the cessation of oxidative
reactions and other physiological changes
during blanching. That is, the action of
polyphenolase that oxidizes lycopene is
inhibited. Also, as the blanched mace dried
faster, it as exposed to less heat treatment.
Lycopene, being very sensitive to heat,
was thus retained more in blanched mace.
Thus, blanching enhances the lycopene
content in dried mace. However, the vola-

tite ol and oleoresin yield of blanched mace
were statistically on par with unblanched
mace, which indicated that blanching had
no detrimental effect on vital conslituents
like oil and oleoresin. A marginal reduc-
tion in dry recovery was noted in blanched
mace, which however, was not significant.

From the results, it is concluded that
blanching imparted a uniform decp red
colour and glossy appearance to mace with
little change in volatile oil and olcoresin
content. It was also free from extrancous
matter and contaminants adhering to the
mace and ensured a clean dried praduct.
The drying lime was also reduced by 12.5%.
Therelore, a stimple blanching in hot water
at 75°C for 2 min. may be recommended as
a safe method for preserving the quality of
mace during drying.
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Resistance of Black Gram to Airflow
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PresSure drops were measured in clean black gram (Vigna nuengo Proxb.) beds at moisture content of 5.02 16 20.21 %
(d.b.) for superficial air velocities ranging between 0.0108 and 0.865! m¥s m? at bed depths of 0.2 1o 0.6 m with bulk
density ranging from 690 to 825 kg/m’. The airflow resistance nf black gram was lound (o increcase with increased airflow raic,

bulk density, bed depth and dccreased moisture content.

Results indicated that 15.19% increase in moistire conient

decreased the pressure drop by 36% whereas, 6.4% increase in bulk densily increased the pressure drop by 43%. Modificd
Shedd’s equation and Hukill and Ives cquation were examined for pressure drop prediciion.  Airflow resistance was accu-
rately described by madilicd Shedd's equation,

Keywords : Airllow rate, Black gram, Vigna mungo, Hukill and Ives model, Pressure drop, Shedd’s model

Black gram (Vigna munge Proxb.) is
extensively used as vegetable, processed
food and splits. The grain forms an impor-
tant source of protein with protein content
of 24%. In India, black gram is cultivated
on 2.89 million hectares with an annual pro-
duction of 1.27 million tonnes (Anon 1999).

* Corresponding Author.

In order to design efficient drying/acration
system, airflow resistance data are needed.
The pressure drop for airflow through any
particulate systern depends on the rate and
direction of airflow, surface and shape char-
acteristics of the grain, the number, size and
configuration of the voids, the particle size
range, bulk density, depth of product bed,
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method of filling bin, ines concentration
and moisture content (Brooker et al. 1992).
A number of research workers have stud-
icd pressure drop characteristics of various
cereals, oilseeds, vegetabie seeds, root and
bulb vegetables, leafy vegetables and grass
seeds. Forages, biomass, sced cotton and
legitmes were also studied but to a very




