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Influence of Parboiling and Drying Methods on the
. Quality of Parboiled Rices

R. MOHANDOSEY AND P. PILLAIYAR®

Besides parboiling, dehydration step also alters: the quality of rices-the extent
depending on the systems followed. To understand the individual and combined influence
of the above two steps in quality alteration, three cultivars varying in their original
physicochamical properties were subjzeted to four parboiling and four drying mathods
end thair hydration proparties at different tempzratures, cooking and eating qualities
were datermined. The intensity and duration of the heat troatment at the time of par-
boiling as well as during dehydration step seam to alter the gquality to a great extent;
severa the fieat trestment, groater |s the change in the property z«d vice verza, Even whils
employing identical processing canditions, the extent of quality alteration differs among
verieties, Mot only the GT butalso other- factors ssem to influence the varletal

responsg to parboilinn

The cooking and eating qualities
of raw rices are greally governed by
their composition. -particularly the total
amylose (Juligno et al., 1965 and 1872),
the .insoluble amylose (Manohar Kumiar
et al., 1976; Bhattacharya et a/, 1978)
and amylopectin (Juliano, 1979) con-
tents. Additional quality factorslike the
gel consistency and. gelatinization tem-
perature dilferences also seem toinflu-
ence the quality of rices having similar
amylos econtent (Juliano, 1979). On
the other hand, the processing condi-
tions, . .particularly, the intensity and
duration of the thermic treatment during
parboiling {Bhattacharya and Subba Rao,
1866b; Raghavendra Rao and Juliano,
1870; Indudhara Swamy et al., 1971;
Ali and Bhattacharya, 1972; Pillaiyar
end Mohandess, 1981) mostly maodify
the quelity of -parboiled- rices. Though
the influence of different .drying condi-

tions..on the milling performance of

parboiled paddy had been -well
- established (Bhattachaiya and Indu-
dhara Swamy, 1967; Bhattacharya et al,.

1971; Pillaiyar et a/, 1981), their rols
in quality alteration has not been fully
understood. Since drying (dehydration)
is an integral part of rice parboiling, a
study of its complementary effect on
rice quality is considered of practical
significance and hence this study.

MATERIAL AND METHODS

Cleaned Co 25, IR 8 and IR 20
paddy was utilized.

A. Perboiling :

i) Single steaming (SS): Paddy
was soaked in waler at room
temperature (RT) for 72 hr ard
then steamed at O psig for 10
min ;

ii) Double steaming (DS): Raw

paddy es sych was steamed st

0 psig for 10 min, soaked for 24

hr and again steamed at 0 psig

for 10 min

-
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iii) Hot soakiny (HS)! Paddy was
soaked at 65°C for 4 hr and
steamed at @ psig for 10 min

Pressure-parboiling (PP) : After
presoaking in water at RT for
15 min, the piddy was auto-
claved 2t 10 psig for 20 min
followed by 20 psig for 20 min

iv)

8. Drying

The parboiled paddy immediately
at the close of parboiling was divided
into two lots.

i) One lot was quickly transferred to
an aluminium vessel fo its ful
capacity with the f{id on anc
maintained in hot condition foi
30 min; thereby simulating 8 con-
_dition of “tetention’” (R) of ho
paddy awaiting drying in commer-
cial practices. At the close of the
'retention’ period a portion of this
material was dried in shade (RS)
and another portion mechanically
(RM)

Another lot was immediately
transferred to peforated wooden
trays, spread in a thin layer and
dried in shade (S) and mechani-
cally (M). Mechanical drying was
carried out In a laboratory Kilburn
oven fitted with electricai coils

. and circulating fans. The paddy
was dried at 110°C for 30 min
followed by 80°C for 30 min.
tempered for 8 hr end spread in
trays in thin layer for equilising
the moisture content before
milling.

ti)
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In . commercial practices followed
here, ‘parboifed paddy is dried conti-
nuously in LSU dryers using furnece
oil[husk as fue! by maintaining a tempe-
rature of 120°C for 3 to 3§ hr with 1800
to 2500 clm air per toane of paddy.

C. Milling

Samples were dehulled in 2 Satake
arain testing mill and . polished .in &
McGill miller No. 3 .to 7:0,1% bran
removal. Whole sound kernels alops
were used for tests,

D, Testing methods :

The length, breadth and thickness
of 20 uniform' sized raw brfown rice’
in each sample were measured with a
Mututoyo dial caliper. Total (Sowbha-
gya and Bhattacharya, 1871), ' end
soluble smylose (Bhattachsrys efal.,
1972) content &nd ‘the alkali. scors
(Bhatiacharya and - Sowbhaaya, 1972)
were determined as described. EMC-S
(Indhudhara Swamy et a/.,, 1971) and
apparent ‘water uptske (Bhattacharys
and Sowbhagya 1971) at 60°C and
at boiling temperature (98°C) for 20
min (W', and W’;,"), optimal cooking
time (Bhattacharya and Sowbhagys,
1871) (o.1) and sensory score (Juliarg
et al., 1965) for both raw and parboiled"
samples were determined. The gelatini-
zation temperature (GT) was determined
from alkali score and water uplake ratio
{Bhattacharya, 1979) The 'moisture
content was determined at 106%1°C
for 24 hr. Two to four replicates in
each test were . carried out and the
mean values reported. '
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'RESULTS AND DISCUSSION

i) Original quality:

“The three varieties differed very
much in their physicochemical proper-
- Aies (Table 1). Since the protein content
seemed 1o be unrelated to quality
factors- (Juliano, 1970; Juliano et al.,
1972) this was not analysed. Parbei-
ling and diying had considerably altered
the hydration characteristics of the
samples. Their interactions also seemed
to affect. the quality = signficantly
(Table 2 and 3). .

ify Influsnce of parboiling methods:

 The rate of hydration of parboiled
rices extremely depended on the inten-
sity and duration of the heat treatment
they received. Based on the EMC-S and
W'gs«: W' 60° values, the parboiled
rices can be graded for their quality into
SS>DS>HS>FPP: the last one exhi-
biting extreme change in quality pro-
bably because of its complete "gelatini-

QUALITY, OF FPARBOILED RICES

ili) Influence of drying. methods:

Shade dried (S) samples exhibited
high values for W'98°:W'60° than RM
samples and a reverso -pattern existed
for EMC-S values. Retention as well
as mechanical drying under the condi-
tions employed adversely downgraded
the quality. This may probably be due
to further gelatinization (in SS, DS and
HS) or to the accompanying staich
retrogradation (Ali and Bhattacharya,
1976) during retention/mecheanical
drying. Peculiarly enough, mechanical
drying even under the adverse condi-
tiens adopted here, did not alter the
quality of PP rices very much, probably,
because of the completion of the

‘gelatinization at the parboiling step

zation.- Steaming of soaked paddy for -

60 min at 0 psig resulted in only
80% gelstinization whereas gelatini-
zalion was complete in 20 min at 10
psig (Priestley,  1976a). ' Parboiling
is practised with the aim of reducing
the milling breakage; but the conditions

nead not be so severe as in cerlain.

ceses, #s it had been established that
whenever drying was in shade or under
~ appropriate cenditicns, milling breakage
aiter parbeiling had been very low or
negligible, irrespective of its incidence
in the original raw paddy (Bhallacharya
and Subba Rao, ' 1966ea).
breakage was found to be negligible
even in the samples patboiled at E0° or
80°C (Pillaiyar and Mohandoss, 1981).

Milling
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itself and the minimal influence of the
subsequent heat treatment during drying,
Consideting this, it would be of interest
to study the accompanying retrograda-
tion (Ali and Bhattacharya, 1976) or
the extent of the formation of inscluble
helical amylose complexes (Prestley,
1976b) in PPS and PPM samples.

iv) Cooking and eating qualities:

Parboiling increased the o. t. only
marginally (upto 6 min). The colour of
the cooked PP rices was cream whereas
it was white in S5, DS and HS rices,
The texture of the Co 25 cooked raw
rice was very tendsr and moderately
sticky whereas in other two varieties it
was moderately tender and well sepa-
rated, But alter parboiling, the textural
behaviour of cooked ricus was entirely
different, The Co 25 and [R 20 cooked
patboiled rices (55.1e HS) were modera-
tely tender to tender and well separated
But the IR 8 sample was slightly
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tough and well separated. The texture
of Co 25 and IR 20 cooked rices
obtained from PP samples were
tough and well separated and that of
IR 8 rica was very tough. Such hard-
ness in the PP cooked rices may be
related to the extreme apparent starch
solubilisation during parboiling(Priestley
1976a) or 1o the extent of amylose
retrogradation after parboiling (Ali and
Bhattacharya, 1976). A highly signifi-
cant negative correlation was observed
between the temperature of parboiling
and the soluble amylese present in the
excess cook water (Pillaiyarand Mohan-
doss, 1981). The cooking and eating
characteristics of dilferent parboiled
samples produced from the same original
paddy varied wvery widely and were

negatively related 10 the temperature of

parboiling (Mohandoss and Pillaiyar,

1980; Pillaiyar and Mohandaoss, 1981). .

v) Varietal response to parboiling:

Each parbeiling treatment altered
the quality of dilferent varieties diifer-
ently; the magnitude of change being
more in PP and the least in S8 methad.
IR 20 sustained the least alteration

whereas among Co 25 and IR 8, it was'

guite' different. The IR 8 parboiled
rices produced Ly different methods of
parboiling had low va'ues for EMC-S
and W,,* when compared to the “iden-
tical Co 25 rices; but contrary to expec-
tation, a quite diflerent pattern was
observed for the W' values at boiling
temperature-1R 8 continuing to register
low W' wvaluas. This obscure behavi-
oural pattern of IR 8 may be due to its
resistance to disintegration after gela-
tinization and this may be related to the
observed in silu retrogradation of the

[Vol. €8 Ho. 3

amylose (Raghavendra Rao and Juliano,
1970). Though it was obs_awad.tha[_lhé,
greater the severity of heat treatment
during parboeiling, the higher would be
the retardation in cooking time (Bhatta-
charya and Subba Rao, 1866b), it may
not be so in all cases; Among the three
varieties, the Co 25 sample (GT-64°C)
received comparatively severe heat treat-
ment during parboiling; but it cooked
quickly, whereas IR 8 (GT-68.9°C)
took more time for cooking: This again
explaine that it ‘is not the degree of
gelatinization alone that matters much
in the alteration: of the quality in the
end product but the extent of apparent
starch solubility (Priestley, 1976a) or
the accompanying retrogradation of the
starch (Ali and Bhattacharya, 1976)
also. Varietal differences in the degree
of amylose retrogradation during parboil-
ing. had been indicated (Rahavendra

~Rao and Juliano, 1970).

vi) General:

Though the GT seems to bethe
major determinant in deciding a parti-
cular .cultivar for its suitability for
processing (Beachel and Stansel, 1963;
Perdon and Juliano, 1875). this pro-
perty is - not stuictly variety-specific,
for it may vary by several degrees within
a single variety. This is because, a high
ambient temperature  during grain
development in rice resulis in.its having
a higher GT and vice versa (Juliano
et al., 1969; Resurreccion et a/ , 1877).
Other properties of starch also as
explained above sesm to alfect the
quality of parboiled rices. By and large,
it is the method of processing, 'parti-'

- cularly, the duration and intensity of
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‘that determines the ultimate quality of
the end product. Though, theoreti-
cally .it would appear possible. to
produce. parboiled rices from cultivars
dilfering in their original properties to
behave alike by manipulating the ther-
mic treatment during gelatinization and
dehydration steps, perhaps, some of the
complexing nature of their constituents
‘may still influence certain properties.

Sincere thanks to Mr, A, N. D',ranés'-
waran, Project Head for the forcititres
provided.
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TABLE : 1 Physicochemical properties of raw rled

. ‘Property Co 25 ‘iR 8 IR 20

A, Brown rice

100 Kernel wi. (g} 1.79 218 1.68
Length (1) (mm) - 5.33 .65 £.00
Breadth (b) (mm}) 2.53 | 2,55 2.25
Thickness [mm-:u l.?rE . 1.82 1.65
2.13 2.61 2.67
Milled rice
GT (°C) 64.0 68,9 73.3
Total amylose (% d. b.} 26.60 2595 24.36
lnsul.uhla amylsse (%] d. b.) 13.54 16.47 11.73
EMC-S (%) 29.95 28.90 26,37
Weo® (3f0) 018 0.21 017
Wios® (af9) 1.37 1.65 2.20
(T 7.21 7.88+ 12.94
Optimal cooking tima (min) 18 18 1

18}
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