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INFLUENCE OF PROCESSING -METHODS ON THE GEL LENGTH: OF

PARBOILED. RICE

P. PILLAIYAR*

A rapid test to indicate the texture of parboiled rice without éﬁdkmg has recently.
been developed. In this test, a gel is developed in rice flour by reacting it with standard -
alkali. The influence- of parboiling methods on the gel length was studied. Different:
wvarieties of paddy was parboiled by single steaming, double steaming, warm soaking,
hot soaking and pressure parboiling methods. After drying, milling and . powdeting. the
samples under identical conditions, the gel was developed. The EMC-3 of the milled rice
was also determined. The gel length was slgn['hcantlv influenced by the parboiling
methods. Both the gel length and EMC-S values were significantly more for parbojled .
than for raw samples. Among parboiled lots, the samples prepared by single staammg'_
had significantly a low value for both the gel length and EMC-S wvalues' and. the
pressure parboiled samples had significantly a high value. Other samples had inter-

mediate values but showed an
during parboiling process.

Because of its higher milling recovery
and greater nutritional status, parboiled
rice is mostly preferred in countries like

India, Bangladesh, Nepal and Sri LanKa, .

Parboiled rice has many other advantages
like less susceptibility to infestation
during storage, higher oil in bran with
better storability, least disintegration
during cooking, less solid loss in gruel,
more swelling when cooked to the desired
softness and 'fé_asv digestibility -with
higher Fr@;ﬁn Efficiency Ratio (Pillaiyar
1981), Different, household and commer-
cial methnds of parbmhng to cater to the
s needs u‘fa variety of consumers exist. It
~ had been indicated -that the processing
methods, by and large, influence the
quality of parboiled rice (Mecham et al.
1961; Mohandoss and Pillaiyar. 1582}

the degiee.of heat and |ts duration at any

increase with the increase in heat. treatment given

step of parboiling process influence the
cooking and palatability  characteristics.
Many instrumental -tests (the- Extrusion
test: Mohandoss and pillaiyar 1980; the
pressing-device test; pillaiyar  and
Mohandoss, 1981, the dropping device
test: Pillaiyar and Mohandoss, -1983)
have been developed to .indicate the
texture of parboiled. rices Recently, a
rapid test to indicate the texture of
parboiled rice without. the need for
cooking has been' developed (Pillaiyar.
1984) ., This test involves the develop-
ment of a gel by reacting the parboiled
rice flourr with standard _alkali. and
measuring the gel length. The influence
of parboiled rices produced by different
methods on the gel length was: studied
and the results are indicated.
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MATERIAL AND MFETHONS

ADT 34, IR 34, IET 4786, CR 1009,
TKM 9 and F‘nnm varieties of paddy were
parboiled as follows: (1) Single steamed:
SS (the paddy was soaked in water at
room temperature for 72 hr, the water
drained and the sosked paddy open
steamed at O psig); 12) double steamed:
DS (the paddy was initially open steamed
at O psig and then soaked in water for
36 hr.water drained and then steamed
again at O psig); (3) warm soaked: WS
(raw paddy was added to water at 90-C
stired and kept overnight with a cover
ind open steamed the next da*,r niorning.
\4) hot soaked: HS (paddy was soaked
at 65°C for 4 hr and then open steamed
at O psig-CFTRI, 1960); (5) pressure
parboiled: PP (paddy was open steamed
for 10 min at O psig and then soaked by
immersing in water for 30 min. After
draining water, the paddy was autoclaved
‘at 5 psig for 20 min followed by 25 psig

for 10 min): All the samples were shade

dried, dehulled in a Satake grain testing
mili and polished ina McGill millef No, 3
to 6+ 0. 19, degree of milling. Represen-
tative samples of milled raw and parboiled
rice -were powdered to pass through
50-mesh screen and this flour was used
or developing the gel

One hundred mg of the flour was
taken ina small test tube 7. 0 X 1. 5cm)
4 mi of 1.256%, (by titration) KOH added,
stoppered with rubber cork, thc.-rnughl',r
mixed by hand shaking for 5 min followed

by centrifuging for 3 min at 1000 rpm -

and the gel length measured (Pillaiyar,
1984), As the EMC-S [equn{shraied
moisture content upon soaking in water
at room temperature for 23h) of parboiled
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‘rice was positively correlated with the

parboiling  conditions it also

determined.,

was

RESULTS AND DISCUSSION

The parboiling methods, varieties
and their interactions significantly
influenced both the gel length and the
EMC-S values (Table 1). The gel length
and EMC-S of parboiled samples were
significantly more than that for raw rice
and among parboiledrices the gel length
and the EMC-S values followed a set
pattern i.e., increasing with the severity
of parboiling; the influence of SS being
the least and the PP the most (Table 2).
The gel length positively corrélated with
he EMC-S values (r = 0.748**). The
temperature of parboiling and the
tenderness of cooked parboiled rice
correlated negatively, indicating that more
severe .the heat treatment- during
parboiling. ‘the poorer would be the
palatability. The tenderness of PP sample
as determined by the pressing device
(Pillaiyar and Mohandoss, 1981) was
peor when compared to other samples,
Among other samples the tenderness
was in the order of increase as
HS <WS <DS. The dropping deice
method also down graded the PP sample
for its tenderness  (Pillaivar and

Mohandoss, 1883). In parboiled rice.
the tenderness (hard or soft) is the

deciding factor for its palatability. The
gel length of parboiled rices positively
correlated with the absolute cooking
time and cohesiveness and negatively
with the tenderness (Pillaiyar, 1284)
Based on the EMC-S and W! 98¢ W' 607
values, the quality of parboiled rices can
be graded as SS>DS>HS>PP: the
last one exhibiting extreme change in
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Table 1 Influence of parboiling methods and varietics on the gel length and FME-5 valiag:

Gal length EMC-$

Spurce _ e

S.ED. C.D. - Sig S.ED. D: . S

(P==0.05) P~0.05)

Methocs of . _. ) |
Parboiling (M) 0,04 0.08 ] 0.19 L‘i_'dp-‘ b
Variety (V) 0.04 0.08 o 0.18 040 vs
XY 0.10 0.21 wE 0 48 0.98. Pk

“* Signilicant at 1 % level

Table 2. Mean values .of gel length and EMC-5S of raw. parboiled . rices - produced: by

different methods

Samples Gel length "EMC-S
(cm) (% w.b.y"
‘Raw 0.84 '28.8
58 1.42 433,
DS 1.57 46.1°
WS 1.61 48.4
HS 1.74 5O 7
PP 2.32 54.4.
Table 3, Mean values of gel lenjth and EMC-5 for durl‘amnr variaties.
Variety Gel lenoth. EMC-S’
(cm) (% wib.)
CR 1008 1.33 4186
Ponni 1.45 423
IET 4786 1.65 418
ADT 34 1.65 1:46.0
TEM 9 151 _49'5_'
IR 34 1.91 50,7

quality (Mohandoss and Pillaivar, 1982)
probably because of its complete
gelatinization Steaming of soaked paddy
for 60 min at. 0 psig resulted "in only
804, gelatinization whereas- gelatinization’
was complete in 20 min at 10 psig
(Priestley, 1976), Parboiling - need -not
be so severe asin PP to reduce milling
breakage as it had been established that
whenever diymg was in shade or under
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appropriate conditions, milling . breakage
after parboiling ‘had 'been ver'y low’ of
naghgubla irrespective . of ‘its ¢ incidence
in the original’ raw- paddy. (Ehattacha'rva
and Subba Rao, 1966). Milling. breakage
was found to be naglsglhle even in the:
samples - parboiled at : 80° or 90-C |t
was indicated that if the ' gel Iength of
any paiboiled- rice is- more ‘than~ twice
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_of that*of the cofresponding raw rice,
‘the tﬂxturﬂ of that rice would be poor
-tPrIlmyar, 1984) As the gel length of
HS (1.74 Cm) and PP (2.32 Cm) was
_more:than twice of the. corresponding
raw rice (0.84-cm) the texture of the
cnnked HS and PP samples would be
poor: - The cooked parbu:led rices of
‘S8, DS and HS were moderately tender
to tender and well separated and on
the other hand, the texture of PP cooked
rices was ‘tough and well separated
(Mohandoss _and Pillaiyar; 1982). Such
hardness. in the' PP cooked rices may be
related to ‘the. extreme’ apparent starch
solubilization ‘during parboiling (Priestley,

1976) or-to the extent of amylose .

retrugradatmn after .parboiling (Al and
Bhattacharya, 15?6} A hlghl‘," significant
negative correlation ‘was observed bet-
ween the tempemture of parboiling and
soluble amylose present in the ~excess
cook water.

While pooling the test results for all
the varieties, it was fount fount the gel
length of raw sample was significantly
low and" that of PF sample -significantly
more. Same was' the case. with the
EMC-S values., The gel length of HS of
different ‘u’ﬂﬂEtJBS ‘was on par with W’S
and DS or SS except in case of Ponnl
where it was significantly more than WS,
DS and SS. CR 1009 had _ significantly
low values for gel length and EMC-S angd
IR 34 samples high values, other varieties
having -intermediate values (Table 3)
Varietal response to parhmhng had been
indicated (Alary et af; 1977; Mohandoss
Pillaiyar, 19821,
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