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Product development of extruded snack from Hom Nil rice
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Abstract

Single screw extruder was installed on the stainless steel table in dimension 50 * 80 *90
cm. The extruder composed of three sections, feeding section, cooking or compression section,
and metering or die section. There were two zone of barrels, transition zone and die zone. Screw
was 2.5 cm diameter and 25 cm length. The die hole was 0.3 mm in diameter. Barrel sections
were heated with band heater (220 Volt, 550 Watt). The extruder screw was driven by DC motor
(5 HP, 380V). The preminary performance of laboratory scale single screw extruder could
maintain temperature during extrusion.

The effect of Hom Nil rice flour moisture contents at 13, 15, and 17% on physiochemical
properties and consumer acceptance of Hom Nil rice snack were firstly investigated. Where as
transition and die zone of barrel temperature were fixed at 80 and 120 °C, respectively; feeding
operated at 250 rpm screw speed. Increasing feed moisture content from 15% to 17% resulted in
extrudates with a lower expansion ratio, lower water absorption index (WAI), water solubility
index (WSI), hardness and higher density At 15% feed moisture content caused the most
acceptability by consumer of the extrudate. Secondly, die barrel temperature (120, 140, 160°C)
and screw speed (150, 200, 250 rpm) on physiochemical properties of Hom Nil rice snacks
qualities and acceptance were then investigated. The results for the effect of extrusion conditions
indicated that interaction of the two factors were significantly affected on physiochemical
properties and consumer acceptance of products (p<0.05). Increasing temperature and scerw
speed caused an increase in expansion ratio, a decrease in density and hardness. The values of
expansion ratio, density, WAI, WSI and hardness varied from 2.45-3.60, 0.22-0.46 g/cmj, 5.28-
6.52 g H,0/g sample, 4.04-10.76%, and 2.10-3.14 N, respectively within the combination of
studied variables. The results of physiochemical properties and sensory evaluation showed the
samples for the conditions of die barrel temperature and screw speed at 120°C 250 rpm,
respectively, obtained the highest product qualities. Thus, this condition was selected as optimum
extrusion to produce Hom Nil rice snack for this extruder. Finally, the two suitable types of the
snack packages, Oriented polypropylene (OPP) and Metallized Oriented polypropylene (Met
OPP) packages, on extrudate qualities were compared for 12 weeks at room temperature. As a
results, water activity (a ), and moisture content of extrudates were increased directly with
preservation peroid as increased hardness along 12 weeks (p<0.05). Extrudates of the both

packages were still accepted by consumer for 12 weck preservation.
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~7 Extnsion cooking has teen used icreasisply im e
-Mdfuapnhmnﬂuhhyfmum‘:gmb
protein, breakcfast cervals and smcka. Becausc it s 3 highly
venatle wnit cperabion that can produce mmany varishies of product
and # provides high prodectvity and product quatty. Hom Nit
rize cocld be the anractive raw materiaks foc peoducing healthy
sack product due to their Laigue atiributes and autrbonal vatue It
was interesting to develop the smack produce from Hom Nil rice by
extnusion processing Therefors, the sirgle screw extruder was
designed and doveloped. The effects of extrusion € temperature
and screw speed on the prysicochemical propertiss of product
were unestigaled Snack producs produced from  different
o their for the optimum

“conditicn
AMaterials and Methads
- Preparation of raw materials

Hom Ni nace was purchased fromi Orpamic Agricukural
Learning Center, Lop Buri province, Thatand. Hom Nil rice was
gound by pin mBl at hsttute of Food Research and Prochict
Development, Kasetsart University and the powder was sified pass
terough a $0 mesh screen (Figare 1). Feed material was added with
distillad water to the desired level of mossture content. The desired

mainly composed of 11% mobsare, 9% proteia, 37% fatand 73 %
e G e B s

S The imgl sirew cxwuder, harel 30d sorew were
rmade from staintess stwel Extruder scrvw aes divea by electncad
miotor § HP 38) V. Feed screw was made from smidess weel and

% Figure S Extraked smck from Hom Ml rice
Conclusions
The porformance of labamatory singhe screw extruder was
Qihnlndwﬂlfwiwﬂﬂidﬂls%mmofﬂmﬂﬂ

- rice nm at 120-160 °C bamrel temperatore, 150-250 rpm screw

speed and 20 gmin of fecd rate. The performance of extruder was
satsfied a5 # cam manian lomperahue duing exiusion The

Table | Fand pvalos of extruded- snack properses

barrel was be stghtly whea nam at bogh

 screw speed The extruder can produce Hom Nil rice and soybean

snack about 1.60 kghour on dry weight basis. Finally, bamrel
temperature and screw speed were the impormace factor tkat effoct
oo ghysiockemical properties of e extuded mack from Hom N2
s

maossture content, 15%, was achieved by spraying a
wolume of dsilled water as Sne st mte the blends. The sampies
were scaled in double-liyers polyethykne bag and allowed to
equibrate for 48 bour 21 4%C in the refiperator.
~Design and develop laboratory smgle screw eatruder

The flow chart of the whole experiment] design 13 showed
in Figure 2

Flgure 1 Horn Nil nice and flowr

; - )

Py Expamsioa ratia WAL wsI Demity Hardness
B ol el T Y R e oo, Damep [ Batess
Temp. 5.8735%0.004) 27.553°(0.00) 42640000) | 209394(0.000) 36256°(0.600)
Screw speed 105 465%0.00) 19.700(0.000) 14476°0000) | 151815%0.000) 15.755°(0.002)
Temp. X Saew | o 118~(0.000) S5°0000) | 19050153 28631°(0.000) 50542+(0.000)

* means u significenty diffcrmos st p0.05, m mesns non tignficatly different (p0.05)

Fxpansion ratios, WAL demsaty and handness of Hom Ni
nice snack were s i by barrel temp and

Refe

saew speed (P<0.05, Table 1, Figae 5). Increased barel
temperatre, from 120-160 °C. and serew speed, from 150-250
Tpm. led 1o 2 sharp ierease i expansion rato value and WAT of
the snack. The hardness of soack was also significandy influenced
by bamel temperature and screw speed Increasing bamel
wemperatzme and screw speed Imeardy decreased hardness of
exmnudate. For instance, increasing barrel termperatire from 120°C
@ 160°C was observed © cause 15% decreasmg in hardness of

Alvarez-Martinez. L. Kondury, K P. and Kayper. 1M (1958}

A general model for expansion of extruded producs. Journal
of Food Science, 53: 609-615.

Andersoz, RA. Conway, HE., Picifer. V.F. and Guffm EL
(1969) Gelstinization of cor grits by roll and exirusion
cooling Cereal Science Today, 14: 4-12.

Ding Q., Amnsorth, P., Tocker. G. and Marson, H. (2005).

The effect of exirusion cundibors on the physicochermcal

szzck at 200 tpm of screw speed. Tarre] tewmp
decreased melt viscosity which produce Jow demsity procucts with
smmall and thin cel walls resulted in decreasing ®e barduess of
extrudate. (Ding et al, 205}

and szmsory of snacks.

propers
Journal of Food Engincering. €66 283-283
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