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Development of Low Calorie, Unpolished Rice Snacks
using Laboratory Twin Screw Extruder
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ABSTRACT

High fiber, low calorie snack products from unpolished rice, processed by Hermann Berstorff Laboratory
Co-rotating Twin Screw Extruder ZE 25x33D was studied. Puffed unpolished rice was mixed with roasted
peanut, sesame seed or sunflower seed, or pumpkin, corn or mungbean flake, and shaped using gel binder.
The result of 9-hedonic evaluation showed that puffed unpolished rice mixed with corn flake, had higher scores
of appearance, odor, taste and acceptability than other formulas. However, scores of all formulas were rather
low according to hard crispy texture of 100% unpolished rice. To obtain better characteristics, 25% polished
rice was added to unpolished rice and the texture became soft crispyness with acceptability more than other
proportions. Chemical analysis showed that puffed rice mixed with mungbean flake contained the lowest calorie
contents of 56.9 kcal/ 15 gram serving size and fiber content at 6 percent while sesame seed mixed with
unpolished rice had the highest fiber content of 8.5 percent. For shelf life study, it was indicated that during
4 to 6 months storage at 26-27°C, 65%RH, peroxide value (PV) of hulled rice mixed with peanut or corn
flake, packed in four layers laminating bags were not changed. But PV of sample with peanut packed in two
plastic bags (polypropylene, PP) for 4 months was increased from 2.38 to 13.7 meq/kg, when kept until 6
months it was increased to 19.07 meq/kg. At the period of 6 months, corn flake mixed with unpolished rice
showed lower changes of PV than peanut formula in either type of packagings. Moreover those formulas packed
in laminated bags had PV and moisture contents lower than packed in PP bags.

Key words : puffed unpolished rice snacks, low calorie, twin screw extruder
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Tablel Ingredientsand perfectamyl Togy for low calorie rice snacks.
Ingredients Formula (in grams)
1 2 3 4 5 6

Main ingredients

Extruded unpolished ricet 170 170 170 180 180 180

Roasted peanut 20 — — — — —

Sunflower seed — 20 — — — —

Pumpkin flake — — — 10 — —

Corn flake — — — — 10 —

Mungbean flake — — — — — 10

Roasted sesame seed 10 10 30 10 10 10
Binding agents

Perfectamy!l Togx 3 3 3 3 3 3

Water 50 50 50 50 50 50
1 Prepared asformulalin Table 2
Table2 Ingredients of extruded polished or unpolished rice.

Ingredients Formula (in grams)
1 2 3 4 5 6

Ground unpolished rice 5,000 5,000 3,750 2,500 5,000 5,000
Ground polished rice - - 1,250 2,500 - -
Calcium carbonate 175 175 - 130 150 90
Corngrit - 250 - - - 150

ANIZVOUATON extruder NINTHANYUMINNY
Model : Hermann Berstorff Lab, the Twin Screw
Extruder ZE 25x33D
dasimstlen um v Uszine 17 A0,/ ¥u e
283 ASW / W
quvigiifiuusase : H,, Hy, Hy, H,, Hy, He, Ho,
H, (°%)

35, 40, 55, 115, 145, 165,
131, 125
Product temperature : 150°%.
(melt temperature)
ANMTITOVVA N3 : 350 rpm (3OUADUIN)
Sammstlouiud e w115 ﬂ%’azl’/mﬁ Al

4% vouiminingau
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Ground unpolished rice

Calcium carbonate \

Mix by Telegram Bear Mixer for 10-15 minutes

v

Mixture of polished with unpolished rice powder

v

Feed into Twin Screw Extruder with 8x 1 mm diameter die holes

v

Extruded rice

v

Dry in cabinet dryer at 80°C for 15-20 minutes

until moisture content

Coat extruded rice and either cereal flake or nut with binder

v

Mold into round shape with 15 grams per piece and dry at 60°C for 1.5 hr.

v

Packaging

Figurel Processfor polished mixed with unpolished puffed rice by extrusion cooking.
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Table3  Scoresfrom sensory evaluation of extruded unpolished rice snackst.

Characteristics Formula of unpolished rice snacks?
1 2 3 4 5 6
Appearance 6.5 6.1 6.4 6.5 6.7 6.2
Color 6.82 5.8¢ 6.6% 6.0bc 6.28bc 5.8¢
Odor 5.8 5.7 53 55 5.8 53
Taste 5.3° 5.8% 5.6% 5.6% 6.1a 5.40
Texture 6.6 6.0 6.4 6.2 6.4 6.6
Acceptability 5.6 54 55 5.6 5.9 54

1 Prepared asformulalin Table 2
2 Refertoformulain Table 1

In arow, means followed by same superscripts are not different (p>0.05).
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Table4 Scoresfrom sensory evaluation of extruded polished mixed with unpolished rice snackst.

Characteristics Percentage of unpolished rice?
50% 75% 100% 100%-+corngrit
Appearance 6.8 6.9 6.7 6.6
Color 7.50 7.50 7.0 7.0
Odor 6.5 6.7 6.5 6.5
Taste 6.6 6.8 6.6 6.5
Texture 6.22 6.90 5.92 6.12
Acceptability 6.22 6.9P 5.82 6.22

In arow, means followed by same superscripts are not different (p>0.05).
2 Referto Table2: Formula4 = 50% unpolished rice mixed with 50% polished rice
Formula 3 = 75% unpolished rice mixed with 25% polished rice
Formula 1 = 100% unpolished rice
Formula 6 = 100% unpolished rice mixed with corngrit
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Table5 Proximate composition per 100 grams.

Compositions Formula of unpolished rice snacks
(grams) 1 2 3 4 5 6

Carbohydrate 69.7 65.2 62.4 734 735 713
Fat 10.5 11.8 119 59 5.9 59
Protein 8.3 11.0 10.9 9.0 9.5 9.8
Moisture 5.7 5.6 5.1 5.6 5.6 5.6
Ash 15 17 1.7 15 15 15
Dietary fiber 43 4.6 85 4.6 4.0 6.0
Calorie(kcal) 406.9 411.6 398.5 382.8 385.4 377.3

Table6 Proximate composition per one serving of 15 grams.

Compositions Formula of unpolished rice snacks
(grams) 1 2 3 4 5 6

Carbohydrate 105 9.8 9.4 11.0 11.0 10.7
Fat 16 18 18 0.9 0.9 0.9
Protein 12 17 16 14 14 15
Moisture 0.9 0.8 0.8 0.8 0.8 0.8
Ash 0.3 0.3 0.3 0.2 0.2 0.2
Dietary fiber 0.7 0.7 13 0.7 0.6 09
Calorie (kcal) 61.2 62.2 60.2 57.7 57.7 56.9

Table7 Chemical changes during storage.

Duration Lamination 4 layers PP 2 layers
Peroxide value Moisture Peroxide value Moisture
meq / kg (%) meq / kg (%)

Peanut mixed unpolished rice

0 month 2.38 6.03 2.38 6.03

4 months 9.55 5.66 13.70 6.53

6 months 9.83 8.31 19.07 11.39
Corn mixed unppolished rice

0 month 2.38 6.03 2.38 6.03

4 months 9.50 7.90 9.78 7.64

6 months 9.70 8.62 10.19 10.87




2. nwase a5 Gne.) U9 32 atiun 4 439

f1ndoaw WA 9 VITYEANAT ANULY
a 5 ' A v '
auua 4 ¥u a1 PV azilasunilasdosninlugig
v Y
4-6 1Pou MNUTIYWUY PP 2 Fu aziim
A 2 I ' A
Winyuan 238 Wu 137 luwse 4 1@eu uag
P A g A o
NIy 19.07 WonUUIN 6 @Y JUMUDY
RertuiiouIsquuugIaiug 91ndeen ui7
Twaiimsulasuulasar PV adefudiindes
o a 1 I A k) =
WD 95THINMINY 4-6 1AoU tazdwlSey
IHeVTIaveIMUZUTTYPURITNUNIM PV V09
mamm55ﬁ]muuummummmummsﬂumPP
2 1 AT HMSRLSIE M PV vesdindes
# udInafiussy PP azanhiin wdad a
A v a =\ Y =2 9
109910 AW N07a 9 ludu sdedeeaz 105
' Y o YA vy == .
L a3t Twa i 1diu 18159091 Saiien peroxide
1 v
value 9091 FImMina oull eandenuMs
2 v 1
ANYIITIWAUIDINITVULABIINDNVEIN
~ A 3 s '
MTUINIATOUBNTNGIABS n3q (Usemazaae,
2539)

2 vy <
"]Nwlﬂ‘ﬂﬂ 2UBIYNITINUTEYSIAT  0-3

=1

A a gy
POUNYUN YNV

]

wuhe s iRty
wan anwia biaxially oriented polypropylene (OPP)/
metabolized polypropylene (PP) Lifi¥biaxially oriented
polypropylene (OPP)/metabolized polyester (PET)

wsatlesdumsinalgasouniiudiunn lusiu
laannwiia OPPPP waz wsanulduuda 3
doulasian PV 200 meqke tietsziiiuna
MseaNsuA183TYse 1 “ud Aldazuuu
: HAENTIDNTL

¥ v
ANVOUNIAIUNAY 11D “UR

Tunaaia

51

Q

AITNAUIDINITININAINIUM 1891115
v v A a A <
LA0n919nd0an0InsouNHan Taginioadnesng

7 1A ) 4 o v
03 NINTUANHUAIUNU gﬁaw UNUNINT LA

'
@

a o A < o A A
078 97 HIewaamuazIY wieilnnes wse
) A U oA vy v A
"'IJ"I'JIWﬂ NIDNIVY i]%llﬂ”UTJﬂﬁf’NW’fNﬂii‘Jlmll

o A o v ) v
ﬂmaﬂymzzﬂumamﬂﬂ V1INADINDINT DU

Jaiw wdnInaldazuuuquanyuzuaznis
gouiy 4 A uazilFunanainu 57.7 unaei/1s
NFN vz AIH UDITOIFILASIUUMTIONT U
MnNuazilFnamasnua aminy 56.9 unass/
15 a3y wazileormislulsuia 9309910
) v & o
F1Indeanedniey ATk N1 Fileoms 3 A
o v Y y A v v
oAy 8.5 NS 91Indeiin wid 13308az 25
Sy e < a g
Wy “a quvune wluniswaniu
911113719 nasum ey 4 uazlunsive
us// 1 a 1 A d' o Y a
aseao lorw@uuaanaus e lds md uay
o ad A 3 o
nMsgeusulagsawavn weanusnu lumsue
msfnﬂmm 2 ¥ila wmmmm anwilaaiiug 4
H 1u1ﬁanummwua un ?J?)ﬂ‘*lmlullﬂﬂﬂﬂ
9auUuY PP 2 $u wavietrein winTna
I @ v S '
wisauinnIvasanmiialduuni a3

WouDIa 4

AvounM

yovouAM a1 uITIMATHAUILNA

a > 4 @
UNNINYIYLNHATAT AT ﬁ“lﬁ'mu HY UUMNY

a q
9
= 1

1d59% Tasams m-e 838 swnagd Hod

@ J Y A

a S L Y A Aaw o
WA UNIA “]J’Q‘lﬂ"]f’lﬂmﬁﬁ)\‘ﬂu’.l%ﬂﬁ]u WUTINYA

19N 1391909

nodlnTUINIG ASNBUINY 2530. @119 A9

Aumeminelu unnu’ld 100 nSw.

NITNTN 15199 U ATUNNL T U.
aa < J
sz Yy “3na. 2537. UNINVBUDNANIAADS

S A
nlidoga mnisuermisludszina’lneg.



440 7. 1npasem a5 Gne.) U9 32 atun 4

7 1909 24 1-12.

Uszan Yoy “Tpa, yndnuel 913y, uag una
roalanNed. 2539, MIHAADINTVLIAL
nndader Taeldinsoudnangames nig.
7 19009 26 : 14-33.

w3 maduden. 2536 Failwar Anildluns
UFIPAVH001ITIN. 23 1WA an 10 :
72-75.

Albert, L. and M.D. Mendeloff. 1975. Dietary fiber.
Nutr. Rev. 33 : 321 - 326.

Anonymous, 1986. Sweeteners. Food Technology
40 : 112-130.

AOAC. 1990. Official Methods of Analysis. 15th ed.
Association of Official Analytical Chemists.
Arlington, Virginia. 1298 p.

Friedman, M. and L. Dornblaser. 1991. A dairy free
for all. Prepared Foods New Products Annual

160 : 95-96.

Guy, R.C.E. 1993. The Technology of Extrusion
Cooking. Blackie Academic Professional,
Bishopbriggs, Glasgow 67 p.

Institute of Food Technology. 1990. Fat substitute
update. Food Australia 42 : 472-475.

Kroskey, C.M. 1990. Creating guilt-free bakery
foods. Prepared Foods 159 : 76 - 82.

Lloyd, HM., C.M. Paisley,and D.J. Mela. 1993.
Changing to a low fat diet : attitudes and beliefs
of UK consumers. Eur. J. Clin. Nutr. 47 : 361-
373.

Sullivan, D.M. and D.E. Carpenter. 1993. Proximate
and mineral analysis, and dietary fiber, pp.105-
207. In Methods of Analysis for Nutrition
Labeling. Arlington, Virginia.

16 1.9. 41
YW ;26 WA, 41



