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Effect of modified corn grit flour by extrusion process on physical

properties and its sensory characteristics in extruded snack
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Abstract

The study examined three factors (feed moisture, screw speed and % modified corn grit
substitution) that affected the effect of modified corn grit flour by extrusion process on physical
properties (expansion ratio, bulk density and texture profile) and sensory characteristics in
extruded snack.. The results found that, all the three factors affected the physical properties and
sensory evaluation (p<0.05) at the higher level. They affected good quality in high expansion,
crispness, but low hardness. The suitable condition to meet high quality snack as 18% feed
moisture, screw speed at 400 rpm and 50% modified corn grit substitution. The proper ratio of
%substitute also decreased the stickiness problem of snack.

Keywords : Corn grit; Modified starch; Extrusion process; Physical property; Extruded snack
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Test Mode Compression
Pre-test Speed 1.00 mm/sec
Test Speed 2.00 mm/sec
Post-test Speed 10.00 mm/sec
Target Mode Distance
Distance 8.00 mm
Trigger Type Auto (Force)
Trigger Force 10.00 ¢
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Table 1 Physical properties of extruded snack from different modified condition by extrusion

process
Feed Screw  Substitute
Expansion Bulk density Hardness
Experiment moisture speed content - . N Crispness*
%) (rpm) %) ratio (¢/100 ml) ()
1%% - 0 1.74 + 0.06 9.22 + 0.06° 3218 + 427° 23.47 + 432"
2 14 300 25 1.84 + 0.04' 877 £0.11Y 2983 + 512% 3227 + 5.71%
3 14 300 50 1.93 + 0.04" 812+ 007 2599 + 379° 36.13 + 6.63°
q 14 300 75 2.33 + 0.09' 737 +0.15" 2144 + 415° 34.27 + 6.90%%
5 14 300 100 2.65 + 0.09™ 5.82+0.13° 1742 + 269% 46.27 + 9.78°
6 14 400 25 1.98 + 0.07" 10.07 £ 0.21* 2595 + 441° 23.07 + 4.48"
7 14 400 50 2.23 + 0.08° 7.85+0.14° 2075 + 382% 30.47 + 7.95%%
8 14 400 75 2.46 + 0.07° 6.56 + 0.140 2087 + 318% 37.53 + 7.63™
9 14 400 100 250+ 007  515+0.15" 1530 + 335° 38.27 + 8.38"
10 18 300 25 2.20 + 0.04° 9.73 £ 0.06° 2755 + 447™ 28.13 + 4.82%"
11 18 300 50 2.47 + 0.04° 835+ 0.12° 1909 + 530% 30.93 + 6.05°¢
12 18 300 75 2.61 + 0.08° 6.66 + 0.05" 2065 + 397° 30.87 + 7.58°%
13 18 300 100 2.68 + 0.06 550 +0.100 1921 + 335%f 38.53 + 8.14°
14 18 400 25 2.39 + 0.06' 9.33 £ 0.16° 2027 + 536 26.13 + 645
15 18 400 50 2.54 + 0.04° 7.84 £ 0.09° 1947 + 357 28.07 + 5.47""
16 18 400 75 2.61 = 0.07° 6.78 +0.14' 1795 + 398 3287 + 10.17°*
17 18 400 100 273+ 0.11° 534 £0.11™ 1722 + 153% 36.33 £ 6.42™

*Mean + standard deviation of triplicate analysis. Values with different letters within the same column are significantly different at p<0.05.

**Control (no modified condition)
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Table 2 Liking score of extruded snack from different modified corn grit substitution

Modified condition Liking Score*

Feed )

) Screw Speed  Modified corn grit o o

Moisture (rom) bstitution (%) Crispiness Hardness Stickiness Overall
rom supbstitution

(%) P ’
18 400 100 700 £0.54° 657+ 064° 633+ 046 6.57 + 0.35°
18 400 75 6.87 041" 640+ 029" 613+ 037" 647 +0.28"
18 400 50 6.57 +0.28™° 583 +033 587 +022°  627+051"
18 400 25 6.47 +0.24™ 590+ 047  573+031° 593+ 042"
18 400 0 6.10+0.32° 547 +0.14° 550+ 0.41° 5.67 + 0.19°

* Mean + standard deviation with different letters within the same column are significantly different at p<0.05.

50% 75%

B: Feed Moisture=14%, Screw Speed= 300 rpm

25% 50% 75% 100%

C: Feed Moisture=14%, Screw Speed= 400 rpm
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25% 50% 75% 100%

D: Feed Moisture=189%, Screw Speed= 300 rpm

75% 100%
E: Feed Moisture=18%, Screw Speed= 400 rpm

Figure 1 Extruded snack from different modified conditions
by extrusion process and corn grit substitution (6.5X)
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naunuktedlnadanus 100% JAzlLuualIN
goumaUsramdudanslugiuainunsey A
nsgene MsAndlu wazaureulnesiugadian
waznage vl lvinsuuusienadnuzuos
nanSuatlunagieuliunats (7 avuun) daui
09%(Control) 3slaifdrunauveuiletlnadauds
HufinzuuumiureunisUssamdudandugiu
AINUNTOU AUNTEATS N1SAATU LagALsDU
Tagsausnan wazgmaaeududrulvaliazuuuse
Audnvuzveminduailunadiveuidnlies-Uu
naN9 (6-7 AZLUU)
Feusuranisnawnuudedinlnadawlsi
100%, 75% Wag 50% HALLUUAITUIBUNIG
Uszamdudanalugiuaiiunseu aaunseans
n1sAailu warauveulnesiulndlAsesiunay
Julvlusuamnaiieadu wasfivsunanismaunu
w1 lnadauusd 25% waz 0% (Control) i
ATULUANUTEUNIIUSTAMEuTaelud A
NSOV ANUNTEAN NSAATU wagAuaulnesIN
Tnadssiunazdululunuimaieadu egqelsh
punuan1snaesiazulfiinisliudeinlne
FanusTunrswamdululusumeiivanzaumse
TnndnwazvowdnsTaeiin
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4. ayudaziauanus

NN15ANYIINSNATDILTTlNAUAEIU
AnuUIMIENTEUINNISIENgNITudeaudini
nennuarnsUssdiuaunnmslseamduialy
wAnSusvunruiRes nui nrsldudadalnade
wUs aevilindndusiifnudnvusiia nd1ie
dedulundnfurvumeuies weilnadauds
wPIRAUIAUAN B INEN N IUAUENTINS
waaﬁaﬁgﬁu auudeanas warAunseaufisn
Ju Bntailofnwinavesnisinfiulufnaaeudy
wudrnasduudedinadauysluusuiod
wowmuzartianaynisinaindie lnesesud
wnzadlduanslduddninadauusiiianudu
(3udfy 18% AISITeUYBIANgT 400 SoUsaUNT
wazUSansldi 50%

A3 Windnisaaulsudadilnaun
weruiieldlundnsausisanadlinaiia wazaiain
agldlun1susulpanudnvuzvomanduddane
Uszinndug 1wy Lﬂ%@ﬂﬁm%’iﬂ’@ﬁﬁﬁ%%ﬁ]gﬂ hay
gsdn Swd Wlevaaevautivewds way
veremaintUldlusedugpaivnssusiely

5. inAnssuuszne

AnziRdelAsreveUAMANTUITEUAZ AN
wismIngdoinuasaans filinsatuayunu
Tunsdudulasenisidod wazveUUANANIT
AuniuazWaunaniusiomisieyinsigi
anniilumsufoRaeunieniaiesdinsuarqunsol
Hamelunsnaaog
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