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3. Cichorium intybus
4. Heliantus tuberosus
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2. Light Snack



VFAA OLT O 605 QY6 less

u_i‘.l_é Gl«ﬁjr}l&

AV Ol s 0 5 oo VA o gl Lbsld 55 o 5l

ey Yo )\

g s adie 4y O35 fuS) Ayl p Ll 3 ¥

x> oo 50l
b e el s B b, Lo sl
Jie g o 2 Laisnsle 5o 535 St o 5 (O g e
ol s sy 281 sl Ol oS s DS 56
0351 A p iy Sl a5 0 el slosle iy
Shys o3 53,8 il a3 Ve s Sh gles Jols
SN o e S m;#;:wuﬁ¢;ﬂ.§\i/o ©33,58
O3l amy A5 5l ey aholBBly 0 St g 0l 55 28]
PRGN RUN WP KO AWPESTS 2 stbl.ga}éb.h
sl A Sl lman S 05 Odd S 51 e S
el U s 5 ladi b poled 5 liss 5 48 13 s
S sles 53 by 5 ol s 3l eSS Ll

Lds S 13

S S ekas ab g O g g B -E-Y
L580:00 5l i OgwY s 53 by idals osle Cnd
i dyep obelyal s an S s e £0:00
Slasite 5 Soad iy Sl oasm oy oy Sl S
Sy o s eslie aal (s sl ol O Y e 3
O dsdr ol o Cilies glad g 3 (g5l ealel 51 5
bslss Ojen 4 semme ol 5o O3l 0555 Jse b sl S
(=8 m_lzi 3| Ll 4530000 3lke Jls sles) elis 8
i gy oaen 3515 oy Ja g 5LES Lol eslel b glses s
i Gt S s e e S (e S 05
O 7 dlgl |55 20b ez e s0ls o y SLSS

et

5. Jinan Saxin

Sl e Sl o oS Sl sy aens 5o S5
(P AVOLKes 5 5 Bse an) cnl 53 (el 0 plail S0
5 1l a5l 3 (YW) O 5 Sl
Ldsad gy e Sl 6u§}j sl oy Al
(Yoov) 5(Y00) 0Las 5 by 58 s ldllas s [158]
et S e S il e (SO s LSS
“od sl pemmen 5 [Y] 4l 5 OIS pes oS pes
23 A Sl Olse g [F] el 5 sl S
s oalil g ol 5l aS s S eslatd Sl O 5o 5o b
GOl b eas JEl S sl Olse w0 L s
Bl sEs Oges Sl Baa b tasy ol 1 s se
pr e SlesVsed 5o sgrge L5 R, Lo
Sl ap ol 6508 4 s ol Y e
AN Ul 4 pslie el imes 5 B e e
il o oS Sl S S o O Vsa b 00 s
S Sy 5 Sl ol el S5 oobls s 8
s ez gy g K) s S8 Saeed sl

A3 S s p

b s, 9 3l9e Y

adgl 5190 —\-Y

OF s ehgie e S0L 5L A5 e e Jold 4l slse
o3 palie wnalis 5 LS S Sl 3 s s 2l o
A 8l (654555 50 il b S s 51 (A0as ST-9000)
5 S e 5 Gl ) Pl —Y-Y
P e e 3 s s 03 s s | e

TA1 23 5 &y OTAQ) 0L 5 5D Soas olal



Table 1 Coded Levels and Actual Values of the Formulation Variables

Formulation Variable Symbol Code level
-1 0 +1
Native Inulin (%) A 0 10 20
Resistant Starch (%) B 0 10 20
Oil (%) C 80 90 100
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6. Mixture Design
7. Design Expert
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Table 2 Coefficient of Variables in the Suggested Model for Formulation Variables

Rheological Properties Color Index

Parameter Emulsion
Stability K(Pa.S") n L a b’
Native Inulinx Resistant Starch 0.0046** 0.039%** 0.2442 0.109 0.0023%* 0.0016**
Native Inulinx Oil 0.0151* 0.0008***  (0.042]** 0.0908 0.0002***  (0.0003%**
Resistant Starch xQOil 0.8727 0.1214 0.0097** 0.5036 0.047* 03176
model
F Value 0.0051** 0.0001*** (0.000] *** 0.0005*** 0.0001***  0.000]***
R? 0.83 0.97 0.95 091 093 0.89
Adjust R? 0.73 0.95 0.93 0.85 0.88 0.84
Lack of fit 0.5865 0.3156 0.5296 0.1416 0.2360 0.5075

*Significant at P <0.05; ** significant at P <0.01; *** significant at P <0.001
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Table 3 Proximate compositions of corn grit

(g/100g)
Corn Grit Component (%)
2.8+0.15 Fat
6.89+0.51 Protein
75.5+0.78 Carbohydrate
0.65+0.05 Ash
11.3+0.12 Moisture
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Fig 1 Contour plot for Emulsion Stability as a
function of formulation variables.
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Fig 2 Relationship between viscosity and shear rate in low fat snack coating (NI: Native Inulin, RS: Resistant Starch)
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Fig 3 Contour plots for A) “n” flow behavior index and B) “K” consistency coefficient as a function of formulation
variables.
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Fig 3 Contour plots for A) “L*” index B) “a*” index C) “b*” index as a function formulation variables.
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The consumption of extruded snacks has been increased among children. However due to their high
content of fat and low nutritional value extruded snacks are contributing to a range of diet related health
problems. Therefor they had an appropriate potential for production of functional foods. The objective of
the research was to substitute fat used in the production of snacks coating partially by different levels of
fat replacer containing native inulin (0-20%) and resistant starch (0-20%) in order to supply low fat
flavoring of snacks. Based on mixture design the effect of fat replacers on rheological properties, color
and emulsion stability of final products were investigated. Results showed that, addition of resistant starch
increased emulsion stability of coating (1.42). The flow behavior index of samples were investigated by
Power-law and Bingham model. Power-law was successfully fitted to the description of flow behavior of
coating. Meanwhile, based on rheological properties, all of the samples showed shear thinning behavior
and the samples containing higher amount of inulin(20%) and lower amount of fat (80%) had the highest
consistency coefficient (2.219 Pa.S") and the lowest and flow behavior index (0.868). The lightness of
product was decreased by increasing fat replacers levels. The lowest amount of lightness belonged to
sample containing inulin- resistant starch in 10-10% levels.

Keywords: Low fat coating, Snack, Native inulin, Resistant starch, Rheological behavior
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