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Effectsof FlavoringAdditivesonCereal Breakfast Texture for ExtrusionProcessing

WANG Liang, ZHOU Hui-ming#*, QIAN Hai-feng
(School of Food Science and Technology, Southern Yangtze University, Wuxi 214036, China)

Abstract: The content effects of sugar, saltandhoney on the texture of breakfast cereals during extrusionwere studied. Crispness,
bowl life, WAI, WSI, bulk density, solid density and expansion ratio were analyzed as the main indexes. WSI, bowl life and
expansion ratio increased while WAI decreased, and starch granule could maintain its natural crystal texture as sugar content
increasing; WSI increased while bowl life and expansion ratio decreased, and starch granule couldmaintain its natural crystal
texture as salt content increasing; bowl 1ife and WSI increased while crispness and WAI decreased, and starch granule could
maintain itsnatural crystal texture ashoney content increasing.
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Fig.1 Changes of product’s crispness with different sugar content

during soaking
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Fig.2 Oil immersed micrographs of the starch granule of cereal

breakfast extruded with different sugar content (100 X 10)
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Table 1 Effect of sugar content on the texture of cereal breakfast

B (%) k() PRAErE (o) WAT WST (%) PR (g/ o) [Fl A% 15 (g/ cr’) [ 2i95
2 25048 £ 683 12516 & 207 5.52£0. 09 1.940.06 0.71%0.03 1.35040. 04 1.910%0. 06
4 25438 £ 821 12847 4 434 4.90£0. 08 2.1£0.06 0.6940.03 1.363%0. 04 1.97640. 06
6 26045 + 688 13118 4493 4.81%0.07 2.3%0.06 0.65%0.03 1.33940. 04 2.061£0.03
8 26517 + 772 13406 =+ 308 4.71%0.07 2.5+0.07 0.63+0.03 1.316+0. 04 2.092%0. 07
10 26851 & 475 13613 £ 500 4.48+0.07 2.8%0.06 0.60+0.03 1.285+0.04 2.14340.04

Pr >F 0.0119 0.0194 <<0. 0001 <<0. 0001 0. 0033 0. 1440 0. 0004
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Table 2 Effect of salt content on the texture of cereal breakfast
i (%) itk (@) TRffarE () WAT WST (%) AR (g/ cn) [l 725 8 (g/ cnr’) AL
0.1 23596 + 657 11214 £ 321 5.5940. 12 2.0%0.06 0.7340.03 1.364£0. 04 1.869£0. 03
0.15 21894 £ 492 10038 £ 166 5.6110.06 2.040.06 0.74+£0.03 1.369%0. 04 1.851£0.03
0.2 20710 £ 394 9771 £ 336 5.6240.08 2.140.08 0.74%£0.03 1.354%0. 04 1.830£0. 02
0.25 19428 + 288 8821 £ 319 5.6610.09 2.240.06 0.74+£0.03 1.34940. 04 1.82440.03
0.3 18686 £ 561 7318 £ 299 5.7240. 06 2.440.06 0.75£0.03 1.343%0. 04 1.791£0. 03
Pr>F 0. 0352 <0. 0001 0.3172 <0. 0001 0.9245 0. 8846 0. 0098
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Fig.3 Scanning electronic micrographs of the inner structure of
cereal breakfast extruded with different sugar content
(Markers 2001 m)
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Fig.4 Changes of product’s crispness with different salt content
during soaking
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Fig.5 Oil immersed micrographs of the starch granule of cereal
breakfast extruded with different salt content (100 X 10)
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Table 3  Effect of honey content on the texture of cereal breakfast

WA () Jelk (o) TRMEE (o) WAT WST (%) BV (g/cr) i (g/ cnr’) [ 2L93
3 23126 + 543 12686 + 205 5.5140. 05 2.040.06 0.7340.03 1.39940. 04 1.916£0.03
5 21312 £ 517 12102 % 201 5.3340. 05 2.1£0.06 0.74%0.03 1.42440.04 1.92540.03
7 20120 + 402 12053 + 222 5.10%0. 05 2.2%0.06 0.74£0.03 1.42840.04 1.93040.03
9 19114 £ 438 12002 + 192 5.00%0. 05 2.340.08 0.7540.03 1.45040. 04 1.93440.03
11 18215 + 494 11969 + 223 4.7840.05 2.340.08 0.7640. 03 1.47140.04 1.93640.03

Pr >F 0.0133 0.0154 <0. 0001 0. 0005 0. 6989 0. 1931 0. 8762
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Fig.6  Scanning electronic micrographs of the inner structure of
cereal breakfast extruded with different salt content
(Markers 2001 m)

W45 E . Abdellatif A.Mohamed Z& AikKy, #hnT
DL Ve R sa 4 RGP MK 43, AT 52 W T K 1R R AL
Dl Eh ARG, TER IR EE A, 7
SER BB . a B 5 b AL, b B s A2
SiGRE, XH5E 2 PIg RS E AR AT
23 IR T RN A ) AR TR (15 R

HE3 ATLLE, MEBESEWNTE, Mk
K, MG, WAL BRIK, WS T G mE.

IS E 5, REAE M SR, ORI TE
B, WAT WIRFEAG, X2 K i % S0k R B s
IR o = AT B ZE” AR ieIiel,

MW7 el LUE ORI B SR 9% AT 11%

25000
—— IEH G 3%

—m— 5%
—A— EGE TS
R 9%
TR RS 1%

20000
2 15000
é%

10000

5000

YIRS A] (min)

E7 AEEEZESEHEL SRR E T
Fig.7 Changes of product’s crispness with different honey content
during soaking
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Fig.8 Oil immersed micrographs of the starch granule of cereal
breakfast extruded with different honey content (100 X 10)
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Fig.9  Scanning electronic micrographs of the inner structure of
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