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Physical Properties of Extruded Snack Made of
Dried Onion and Onion Pomace
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Abstract

In order to use onion pomace produced from concentration processing of onion juice, dried onion pomace
and dried onion were mixed with corn grits at levels of 10, 20, and 30% and extruded in a twin-screw extruder.
The physical properties of the extruded onion snack were investigated. The expansion ratio of the extruded
onion pomace snack and onion snack decreased with onion content. The water absorption index decreased
with the onion content. The lightness and the redness of the onion snack decreased and increased as the incorporation
level of onion increased, respectively. Native corn grits showed crystalline peaks at 15.2°, 17.3°, 17.9° and 23.3°.
However, the onion snack did not show the crystalline peaks as native corn grits and showed small peaks
at 12.9° and 19.8°. The onion snack showed lower gelatinization temperature and enthalpy than raw corn grits
regardless of the onion contents. The rupture strength of the onion pomace snack and onion snack increased

with the onion concentration.
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Table 1. Proximate composition of extruded onion snack and

its ingredients (unit: %)
b Moisture Crude Crude Crude
Sample content protein lipid Ash fiber
Corn grits 12.98 3.69 035 042 0.87
Dried onion pomace 11.51 9.32 164 311 1591
Dried onion 12.10 8.45 154 396 6.40
Control snack 8.90 451 028 052 0.96
Sanck OP10 478 5.36 034 072 273
Snack OP20 442 5.72 041 1.02 3.60
Snack OP30 490 5.99 040 112 4.34
Snack 010 548 5.04 017 0.82 1.46
Snack 020 5.90 5.39 0.19 1.13 1.79
Snack 030 6.50 5.39 021 129 2.29

YControl snack: Snack extruded with corn grits only.
Snack OP10, Snack OP20 and Snack OP30 : Onion snack ex—
truded with corn grits containing 10%, 20% and 30% dried
onion pomace, respectively.

Snack 010, Snack 020 and Snack O30 : Onion snack extruded
with corn grits containing 10%, 20% and 30% dried onion,
respectively.
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Fig. 1. Effect of dried onion pomace content on expansion
ratio and bulk density in extruded snack.
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Fig. 2. Effect of dried onion content on expansion ratio and
bulk density in extruded snack.
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Table 2. Water absorption index, color and rupture strength
of extruded onion snacks

Color Rupture
— strength
L a b 4E” (KPa)

Control snack 7.27 69.10 -0.89 2187 0.00 1.96
Snack QP10 728 6453 127 2151 507 3.02
Snack OP20 714 5793 429 2169 1231 3.19
Snack OP30 6.31 5733 393 2064 12.77 3.22
Snack 010 716 6357 148 2174 6.02 3.24
Snack 020 700 5793 4.18 2107 1229 3.45
Snack 030 6.45 5857 345 20.00 1154 2.98

YSee the footnote of Table 1.
Water absorption index.
Y 4E (color difference index) =

V (L—L)%+ (a—a)*+ (b—¥)? where L, a and b are
lightness, redness and blueness of control snack, and L', a’
and b’ are lightness, redness and blueness of onion snack.
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Fig. 3. X-ray diffractograms of native corn grits (A), corn
grits snack (B), and corn grits autoclaved at 121°C for 15
min (C).

peak ¥ Jouppila £(24)0] B33 &4 A E 9] X-ray 3|4
oFafoll A MolA] odghdd HA Rl °]E A7) B
o] i o2 AR} S 12 EE 121°CHlA 1587
autoclavedt A| 8+ 38 peakEo| vtelv}x] ¢gted] o]l &
Ao stEo} A FHo] Hol olA e Ao HfMd
o} vk o)), S 22| ER §FEA ¥ ete] Al£7 snackS
oF 12.9°9} 19.8° 24 peak”} FE= A A VeEhgt e o] &
SeprbRet upel EAFe 8 AE T AL} RS
AR FE7F Y £ 2EAM 4EE o HA o] gl
v Ay AR dextrindt¥ 3, g A AFL F2
Qo] AR B3ste AL 7| A7) wEoll X-ray 3P A=
o] W3l Zog Alg¥irt

S 2] Bl ZZekaaEuhe O, 10, 20 % 30%9] §
o g Hrlsle] Ax2F A9 X-ray 32 AL Fig. 49}
Zch, <kapakg 371eA] @2 A2 (09%6)2] X-ray 34
el Faate] g de)ste] ARk oFafade] 79 of

onion pomace
contents, %

Intensity

I 1 fl 1 1 A

5 10 5 20 25 30
Reflection Angle (28)

Fig. 4. X-ray diffractograms of onion snack at various dried
onion pomace contents.
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Table 3. Thermodynamic characteristics of extruded onion
snacks

b Gelatinization temperatures®  Enthalpy”
Sample

To Tp Tc AH
Corn grits 63.70 70.39 81.99 7.70
Control snack 60.54 67.24 73.28 0.51
Snack OP10 60.62 68.51 74.95 0.61
Snack OP20 59.18 68.42 74.69 0.63
Snack OP30 60.58 66.21 .77 0.63
Snack 010 58.92 65.72 72.28 0.63
Snack 020 60.31 66.11 73.05 0.50
Snack 030 60.55 65.98 72.82 0.48

’“See the footnote of Table 1.

“To, Tp, Tc mean onset, peak, and conclusion transition tem—
peratures (°C), respectively.

*Transition enthalpy (J/g).
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