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Abstract

The typical force-distance curves by puncture test and Back Extrusion test of acorn flour
gels were investigated. Kc'and Ks’ were calculated to estimate the compression and shear
components of a puncture force. In this study, compression effect played a major role. The
more concentration of acorn flour gel and diameter of probe increased, the more compression
force contributed to the puncture force. In the Back Extrusion test, the effect of increasing
the sample size was to extend the length of the plateau without affecting the maximum force.
However, as the concentration of acorn flour gel increased, maximum Extrusion force became
larger.
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Table 1. Details of probe dimensions
Probe Perimeter area
no. Face (cm) (cm®)
1 S-point star 4 550 0.241
2 flat, circular 3553 1.005
3 ' 2.529 0.509
4 " 2.001 0.319
S " 1.508 0.181
6 ” 0.990 0.078
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Table 2. Texture parameters of acorn flour gels by puncture tests with probe 1 and 2

Conc. No. of Probe 1 Probe 2
of gels tests YP(gm) MT(gm) YP=MT(gm)
6% 10 21.5%5.0 26029 48.0+11.7
8% 10 583+ 3.3 69.013.2 214+ 18.8
10% 9 105 £ 6.1 124 +6.7 352+21.7

Table 3. Yield-point force of acorn flour gels by puncture tests with probe 3,4, 5, 6

Probe 3 Probe 4 Probe 5 Probe 6
6% 28.7+1.15 15.7 £ 0.58 8.5+1.32 too low
8% 94.5 + 4.82 58.7 £ 6.81 31.5+1.32 14.0 +0.00
10% 127.3 £ 15.0 76.8 £ 6.53 440+2.00 19.7 £2.52

F/D=K¢é-D+K¢

o

et ofwd qlelel Azl sl F/Dek D 4bojoll A
AAe) A AdAste o) WA 44+ CE
TAR sHHol oL BY £ A Holoh®

B33, 4, 5, 6% b33 FFA49 AsE F/D
9l D¢ BJAIZ Fig. 4ol BAsEch 174 v 4
%o F/Dst D Abololl= Adualst 4&letn =t}

A A4 CE (oletm 7FAT Aol oydtm ¥ 4
Aget, A7 FEHR 3HEAE A A2
Ké 9t K¢, AgAl48 T A% Table 40 el
o=t

AF Ao F AT o= Ao g A8 3
€ 7HE AR e Ao F FRe Al 9
¢ YPO| w3 wAs], f4F0E A4t Table 5

of vEbige™ I Ask YP S e & shale] fF
e w-gucte dAugh ¥y o §4sgdch oet

4 etale]l 5 A3 compressiond L & F UL
o},
Peleg %9 & A% 4% YPY 27 #ohsl

compression-shear ratio®] o2 T T A + Y}
I 3tgch. Aal YPoll gt compression force 2
shear forced] 7|58 T EFY w2 €3 g
9| a714d2 A4St Table 6 vehwgic
EeeFe gt F4E,
compression force?| 71T+ o #HHo

force 2] Az P43

23

ghal o] =&l =T

shear

Back Extrusion test

Back Extrusion test®] Azt 4% vli& 44
E2 4% annular gap® Z7)* plungerd £ 4
22k (sample size)!" TAAESL FL® Fol A,

16 '
* o

-
£
T

i

12

E 8%
E10F
[
o
2o
Q
-+
% 6
c— 8 60/
Q&4 °
Q
e 2t
o
o ] L i i
'10 2

Diameter (mm )

Fig. 4. Force-diameter relationship in puncture tests
of acorn flour gels with circular probe 3, 4, 5 and 6
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Table 4. Numerical values of coefficients for various concentrations of acorn flour gels

6% 8% 10%
compression coefficient, K¢’ (gm/cm?) 0.555 1.509 1.941
shear coefficient, Ks' (gm/cm) —0.956 —0.449 —0.034
correlation coefficient, r 0.993 0.999 0.998

Table 5. Ratios between yield forces obtained by puncture tests of acom flour gels with
different probes
Probes 34 4-5 5-6 3-5 3-6 4-6
Perimeters ratio 1.26 1.33 1.52 1.68 2.55 2.02
Area ratio 1.60 1.76 2.32 2.81 6.53 4.09
Yield forces ratio 6% 1.83 1.85 - 3.38 - -
8% 1.61 1.86 2.25 3.00 6.75  4.19
10% 1.66 1.75 2.23 2.89 6.46 390
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Fig. 5. Effect of sample size on Back Extrusion test
(8% acorn flour gels)
sample sizes; 150ml, 200ml, 300ml
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Table 6. Estimated contribution of the puncture
force components of acorn flour gels

Contribution (%)
Conc. Probe

Comp. Shear

6% 3 82.4 17.6

4 78.7 213

5 73.6 26.4

8% 3 96.4 36

4 95.5 45

5 94.2 5.8

6 914 8.6

10% 3 99.8 0.2

4 99.7 0.3

5 99.6 04

6 994 0.6
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