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Texture Profile Analysis of Acorn Flour Gel
——Comparison of 3x3 Latin Square with 3° Factorial Experiment——
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{Abstract)

The typical texture profile analysis (TPA) of acorn flour gel was investigated with
Instron Universal Testing Machine by two experimental designs, 3X3 Latin square
and 3° factorial experiment. As the result, it was revealed that Latin square is a
useful method to reduce the number of experiments, in the case of a negligible int-

eraction.
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3. Texture profile analysis (TPA)
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Measurement condition

two bite texture test
fixture:compression anvil

force range: 5kg full scale
crosshead drive speed:80mm/min
chart drive speed:100mm/min

% deformation:80
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Table 1. 3-way layout for fixed effect model

Factor | Level
concentration(%w/v) 6 8 10
storage time(day) 0 1 2
storage temp. (°C) 4] 18] 32

Table 2, 3x3 Latin Square
Standard sjuare Randomization
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A concentration (%w/v)
B: storage time (day)
C: storage temp.(°C)

2) #a Mzl

A3 Ay 4dAsE gRlAgE $ &
AEHEE AT Z =] F43) 7{373 4
Astg i, ABiCiNAe 2T (p) FAL ok
Aol st AAshgdrt

L= %+ %5+ %28
o] &2xx] 83 3°6 ¢ wjx]4(3® factorial experi-
ment)z}2] Az} v
rison) & 918 t-test & 4 AL

= Rl gL & Az $EF FEA

o]9] ®ozat AAXE 448}

Hy:pi=p;

| Ti— T3 =2 vV2nVeF (1, ¢ma) ™ Ho 717, =k e

(R ZRT, mE JhEY 2T, ik i

a9 dvoleA, Tje i€ vlolHA, &

7 &2 i, Ve o389 A& el

et

A 4A] 8] 2 (Paired compa-

I. 25 9 x4
el A Yol o3 4¥ A5t Table 330 Zar,
FAEHE AA7 Asbe Table 40 el gt
1. Hardness

TE| &9 hardness ¥ EAEA-E AAT A



T Ee] 29 Texture 54 3

Table 3. TPA data of various acorn flour gels

Al A2 A3 CL

S| Bi| as L1z 29 %0703
= | B2 | 497 1.10 528  -+0.703
2| B3| 465 2.20 4.77  +0.703
S| Bl 28 058 15  *0.810
= | Bz | 298 0.60 438  =0.810
&1 B3| 218 1.67 3.70  +0.810

Bl | 012 013 012  -0.201
Sl1B2| 010 017 o022  +0.20

B3| o0.21 0.06 0.11  =40.201

Ha:hardness, Br: brittleness
Co: cohesiveness,
C.1.:95% confidence interval
1.U.: Instron Unit

Table 4, ANOVA Test for TPA data

Fo value
A B o
Ha 122, 50%* 9. 44%* 14.13%*
Br 39.71%* 8.24* 17.38%*
Co 0. 00075 0.0015 0. 0022

Ha:hardness, Br:brittleness
Co:cohesiveness, A: concentration,
B:storage time, C:storage temperature
*gignificant at a=0.05

*¥gignificant at a«=0.01
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Fig. 1., Hardness data of various acorn flour
gels by two experimental designs.
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2. Brittleness
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Fig. 2, Brittleness data of various acorn flour
gels by 3x3 Latin square.
(O:6%, @:8%,(:10%) =expected data
& =empirical data
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Cohesiveness data of various acorn fl-
our gels by 3° factorial experiment.
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