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The physical properties, ease of eating and chewing movements by humans were studied for four
types of pork meat: one non-tenderized meat sample; two samples that had tenderized by soaking in
different concentrations of a sodium hydrogen carbonate solution; and one sample of restructured
pork meat. Differences were found in the strain-stress curve up to 0.8 strain and in the compression
speed dependencys of the apparent stress at 0.8 strain between the restructured meat sample and the
three other meat samples. A sensory test showed that the firmness and remaining-in-the-mouth feeling
increased with increasing apparent stress at 0.8 strain. The number of chewing cycles for the
restructured meat sample, which had the smallest apparent stress at 0.8 strain, was smaller than those
for the non-tenderized and tenderized samples. The closing time for the non-tenderized meat sample,
which had the largest apparent stress at 0.8 strain, was longer than those for the other samples. The
closing speed decreased with increasing apparent stress at 0.8 strain. In particular, the closing speed
for the non-tenderized meat sample was the slowest among all four samples. The results of the sensory
test, as well as those for the chewing movement, indicate that processed meat products such as the
tenderized sample that had been soaked in the sodium hydrogen carbonate solution and the
restructured meat sample were easy for elderly to eat, since the chewing rhythm of the elderly is slower
than that of younger people.
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Fig. 1. SIROGNATHO ANALYZER used in this study

A is the magnet located on the front teeth of the lower jaw
and B are the antennae of the ANALYZER.
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Fig. 2. Vertical chewing movement obtained by the
SIROGNATHO ANALYZER
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Fig. 3. Difference in appearance between the meat
sample that had been soaked in the 0.4 mol/!
sodium hydrogen carbonate solution and the
restructured meat sample

Table 1. Change in weight of the meat samples
by heat tratment
Weight
Sample reduction Significance
(%)
Non-treated meat 35.82%£0.45 —,
0.2 mol/! 26.00+£3.77 =,
0.4 mol/I 16.80+2.51 =
Restructured meat 3.50+0.75 —

Non-treated meat represents the sample soaked in
distilled water only. Zero point two mole per liter
represents the sample soaked in 0.2 mol/l of a
sodium hydrogen carbonate solution. Zero point
four mole per liter represents the sample soaked
in 04 mol/l of a sodium hydrogen carbonate
solution. Each value is the mean+SD of eight
replicates. ** Significant difference at p<<0.01.
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Fig. 4. Relationship between the strain and apparent
stress for each meat sample

Non-treated meat: sample soaked in distilled water without
sodium hydrogen carbonate; 0.2 mol/l: sample soaked in
0.2 mol/l of sodium hydrogen carbonate; 0.4 mol/l: sample
soaked in 0.4 mol/l of sodium hydrogen carbonate; and
restructured meat: sample that had been restructured.
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Table 2.  Apparent stress at 0.8 strain with different compression speeds

Apparent stress at 0.8 strain (X 10°N/m?)

10.00 mm/s 5.00 mm/s 1.67 mm/s 0.17 mm/s
Non-treated meat 14.6+1.5 -, 16.1%0.2 -, 17.3%£3.1 -, 18.9+1.7 -
0.2 mol/! 10.6£1.6 = 11.3£1.9 = 12.4%0.9 = 142+33-ﬁ
0.4 mol/! 8.6+1.1 =  9.4%1.1 = 10.8+1.0 = 13@+29—4‘
Restructured meat 3.8%+0.3 "y 2.9%0.2 - 2.7%10.4 iy 1.8+0.4 Sy

See the legend to table for definition of the samples. Each value is the mean=SD of eight
replicates. ** Significant difference at p<<0.01, *significant difference at p<<0.05; and n.s.

shows no significant difference.

24

(360)

NI | -El ectronic Library Service



Japan soci ety of Home Economics

ARG CERO T ERFE & IHRHES)

Firmness
-3 -2 -1 0 1 2 3
| ” 1 1 ‘i_l\‘ G 1 E L
C B A
Tender «— i —>Firm
*% * Kk
P L owx
* R
Ease of swallowing
-3 -2 -1 0 1 2
[ 1 | Ko | O S AL 1]
77 — A\ 4 L
A B CcD
Difficult <— —> Easy
——
Remaining in the mouth
-3 -2 -1 0 1 2 3
Ll L AO D 1 1 ”
D C B A
Little <— — Alot
T ]
Palatability
3 -2 ‘1 0 1 2 3
| I7H | [} .1 1 | 7 |
L 0 w
A

— Palatable

a P
| )

D
Unpalatable <— .

*

Fig. 5. Distance scale for the sensory evaluation of
samples obtained from Scheffé’s paired com-
parison test

Sample A () had been soaked in distilled water without
sodium hydrogen carbonate, sample B (O) had been
soaked in 0.2 mol/l of sodium hydrogen carbonate, sample
C (&) had been soaked in 0.4 mol/l of sodium hydrogen
carbonate; and sample D (©) had been restructured.
**GSignificant difference at p<0.01 and *significant
difference at p<<0.05.
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Fig. 6. Relationship between the apparent stress at 0.8 strain at a compression
speed 10 mm/s and the sensory evaluation of the meat samples

O, meat sample soaked in a sodium hydrogen carbonate solution; O, restructured

meat.
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Fig. 7. Relationship between the apparent stress at 0.8 strain at a compression speed 10 mm/s and the

chewing movement

O, meat sample soaked in a sodium hydrogen carbonate solution; O, restructured meat. ** Significant difference at

p<0.01 and *significant difference at p<<0.05 (n=20).
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Y2 %kt 6 B HEFERNAIESIC L 2 THEB) O HEE
HIHANORENFEME & EHE D WTRE 2 7272, L

Zeln], IHMHES) 2 E L - BB E R T, ]
K OWERT AT, HEHIZOWTIHEN S 23
D ThHbH., SHRIEZEEIIZOVTORFTLIMA T &
7o, 70, KRBT, INAROBEYIZL 5 PEE
%ﬁﬁiﬁ%ﬁ%%ﬁﬂtﬁ@ﬁﬁ@@ﬁﬁ@@ﬁ@
RBEIL, BREDVERGVWERIIOWTEE L.
Lot REBIZHVZRBRICOWT, B O HE
EE) O E F FERIITV, FORERE & b IHM R

AN

MEZ EREFERGVEBIZDOW TR 5 L%
NHrEEZ2ENELE, O LIE, SHBOEELME
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HAR B &5k
HHETH 5.
4. 2 B

AT, BMESESVERRELHNE L,
IR OB E R, EEEEREA (0.2 mol/l B
LU°0.4 mol/l EEEWIZE) B L ORBEA I INER
TIRAE LR A O TS, XS 2B L0
WHE T - DOV THRF & 47 - 7.

(1) FHERCA QMBI O B EHARIE, THEE
SLER A S B E R A L I & <, B
WORKEDTKRE N LD 57

(2) EERMHAL L OCEHEHREADIES-0
FTAHAMBIZBNT, 09F40.8 (m/m) $FTOEHT
(IRAE 2R TR S e o 7278, FHERR AT,
OFH#0.3 (m/m) CTHEAPHED LN, F7-,
HERUHABLUVEEAEREADDT AL 0.8
(m/m) 2B D A2 DIETT Ok B R AR 1
Bl B AR L7z,

(3) OFA0.8 (m/m) I2BITAANITOEEIH
WREOPZEBLOOFOREYOL SOOI, &
WIEOMBARRTED S —, HERER IS S
NABREROMMAR S S TIE, BWRMHE L E#
BHREARICDOWTE, 0F&0.8 (m/m) 12B1F5
BIMNT DI DINE L B BIHEVERBOAR G 72 B &
EMTRENT. LAL, HOADPITDIEHIVNE L,
MHMGHE (20 & A & GRS AL 72 FHER A D Bk Jx A M
&3, 0.4mol/l SEA ERBETH - 7. FHER
WIZA OB AOFTROBL L AWV EFEMS R
7. ZOBWL 2OFFMAY, BEEA L 0.4 mol/l &
FHADOWNEILOER B A5 & OFHMRE R HE L 5 2
QAR NORE i FF (-

(4) HEEHEROUMA - EEFRRREAOW TR T T
DM EIEIE, 0FA0.8 (m/m) 1IZBTBH2ITD
IS E D NS CEERAIC I NEE I nT s
HMoOLNI, T, HHBOTAL0.8 (m/m) 12BITA
BT DIS TR & R A O B LR 13
OB ITHANEEIZE, RRMILEE S BV
DEZo, TOIELD, EERMEAL, TR
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IR EHASLHERAO L 9 2 EAMT SIS, e
HWFHEIZE T, HELICCWERTH S 2 &A%
SIn7:.
REFEOFERD S, ERITESARIC LY e
EREL7D, MAAEAERE L TEBRAD LS 12
MITHIET, BRESLKEEEZ L -TYH, W
WLo <, B, BELTZAECERED:- DD
HERICR b2 EDHENSNG.
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