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Study on correlation between texture characteristics and

sound insulation coefficient of bread

LIANG Yi

%

FENG Tao

K F
ZHANG Zi-han
(At TR 2= RS AL TR 24 5, b

A B F &
WANG Jie
100048)

WANG Jing

(School of Material and Mechanical Engineering , Beijing Technology and Business University, Beijing 100048, China)

WMERRELGERF GO Q. AREAE N TR F 5 5 2
P 6L A A A A B A B B A 3, AR 8 Pearson R R K
MBS S ENRE AR BRI RFLERET S,
BERA k@ @6 AL R L A b A
RAFEGBFEF AR ZEABRXR MO ®ERALALERE,
KR F F A A @ QR F A2 Pearson & 3
Abstract: The texture parameters and sound insulation coefficients of
the whole wheat bread and white bread were measured according to
the difference of the standing time, and the least squares regression
analysis was carried out according to the maximum Pearson
coefficient of sound insulation coefficients. The results showed that
the hardness, elasticity, adhesion and chewiness of whole wheat
bread were linear with the sound insulation coefficient of specific fre-
quency. However, no significant linear relationship was found in the
studies on the white bread.
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Material sound insulation test system diagram
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Figure 2 Sound insulation coefficient curve at

different time
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Table 1 Texture parameters at different time
If ] i BE /N P/ mm REE/N IHIEE/m]
10:00 4.33 5.82 2.58 15.04
13:00 5.53 5.50 3.63 19.96
16.00 7.10 5.29 4.60 24.39
19.00 10.44 5.12 6.33 32.24
22.00 11.97 5.00 7.24 36.09
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Table 2 Pearson coefficients of different textural

parameters
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Figure 3 Regression analysis chart of textural characteristic parameters and

sound insulation coefficient at different frequencies
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Figure 4 Sound insulation coefficient curve at

different time
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Table 3 Texture parameters at different time
i [ T B /N Witk /mm RRE/N O IEIEME/m]
10 : 00 2.84 5.54 1.89 10.40
11: 00 4.16 5.29 2.83 14.96
12 : 00 5.36 4.95 3.62 17.90
13 : 00 6.64 4.93 4.38 21.55
14 : 00 9.34 4.94 5.39 26.60
15 : 00 10.79 4.79 6.49 31.06
16 1 00 11.77 4.63 7.26 33.65
17 1 00 14.04 4.44 8.28 36.79
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Table 4 Pearson coefficients of different textural

parameters
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WL VR —0.264~0.583 6168

FRAE 5 4 W] LA B T AT B R R R PR TS5 6 116 Hz

B R A AR B P R G L T RL Y RE IR P 5 6 168 Hz Y fra

B M B o BEAROC L T RL B9 Mk 5 5 920 Hz BB R &K

RS, 5 4 & WA LA e PE R R, A Bk

6 116,5 920,6 116,6 168 Hz [ M Z 505 1 63 (10 A5 B2 | i
25



B R

2017 4% 12 9

e T Z8h A1 A L R P AT A /s Rk 1A 2 #
ARG 5 AT LA B R A i 0 o3 A 7 fe /b — 3k [
VRV R WA 0 0 B A ) B P AR R R R R R

PEHBEARR AL LR, ML TREEW. BEEH AR
T Bk B LA R R A AN 2 32 B Bk B Y R DR G 1 TR Y
B P A LR LSRR TR T L NEL R PR B R R AR

4.4 ‘ ‘ ‘ ‘ ‘
2 4 6 8 10 12

L [ ] L |

14 16 18 20
5920 Hzbf = &

5920 Hz sound insulation volume/dB

(b) ¥4 55920 Hag bR A R 5k

NEL I 1
Chewiness/m]

=

2 4 6 8 10 12 14 16 18
5920 Hzff &
5920 Hz sound insulation volume/dB

18 20

(d) MHWEPE S5 920 Har) bR R 5L

BS FMERAMEFRRAMERSE LMD 5 E

161
141 .
Z12’ °
= °
a2 £ 0p .
BT ogh
= L]
: 67
L ]
4L °
o ®, ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
2 4 6 8 10 12 14 16 18 20
6 116 Hzbf ik
6 116 Hz sound insulation volume/dB
B (a) BEEE56 116 HzR kR R 4L
9 [ ]
s
77 [ ]
Z
26
=y
=
3
2
1 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
2 4 6 8 10 12 14 16 18 20
6 116 Hzlf &
6 116 Hz sound insulation volume/dB
(c) MeHitk56 116 Haftyfe 7 R
Figure 5
3 &5

T 1K 6 30 R 114 A A B L B ) BR R L AR O S —
114 = B 5 L TR R B 1 B A A I T X A e ]
W F TR B T B — P 58 . AT T 4 2 B A
T 9 5 A R A 2 B B P R RO AT R SR T L B
/NI AT TR 0. AR BILLT LA

(1) TR T AL 7 25 0 FP 9 I () 7R HC B8 8 L T 3 1 L T
T P R L A1

(2) A3 AL AE 28 v 0 I fi e <, G R 75 R Bt bl 2
B s TR A I TR AR HE R A R BB Y
MAEA AL

(3) 422 T, 1o 18 1, 350k L IR 26 e 0 WEL RGP 488 4 301 45
S AR A B P AR AR R G AR 5 TR B R R LR
PRI E SR A RBCAR R LR AR .

A 56 4 S D TR A A 2 S R P AR RO s
T, T Sy TR ) o SRR P 4 TG A5 A O 4R AL g AR L T
T4 1) SR R A 2 M B P R R A R AR O 3 R ke T
VAWE T 4 22 T A0 dl 5 P TGRS I AR 8 ) B3 5 S B

5% 3k
(1] Ed, B, R4, . AP o i A U A5 2 5 0 i 4
LR L] B S P, 2011, 27(4) ; 20-24.
[2] B2, JW/RWT . PRI, 55, ¥ &0 2 xd U5 ¥& U Th 4 TG P 5 0
B )], S 5P, 2011, 28(4) . 161-164.
(3] 8 g, A A% THAL S BPEAN R R i 0 o F e LT ). Mol £ i B
26

Regression analysis chart of textural characteristic parameters and sound insulation coefficient at different frequencies

. 2010, 18(2): 7-9.

(A] A3 B . RER T, M L i 17 A0 430 0% 5 A 55 J8R 1 B AR SR A 40 AT
[J]. B s DA, 2016, 37(6): 94-99.

(5] 32 3w, XV 22, PEIERE. 106 807 53 5 SR 43 B CTP A A G 1
FIRIFLT]. &8 TR, 2011(2); 119-123.

[6] LAKSHMANAN S, KOCH T, BRAND S, et al. Prediction of
the intramuscularfat content in loin muscle of pig carcasses by
quantitativetime-resolved ultrasound [ J ]. Meat Sci, 2012, 90
(1): 216-225.

(7] faH R, a5 B, WOs. Jh 7 78 A R 1 0y WG JTORH B3 A6 I 2 e [0 .
geolb TR AR, 2012, 28(3): 283-287.

(8] gk Ak, MUME th A ML HE Re BT (DL db a0 E Rk K
22007,

[9] SONG B H, BOLTON J S. A transfer-matrix approach for esti-
mating the characteristicimpedance and wave numbers of limp
and rigid porous materials[ J]. Journal of the Acoustical Society
of America, 2000, 107(3): 1 131-1 152.

(100 Ewets . FF2R, MANF-. M 5E S0 xk i f TPA Il & 45 28 1 3%
WA L], RS ol R 22440, 2013, 34(4): 53-55.

(110 Phasefif. FIHT SPSS B 4317 A2 5t (8] (9 AH S PELT 1. Wi s B0 %
e 24 ., 2007, 23(2): 120-123.

(12] skipeds . Eu, 5. EaK I F o 2 b sl &
[ AR 24547 . 2010, 26(6) : 54-59.

[13] BkF45, 563k, %P2, FIH Pearson #3562 HUE 40 BT A4 W) 36
GRFA] HHEH LR SR, 2005, 41(33): 79-82.

(147 s, Xk, 22H0, 5. & /N K M0 A 7 el 8o/ — e ik [ 7
A S S L)L KR KR E R . 2010, 30(2) : 45-48.



