ER R SUE O oA R Vol. 22 No. 10
2022 4 10 H Joumal of Chinese Institute of Food Science and Tec‘_.hlnnlrgy Oct. 2022

Bt R4 IE R ORI TR A

waEw, wER'
(@R FRMIRER LAY 214122
A ERiRHERERAESERT LR L4 214122)

WE S5 2 MT8E2ARRMSoEhIfhMELGREIHE MATEESEAHKoE LRAMEAR, o &L
R aes S ATAMNMEHA A aRMFETANHLE ddsghlimanitdnh-aty
AT FAFLE S HAST HARTHSHANTE LG AHEENGLE 2 FHREBSERAHMAG S
EE PR U Aol L A B o ol B = il S R =R I R T I | )
He oy fhie e A A S RAN WY S A HES T poaRE s Hmsi P s H B e £ 8K
BREIESsMAEATFRAL FENESANAERANARINER AMELARAFEAEFAHGERELAHE
HEEE L

FEE oAz, AMAEA, Ak, AaAR, HAaaRTS

UEHRS  1009-7848(2022)10-0087-10  DOIL: 10.16429/].1009-7848.2022.10.010

MMM, BRI A BRI BhRAE Y T, T TR A SR W 2 0 o
AR R, RO R S G 2 U R R AR A B e s S S A B A T T AR
HA SRR S G gk O EH F BIEARERE T A%t (BiElasEALD
By AR PE L B A SC 0 B e, A EAYELR) L Yu SR Ogden BT R Th M g A
WE PR, R B I A P R R 1 558 1 15 P 7E AR [F) B 78 SR R I A AR AT Ok R
K EE, WARE NS AN TR, TR R T &SSP A Rk,
CAR IR TTBI BT ol VRl N e oo Bt I i e LA v A b T N TS SR, TE R R
AR B TE S A e SRR i AR, X $ORIEAERE, &k A WEESE H 00 09 Eli . 8k
e S A E RO TG A ¥ E R RE AR T B — FhEERET L, PR O R R O Y R G Y
i Any i EE D SIS M AFRRIE SR ARG L B RO HB i K IR e R i, g
5 AR 5 0.04% W HAT R AT A RESEME D, MR 5 SO0 SR 7 S O O AR A [l Y
HE M B (T %0, BERCAY BRI M B L R R R AT OB I e, SRR
e 1 WA TR B0 DR 3 SR, B TR o T HE ) I AR fn PEANES WP B9 % % . Marco S8 1 i
T 4 8 1 e Al e B SRt — e L B [ R R (BN kR R R G ) A e BE o
S KR SR N R AT E A ORI O N R, B PR O hn T A
W FRG T MR AT BB BeA BR T v, B S B A RE e Ak~ b R LA
AR 478 1o 70 BB ke 4 T B 2l 2 R g - O R ) o 4 SR B MR BRI, B A K 24 AN TR
R FE R R M RSB H, WHIRER A%y T S P R A S S, s B
S R YGRS s i 2 AR R AR R M A P A R A IR IS Y B YRR 4y A
0L, ALK B 4 A A 1 T E R i e

BeAR F . 24021 -10-05 L e B R S T R R [
2= ?‘T.JJ-’t’.’z‘JEJ'Eﬁﬁ%ﬁﬂﬁ'i’ﬁ&ﬁi-'-*iﬁﬂtfﬁi,_&':{’ﬁ.-lfﬁ?jif}ﬁ pH i JERE 7K 406 B2 | W BERE 4 T R 25 T6 B
AL H (FMZ201901, FMZ201907 ) [6 % B 85 & 2 R I I R PR DG B 00 0 T 45 26 B B,

PRI H (51775244)

- -1 ; M6 5 Fd A E
L AN SR, 1 LR 55 05 0
e AR, VE LA F WK AT

. o { . A - - | - o I - .- T " 3 - || . . - - . . . - -
022 China Academic Journal Electronic Publishing House. All rights reserved.  http//www.cnki.net



88 B A IR

2022 £ 10 W

B, MR ERAFHNZESEEEMOBENT
B A B RE A BT TR, DR A RSN
HEWL AT E A A ATl R £ A BT ]
T £ Gh I BN T RE ) A% 55 b o A 7
oL b ALt RE S D T RESD BT
Pt ot ny BLmh Bl , W2y TR R
E NBEATE AL SR OB 25 5F0RTH 2 A BEAY R
B ETHE N, AT A 5 H B T RE O A DCC Y
i BA R B OB 0 T HE T A R s g
KM Lavergne FF15 i FL Ak 8E e 01 B 1 R
AT, RBHEGE RS O RN T #E
Hh 2 B R R R A G R, BT AR S
T 477 i 3 2 g (] A [l RS A el BB 1 i 2
oo ey 24 FENEEN R A EER S

A LR F TPA (Texture profile analysis ) i#
7 Fe 4 U 0 7 g f st il %, WEFEE A [R) Fe 4 2
R, AR AR R O B I R WY e A B A A A
BRI R I £ R BT PR A, A 0 A BT I
5 h it 2, 4 S el R R A Y o
PEfE Chnibr 20 e R0 i R EL ) SR E
AR R R Z M B e 7 BET AR ST ER A A
ffF A B0 475 A LIS - 5 1A AT R G 1 R T
G, B H T R E & W BERE e AR R DL
HIF EFEH AR (CEEANT )M E | a2

fta*x,

1 HMRERZE
11 #HHE5EE

WIRE (% 71 250 g) , Wb £ 3k P P4 A7 B4y
Al s B e # (B ETE BE 1000 g) , #d H 9 SR B £ 50
AR,

Py 43 B A AL (BLAY . TMS-PRO, %H
FTC; i FE WL 5K | 7 2 8 07 o0 0 3 38 48 3k 55 &
TR A A ) 5 SE 8 % A il 2 RO 505 IR
HL 7K F (300 g/0.01g), B AR 25 SUE A T
N,

1.2 REHEANH&E

1 90 B R 4 Bk BE A 50,70,90 /L 1Y BH g
TR H RO (R AS TR R EE Y B O s
W, A A B HREE H 6,12,24,48 ¢/LL 1Y B
iR ) o S Bt FH A e s £ Y A I R B i o o B
B, TR S KR 15 h IS 7E B D 4k A
EAREAE 15 min, SR 5 7E ACHE B b S e e i R
95 C T4 25 min, LG 7 B A GE B2 H
(il % B A2 40 mm, & 20 mm MOEESD ), TRAS
CHRAR AT 12 h, Brf SRk &L iy
RHE 2K, AR A SRR Sk |
FrR JE R S8 .

®1 FAERREVRRBE FRERERES
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A 0 g/L % 5% 6 /L 5 12 g/LL 2 I 24 g/l 5 48 g/l 55 0%
50 g/, I S/S" S/ST S5, S8 St
70 /L % M 8a/S s 85 3.8 85" S8%5
90 g1, W A2 55 5.5y g 50 s Syt

1.3 BMNZERZE

1) FAh 45088 0 EAR 75 mm Y5 £
TR LR FRIERT A TS ROE, WA
FLTE Y FE 48 77 ), T #8430 17 2 B 8 /0n i ) 5 )
FE P& B SE 0.1, 1 mmds Y HE 57 14 B | 6) 5 i

AL, e (50 AR 5% P 4 Sk R I 1 D o 42 ik 19
J7URAERE T, By Lk SR AR b A Sk R O LA e
AR IE il /[ 5 458 53 06 S 6 ) B2 00

2) RheebiAse (A E S 75 mm 69 B
B 3k R RS R 1 mmd/s, 8 € N AE 0.5, 1 )
Bt it 6] 360 s, 47 5 ] (3] 4 1t FE i He 4 T 4 ]
VA4 51 L 40 REAE (o) FLEL I T (orp) 3R, LS
(1)FX(2).

£=In | ﬁ I| (1)

_ F (H“—ﬁh.)
e LA . E———

2
o i, i (2)

1]

-1 =1 e - Diilads e 1
dl Blecironic rudisnimg rousc



W22 10

A A A o e P ) i R

89

()~ (20 F——F 45 71 (NY s Hy FF o
MR E (mm); Ak P A 1 5 3RS )
FEAEAL (mm ) 5 A —FE 5 19 9 4 85 3 100 B (mm?) |
T E (] A RE A B A = r—— B S AR
W24 (mm) .

242 36V A BRE Py LI 0 R B I a2 1 e
B X ERIEM BN T EES, )
EAKX (M), SRS RENESE D
VB He 4 it o] LA TH A 2 W RE | BB & BO R IR TE
4 ol B i BRSNS RSN AR
14 (FEEBFESORMNI RN

{6l FH A4 52 5 P BAF 2 ) {7 A RELVER ML A A\ T

Ky il
Bre
Vel 1 4
;rG
L)
HF

e fr

B 1

Bionic chewing platform

HEBEEFES
Fig, |

BEMC U R SL R, R RRIEARIE o mEEag
B S MOF A /G, 0T DAL A 25T i 02 3h 21 BERSKA-KETE

H S o S O R IR s s, RS A
FOR O e AR B, MWk S &S O
I RO A R G Y 2 R T 5T R AL S e
B A SCH R B O E RS I 4
K (3,6,12,15 ) A ZF &, HE0HH 2408 H
h R X OE R G B R 1 mm/s, DELI T 7 1009
(100% R &M B, FFHFEEREEZEE
FAG IR 425 ), 0afe 3 D 5 B A 2 mall, 1RSSR 28 °C,
Fir 5 14 24 5 — B o LS B 5.
1.5 BEFEItESSH

izl 36 #5045 F H Origin 2019,1BM SPSS Statis-
tics 26 F{FHEATAL PR AP0 s &5 R R N T Hfl +
PRIl EE", 43 9% P P 7 2240 B (Tukey BI{E 1
¥ Levene J7 235K B0, i £ & L) 44
Bl 09 B (B EHEACTE R 0.05)

- 8

0,085
004
0,080 -
003
= E st
== aE
= n} 0 - = ;
E E 000
o [7TH

g

0001

00 01 02 03 B4 05 05 07
1 3
Strain
(a)

A e e 5 35 IS 0 52 e T I 42 A~ ) Ik e 1
(9 Bl 0 7 B0l g ) o L b i k| 45
Y5 AE A 3 TS P 2 o AN [ R R B R A
A~ [A) B e BE R B EEE . A BUAE 0.1 mm/s 1
TR ek . TERTA RS Y R B, 2 AR X S
0.5~2.5 0}, DR o7 it e 2 oA 48 /L 1) 5 B E e 19
Ri Il fe e, X R WITE o BOBE ek & op | oL RV B
S A8 of L Al I5E I 2 — R G T Y R M (T BE
WP 3 AR, A B B PR . B i X Fh 3
WAVEY LR R T 2ot TR T B AR
Ve 2 B 0K 5 f A o et , e B AR I
FEE R0 0, 5 99 0 (A R I o (R (A ] 3
TR ), 356 T il A HE 98 R g A £ HA T
P sk, MR R 0.3 LRI I A g2 F)
U g i I Tty S B 22 HIOR A B () R | N I O T

—— S

g

i

=
=
.

0,000 - - .
a0 a1 02 03 04
Strain

{h)

05 Bs 07

ﬂlrt-riﬁmhm
=
=
=

-]
2
s

8

el . . A L .
o 01 02 a3 o4 G5 056 07
L 4F
Strain

(c)



Lo 2022 4F 45 10 1)

—o—5n w=1 s s 005 -
[T1L]
0G0 -
noef
004 saai | L
E = = L1 ]
EsB=R T = Z = =
= LE £} E {= }r
] = =
7 am = M F on
oo
ol ol
0.00s F
i . ki e i 00 el ' i i : L
0y o 62 83 04 03 08 a7y o 01 02 03 o4 a5 08 a7 G0 01 02 03 o4 05 06 07
R I 7 T g
Strain Strain Strain
(o} (e} i)

B2 E&HEESAH 01,1 mmis oA 6 & 5 6 kR R I

Fig.2 Ihfferent mass concentrations of gels' strain—stress diagram were obtained

at different compression rates of 0.1, 1 mm/s
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Table 2 The Young's modulus of gel with different mass concentrations at different compression speed (kPa)
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Table 3 Correlation analysis between texture characteristics and compression parameters
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B E A 1
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Table 4  Output results of normality test
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Characteristics of Food Gel and Its Application in Oral Processing

Zhang Fennan', Yu Jinghu'*
{Academy of Mechanical Engineering, Jiangnan University, Wuxi 204122, Jiangsu
“liangsu Key Laboratory of Food Advanced Manufacturing Equipment Technology, Wuxi 214122 Jangsu)

Abstract  In recent years, the lack of basic data on the correlation between food texture and oral processing ability .
which restricts the development and manufacture of food with good taste and matching with the oral processing ability of
the elderly population, has aroused people’s interest in the research ol solt materials, especially [ood gel breakage be-
havior. By analyzing the variation law of the complete stress—strain curve of the composite gel with different mass con-
centration, the relationship between fracture stress, fracture strain, voung modulus and specific perceptible texture char-
acteristics was explored, and a regression equation model between texture characteristics and compression parameters was
established, and a chewing experiment based on the biomimetic mastication platform was carried out. The number of
fragments and the maximum masticatory force after chewing were analvzed, and the viscoelastic constitutive model of the
gel was established. The results showed that the fracture stress and fracture strain had great influence on the breakage
hehavior of food gel, and the gel with lower fracture stress and lower fracture strain value was more easily decomposed
into a large number of debris, and the specific compression parameters had a significant effect on the gel texture param-
eters, These results are of great significance for developing gel food materials for the elderly.

Keywords food gel; constitutive model; mechanical properties; lexture parameters; bionic chewing platfnml



