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Ease of eating and suprahyoid muscular activity while swallowing of
yogurt—gel samples with different physical properties
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Yogurt—gel samples, prepared by mixing yogurt with gelatin or agar—derived gelling agents with various molec-
ular weights, were tested to determine how the different physical properties of the samples affected their ease of
eating by healthy subjects and the suprahyoid muscular activity while swallowing. The samples with a bolus evalu-
ated as “easily mobile while being conveyed from the oral cavity to the pharynx” were found to require significant-
ly shorter suprahyoid muscular activity time, as well as significantly smaller momentum of suprahyoid muscular
activity than the other samples. Each sample bolus was substantially deformed while being conveyed from the oral
cavity to the pharynx. The results suggest that the physical properties obtained from substantial deformation of
the yogurt—gel samples had an effect on the momentum of suprahyoid muscular activity taking place while swal-

lowing the samples.
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Table 1.

Gelling agents used for preparing samples

Gelling agent  Mean molecular weight Coagulating point  Melting point

Special features etc.

A 300,000 36C 88T
B 80,000 35C 78T
C 100,000 8T 23C

Agar whose molecular weight has not been changed

Agar obtained by decreasing the molecular weight of gelling agent A.
Deformation brought about by mixing creates fluidity

Gelation obtained by the alkali method
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Table 2. Additive concentration of gelling agent, and textural properties gel samples
1X10°N/m? 5X10°N/m?
Gelling agent Concentration Adhessiveness Cohessiveness Concentration Adhessiveness Cohessi
% (w/v) (X10°J/m® veness % (w /) (X107 ]/ m®) ohessiveness
A 0.11 1.31+0.13° 0.68£0.07° 0.28 3.27+0.28" 0.59+0.03"
B 0.39 2.11+0.18 0.71+0.02* 1.15 9.60+0.64° 0.59+0.02*
C 2.35 1.82+0.31° 0.78+0.04° 3.90 7.21+0.58" 0.68+0.02°

AB,C shown in Table 1.
ab,c: In this column, the different alphabets have significant differences from one another at a risk rate of 5% or below. n=20
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Relation between apparent strain and stress

Apparent strain(%)

NI | -El ectronic Library Service



The Japan Soci ety of Cookery Science

TR D R 5 3 — 7V PPV OERRT S LT 5 E)

EEORED, TAR66.7% T TIZBTEAPITORK
BT (WFRL VTR 66.7% 2B BIEHTH 505 13,
WL IXIPN/m’, 5 WVIE5XICN/m? B & R
LTWwh, 352, APTOUVTAHA~-BIMEE, O3 R
70% L LD KERFRICASL L, T EIZ5X1I0°N/m @
WEORMT, YMEH BB LU CHEBDANTOIES
BT WALAD A BURHZ R, BAZFICBIIL CwaE 2 &0k
b

/2, =N N ENVEREO R DT OO - T
BT EEOOZEME Bl &, B ORE IR
U EERTOIDEEZ D, BRMOEHEZHEIZ, »
TNOFEE D O RO, —H, BHIHE T T %,
Z &, FVALEI A RO O A 30~40% 1B B A,
OB OWAEIMD 2 HEHZ LR, BEFICKRTHDH I &
ARENT WS, 2T, 7FIVIEHEl A e, 034 90
%RRETH, MO2E ML) BHERISTHOBETHASL
N5,

3) BRI
B2, HresE= G, #HEEH tand, BLO M2

DOTHREEDOPTAERE R L7ze WTROBSIZB W
Th, BRIEDL I ETREMESAEL, FAEICMBOR
FHED LT AV F =R E VT IALH B A ORI
BIIZBTHGCE PV, o2 B LD B KREL,
tan§ lIhS W EAURE NI, LarL, €T F 5k
# C#ED GOV ARAFMEIZ/NE L, OFA80% %8
ZTIEMIHEETI, VLA CRB O Ghi b kK& <

Y, FVALFIABRBO GERLDEVD D LR o7z,
72, FVALH CRBOIERIZERIC BT S F v id,
R X Y S EEFICHIL, OF & 100% Tld7 ViLHl
BREO M7 EFEBEELLRY, FNIYVKELOTARE
W, FIUVEHICEBO MLy R E L, FALE A
BB MV PN E T LR ENT,

K3 GOREBKENEREREEZR L2 WO
SIZBWTY, HIEREBRO#EMACIE 7 VLR B #E 0 6
AE L, TR C B0 GiMEw I e AR E NS,

2. EBESTE

412, BREFFIRFEREZR L2 WO S 008
BWThH, FIEE A BB 2R, BEIC
W7ol 7, FhXlohhnwEiEiaNn, BRI HE
DT EHETENIRENE X TH L IXIPPN/m? 2
Boga, OF0F LI NLTS, MNEISIHNE~OE
OBEILR T SOFMEEE Tk, ARBICAEERIHEDS
Nhholze —hH, WEERBEOWSTH S 5X10° N/m?’
DFEBTIE, 7KL, XeorphwEFEMishz7r v
1EH A SEDS o2 B EZICTETYRTL,
D HIHEENESRII BB L T el SNz — T,
TFALRI B EAENL, T FDI2L, OPERSIHEAE
BLIZ WEFHMTI S Nz,

3. EELBHBEOHEMSAE

WIS B U A EE BSOS RMTEREZE IR
L7z IX10°N/m® ORE S OFECId, FHIFEIRR, Sk
RIE, WHEBEICBWT, PRI ORI L 2 551

10000 3 10 1000
C 100 |
3 2 : 1k E wl
1x 10°N/m Adddddsadibang, L
w A 5
g 100 | ‘g S 1F
o 8 4
0.1 & ~0.1 L
10 L
0.01 |
1 sl sl P g . amel uu_!
10000 10
AN
1000 | 0000000 7y 2
10T L 0
5 X 10°N/m? _— iy (3
— B Or_ «©Q E
& ok o §
& E @_D =
oLt gal
16 L o4 B
(o}
'I oL 3 sl 1 'l 0.01 1} p i 3 L 0.0]
0.001 001 0.1 1 10 100 1006 0.061 0.01 01 1 10 100 topp  0-001 0.01 0.1 1 10 100 7000
Strain(%) Strain(%) Strain(%)
Fig.2 Strain dependence of samples
@O : gelling agent A, AA : Gelling agent B, B : Gelling agent C
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Fig. 3 Frequency dependence of samples
@O : gelling agent A, &AA : Gelling agent B, B[] : Gelling agent C

Table 3. Results of swallowing measurements for yoghurt gel samples by EMG from suprahyoid musculatures

1X10°N/m? 5% 10°N/m?
Gelling agent Duration Amplitude Muscle activity Duration Amplitude Muscle activity
(s) (V) (uv-s) (s) (V) (uv-s)
A 1.7£0.6° 721.3+£359.4° 223.6+160.7° 2.0+0.7° 838.1+343.3" 268.2+150.2°
B 1.7+0.4% 767.3+307.5° 264.9+192.0° 2.8+£1.0° 1,005.1+£388.3° 449.7+265.7°
C 1.9£0.8° 809.8+£406.3° 298.4+222 6" 3.7+1.3° 1,033.3+378.4° 561.9+326.2°

AB,C shown in Table 1.
The value represents mean value + standard deviation

ab,c: In this column, the different alphabets have significant differences from one another at a risk rate of 5% or below.
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Fig. 4 Results of sensory evaluation
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Fig. 5 Schematic drawing of EMG activity from suprahyoid musculatures
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Fig.6 Relation between physical properties and muscle activity obtained from EMG
@O : gelling agent A, AA : Gelling agent B, B[] : Gelling agent C
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