I K B IR OMAL & S 7 1 B i~ D )i H

BEE:jpn

HhRE

~EH:2020-02-10

*F—7— K (Ja):

*—7— K (En):

e E: Rk, B, LE, 15, &, BB
A—=ILT7 KL R:

=R

https://osaka-shoin.repo.nii.ac.jp/records/4437




RIFERE 2 RFIFEAC 2SS 10 & (2020) k75 3

BEICLDBFEDHILEEHERITEEANDICH

fEREAR DS ERETR Lk E3G
fERER A R EER LR 15
(D KERpESEEONTZE B 7RR

EE  BoZHctEv, IS LIRS BRFICE S B0 E SN T BM 0N G & - 7B Z <
ANnshcwsd, S0 BFEEL2GHRLCGEOYHEOZLEZFIT L. @SR o0& s L TOIRHO ek Z 8% -
oo HHETAA TNEEHELTFTREEESHEIC O VW TORET L7,

BEHER TG, RO M TRGA XD SHIILIAHI 30D 1 £15 - o, BBAE THMETHEOMIE LD,
fHfQEE IC B 5 T EN—REHE S NI, ol WETR 3 DA THRBE. BWIETIdREEE T 5 naiciibs
LREE%TH B L, FEEMOEMAIREE B SNice —H BATERK 2 5L w0, BRI TEA
ERERE L 0 ABRDSENE VW IFER S 5 o, A L 710 S IIMATESEL B 2 &0 o, BElEHEEE
TEHIETARENESE D ENAREEHER SN, & oI, FHHEEE OGN EE O R & ISR TR D5,
HEOFFIHTE LD BERMBLAIAALE L 185 T EWRBS T,

HABAWT Y NEY 7 —va YFRCofElia i THTHEESM 2013 BE L kiR Sl omMaics
ko, a3 —F4, 2FD, BELELT (DS F50PTE HOERPTIRLEDH VLD [FEPRX T —
YTUINE RO LN E | EVIRBIRSHLVED E VS FEM QTG EIASE S i,

F—U—F DB, WE, KL, S

I # MRS TERBVWEZZ OGN TE LN, BL LR

Jill]

ek, FETOARMGHIZ, HHETE 3 bODRE BbelMMpEldsceclifEeissiena] -
INBLINTO, HfET 5T LItk - TARME, FEOHNAR Y TES] [HEICE Iy BRI V] 15
% QYRR AL LdE L IR TE 25 EOBBINOREIREN TV S, BOEZRLITHED,
BEOZR F ) » TOFHIC K 5 5 FHEPORERS WHICE 2 BHOELORHELTEAL LD I -
DIRE, E5ITIE S v ¥ BOBREEMERS E1F% L< el Th DRI N D,
BOMBEGEU 2 720, R IO EYTF L3015 AHETREBRGHEPRES TV 2BfEO AL
BlicsmwEah Tk, KBOWTHZOMIERICEH Lico KETHIZNE
Lo Uy BIE T30 E 0S5 B 52 0 15 B b HERE SR L 72356 OFHERHE. FRcitkiic > W TS -
INTEH., 015 F ks ni THoF VK i L @ a0 HEFHENSTRERI{LRME LT
B T IFEYEE Th /AL L. mEIT XD DEEAEFIND & & Lt
3~4 B ORENAIRETH 2 L EilasNTWVw3, & b T [HETNAEENE 20137 & OB TIHH
THRRETOZOEEBOLLELTAENRS I ER AL LTOBEASHIT>VWTHEERL 1,
Hisk 215 & BEREFSEIC & > THRBEEMEHIC S T &
bERILSINTWE, 2F D, BEHETH T ET IRE 0 A&
HEWELTICVD IO CALERLI TH-cFZF 1. A8lE L UFTLE
HETEB] BEDREMIEKE RENTV B, aktE LclbiErED = v Y v ARSI L, = v Y
T, [BEINTHL2F LY EDY ]| TR, HED vOLEBIOTHEZENEN S em U0 #E & Lo
ORIz WT Tbb bbb T ) -3 —HESDLD] RKiBE 1l em FE 05 ecmBES0o0b 58 &L

— 217 —



feo KO v TN, HObDEZOEEHTIY VT
W, —18°CT 24 BB L I b D &G TIc Y v 7V
O 3B L CHlMGET L7co LITF. Thzh T4
[Hgnd Tsoianl &9 5, AiCheEiE 1L 8. 543 & Ly
i OENEEA 0, 0.75. 1.5% (w/w) &Z&fbx
i, iTHROAEKOBREEL b= v Y VER
DISETHD, SIKBELLTES 1 em. TH
BIRRE 0 % D&M ¢ ousBFs RN L 72581 o W
THMET Lo, BZE Yy 2 LKkl % -18Co 99%
T —IVITRE L 2N L 7o, £ DROINESE
IR AL T 100°C 159 & L7z,

2. BEEREE
it ER (o) /Fo&ERE (g) X100 DAL
TEEEFER (%) ERDi,

3. ¥tk

LA A —%— RE2-33005S (11, HE) Ok
SREERRNT Y 7 b 2 TS (Wil 3 5 B
B ORES) BLOWMER (WEL R
ShaBoLEE) 2HE L, 75 v Vv —1dHM
I (E2 3 mm) ZHV. HE v F 0.05 sec,
TEREHR 70.0%. FIEEE 10 mm/sec DL THIE L
too MIEMICT K BFAEED < 12D WERBFTIEHE—
L7z (K Do

K1 =voroyitiEER
4, IEXEE

Bk AL I v 7T OBALEBETTOEAL,
ALt oENEE T Yy viESNE (ES—-421.
ATAGO) ZHWTHIE L 72,

b. ZEREEME (TEM) #HE

2% 7 vy T Ve Fig (0.1 M) v IEREE,
pH 7.2) w1 AL EEEL CEE Ll E 7 3
YOXTIXIX3mm O/NrEYID L. 1% (w/v)
FZIY LRI R BIEEETT - 78y 50~100% (v/v)
T/ =k BKETO. TR F VEE (Quetol
651, HFT EM) ical L7z, R 7a v 755
vk 53270 b—24 (Ultracut UCT, Leica) % H

— 218 —

WTIES 90 nm DU 2 ERk L, &8 18
e (JEM-2100, JEOL) i< X b InHE=EH 100 kV
’Gﬁgbf:o

6. BEREIRE

JEX 1lem ©=v Vv a2ESEE0.75% (w/w) O
wWeHtERHWTHTRRZ 1, 3. 590 & LIcRETl
LRI O VWTEREREEIT> 700 Y3 VIEL B
EREORERNH L, MIEOMEEL 7T L VF -
AICAE L 7o KRB RS 20 RO R B A R R &
FERO%ZA 22 A QLTE081) & L, &k
HW7o 2F o 78O (EEX 10 cm) IKZhZh
2N o0 TR LT, ABLCBET 2THH AN
BHANCEHMI 2 2 & & Lic, FFliiE. A gD F

S, B, KoRAABBE, REABPT S, BE

SO 6 THE & Lic, &% QBRI (-4 (ETHEWL)
~+4 (ETHRWV)) OFFNHE L, i, The
NEENICHIRAZFE AR T 7,

7. ¥EEHALIE

Ak oFHENG 3ETV.. EREGER, Ut E0E
FEOFER ST T IRHERE TR L, BT — 5 D
BEEWE 3. HEHEITY 7 b = 7 2 VHRET ver.3.20
(BellCurve) 2HWVWTiT-7, I v ho—&zEh
DIoh A& iz 4 2 BE 12 1 Dunnett #:1C & % 28 g
BEELT - 120 BREFHMEDO A EAEME 3. student @

tIREZITI > e MEDHEKIEIZS W E L,

I #HRESLUER
1. EE2EEER

K2icESlem, K3IKEX0SmD=v Y2k
O CHE L R AER L 7o I, AN
SHATO G BEIELS L HTHREHANE B> T
too HADLGA. ATHOENEENE 2513 L8]
(B AMEAIEZRL, TOZEIZ05ecm it b E KD
PEETH - 1o

BHRNC B WT, 2 CHOENEEIC X 5E 0 31d -
& LcRiFRONTED -, T/, i THEIC
X BB, HAOBE bIHATIOES bRE LA
B ONIEI» o T,

SEL L CTRBGH L G A0RE2K 4 10K LT,
SURBHAITS T & T, EREARGEESHELD b
ARICEEERL T,

BHLTHOMEEITS C & TEEERFELMEL S -
oD WEHERRIC. =¥ Y v OfifaRESIE S 1



HRR AN & 72 T & T, Mg O BE A s e P
ItHThBHEEZ NI,

2.

WCTHEBRES lem 0= v ¥ v OIS (X 5)
LHEWIATE (K6) OfiRERLI, TNTNOEE
ZAEZIBIU 2R LI, &5 UL ai TR
ES05em D=y voiEHiss (X7) &bz
B (K8 ofifbRLIc, ThZThOEEAEEES

BLPLITRLTz, &4 E=v Y v 8 THIEL
K2 =—vor (BEX1cm) HTHRBROEEREER

T B (0=6) o
AL TR s 075, 1:50% (/) B 1em Tl BRIIE LR b RO b 1T
anCHfal @ 10 3 . -
*%ﬁ%aiﬁ%5:¢%ﬁ¢@<mm RINEL 22 R EREEZTR L. ROH < 182 A 2R

Lo SRS TIRSEITDE D M E RICKHE
LR ->TRBY, WHTHOESBEEN0% (w/w) D
A WEA 13T TICAEN S HEMTREA LD
bIRMEERL 7o Fioy WOREOEEBIINE TR

K3 =—vor (EX05cm) [THEBROEEREER
SRR S (n=6)
WTH OSSR 0. 0.75. 1.50% (w/w)
TR C 1. 3. 547
CREBREND D EERT (p<0.05)

Kb =vov (BEX1cm) ZnTHREBROWEEIGH
S ERERE (n=6)
BHTH O IERE 1 0. 0.75, 1.50% (w/w)
T C 1. 3. 547

®1 —vov (BES 1 om) BHTHEBROBHICHDERE
* (p<0.05)

4 EEASEBRMBLE=VCY (EE1cm) O
S EHERR S (n=6)
FREBREND D EERT (p<0.05)

% & cHifaBENIR oK MNR S il dThH B &
R oM, Fio, AEBHRICBLTEEOHHLD
EREGEVPSMZ R L0 R, SAKES B4
(-1°C~-5°C) ZEMHEIcEE S5 2 & TREERD

— 219 —



%3 =—vIV (BT 05 cm) BCHABRROEMICADEEE

* (p<0.05)
K6 =vPr (BEEX1cm) I CTRIEROIEMER
Sty pHERR S (n=6)
FCH O 1 0, 0.75. 1.50% (w/w)
WMTHE 1. 3. 54
Uteo BEWFETE DB AT & 1 B RO ZTE R D © &
%2 Zvvv (EE1cm) MTHABRRORNEEOEES THH., TOWHEEOKE S RERICEET S L
(p<0.09 SN, B, WAL bECH OB EE DR

BIIA SN - T,
JEX 0.5 cm Tl BEWHE/TE 1 ecm OFF & RO

K8 =ZvUr (BEX05cm) IMTHEBROEMER
SRR AE (n=6)
HTH OGS IERE © 0, 0.75, 1.50% (w/w)
TR - 10 3. 547

x4 —vIoV (BT 05 cm) BHCTHABRROEMERLOREEE
* (p<0.05)

K7 =voy (BX05cm) @THEROWEEICH
SRR AE (n=6)
WTH O IEE 10, 0.75, 1.50% (w/w)
LTI D 1. 3. 54

Mo e H ATTHOE RN 0.75% (w/w) DB
Gy AN 12344 3 LI W EAE IR Lt

BT 3K 5 02 < 185 T & TGS & 13 o 6
]2 F D ARG A BRET D 5 3 RIS S il & 7R

— 220 —



M &R U 7 isy BRI (3 AR 4D & i B & D 728
1 cm OBAHITH~NE L85 7,

TN DOFERDSHE L IZITA CAZITIIGA.
RALICBE L TiE RO o B R BALR S < FHEERFE
ERENEREE WD T EMIH L &8 5 oy HAE A HE
TUNE)F—va vEaTERS N [HNHES
SFE2013] Itk B L, WEOEMSROMOEMLV S
DiF. I—F4, 2F 0, JEEELELT [z < idF5
FRTI 2R TERLEDBVED] [FEPZ
T—rTUnaP0ohE] THE, I—F4ITHT
3 F A2 HEFEEZ, EX 1 em &S 0.5 cm O
B HERBATHIEDEE 075 BXL U 1.5% (w/w)
EHVWT3NBLU SO THMObDTH - 12,

S 5iT, REEHINEAE D = v ¥ v OBWTIG ) %=
X9z, BMEREXK 101K L, 2uEGEH TR
WIS 3 OISR AT - 1235 i@émﬁ%TL
7oo —AURBIATE 315 HIC N Z0ES I REE R L
7o

K9 B3 FFEEERMET TOREIGEH
SRR (n=6)
WTHDWEMEE 0% (w/w)
*REBREND D EERT (p<0.05)

10 274 5REMREZMT TOWEER

S ERERSE (n=6)

T ORISR 1 0% (w/w)
FREEREND D EERT (p<0.05)

— 221 —

WIS ) IE DN 2B h B 1o RE S %
PaTERLAZLDTHD, HAFEVIREHLE NS
L ARG, AEAEE L M 7 HsaEE D TR AD
BB OB Eh TV a2 R Y » TEBDEL
A E D > T EEELTVWE, —4., WEDORERICE
WTIRIRIZ D TG T 2 2 & TRKEERPRELBD
M@E%ﬁ@éﬁmﬁw%6m<ﬁat&%iiio

WA IYESES N 2oL E
mmfibté@?%5owgﬁﬁbﬁbi&@@
ARLPT LI BMEMITIED B0, —HEIT S R
SV EVIRTIIEL, WMATESEL B2 L0
TEE WS ZRE Y VDL T LIZ LWEWLS
TEHRL, MABXD I BITREEGH 2, &
RIDFERN S, & DB W T b S H T
WA D el %R L 7o © (3 HIfaEE DR IEIC & b ko Hs
W LcZ & Wl 2 BRI B id b s

bDD, AL XD T WagElEN H 2 T L 2R L
TWa, Lich-> TREGHITERNOZELF ST

WEFEELTENTHREEZONE M, &
HELH D,

& D
GRS SR ORAI P BETH 5o

3. ARMTHBRO= VD VIENEE

SEHL TR D = v ¥ VIESEE O R 2 X 11,
12iR LT TNTNOHEEEEZESBLT 6 TR
Lo ES 1em (K1D. Ex05em (X12) &b
ZHHCTRP R VW E = v ¥ v OIS RE RS 8D
F . LT, MEATO T DRI E 18- 7,
MTHOENEEEZH T2 KD LAAAPT X IT L
DEAFE LI 57, CORERID = v Vv EBEEET
TGO, WP RAALDPT L EBHLNE
5ot WTRHIBEVREENRENELS L

11 zvory (BEX1cm) ICRABROIESRE
S AEHERR S (n=6)
WCHOEAERE 0 0.75, 1.50% (w/w)

TR 1. 34 547



®£b6 —VIV (BES 1cm) HTHERROESREOREE
* (p<0.05)
12 =v2r (EZ05cm) ITHAEBROESRE
Y EFERE (n=6)
LTI ORI © 0.75, 1.50% (w/w)
ﬁﬁfujﬂ‘:ﬁﬂq : ]-\ 3\ 55}
®6 UV (BEX05cm) MTARRDESREORFEE

* (p<0.05)

Mo, RO LAAARR T S 3IERE, a0 THREAE
BRLTVE LRI NI, S OIKBBLTO S BEE L
éﬁé@ﬁm&mi#%me\@@&mﬁ*;@%%
BEDIEE S AL, RS L AIAB DT 15 - o SRS
720

— 222 —

4. BBEETHEMERES

WCHIENRE 0.75% (w/w) T8V T, H4
545y L EREN 5 43 O B BUNAEE o g & i L 7e,
TnTh ol EX 13, 14 1R L

13 TEM&8%E (B35 5)

14 TEM&8ZE (FE#55)

BEEH 5 T BRI TR L & 5 IchiaREDs s
FICE D ES N TV A EFPHE s N, TO/RER
SIS HGE 1T & D flilaBE IS P <E 5 2
Db ot BREAER (K2) OMESMEL, - 7D
lE. COTEMFEREBRABIREENIcIDTD
3 LI i, 351, Pkl (X5) Pk
LAHIAHaPTS (K1D SREMEMSHEE S v,

5. EREIRE
JE& 1lem ©=v Vv 2E5EE0.75% (w/w) O
mTHEHOWTHITRREEZ 1, 3. 540 & L& 0

FH O WTHEREMRE 21T - 720

T 19 (K 15) TR WwHlRm»sERICTZ
hcHEHE. TR SN THROES I [HRAFHb]
Tdh - too FMMOGE R ZRETEMITMEENIZ VD
W<, MRS (AP X @@’Cﬂiﬁﬁfﬁﬁ
Mmoti, DD AREFHE T IS HA S E RIS £
nicEEZ Bﬂf:o Lo L. BEHEOEES AP
TS @FRLUCFMARL 8- 7, BHHIZBTSH
MOoHciks | 2, T#tEH Th 2] B EDERME
SNic, TNIES TIATE (K6) AREH - ot



X156 ERERE GaTEM12)
SRR (n=22)
IHEBEND B EERT (p<0.05)

K16 E#ERE GITHE3S)
P LR (n=22)
FREBREND D EERT (p<0.05)

K17 E#RERE EITHRRELM
SRR SE (n=22)
*REEREND B EERT (p<0.05)

KOPOHABBBENE NS T LT B EEZ ONT,

KR 35y (M 16) 173 &, AT o4
AMINL7cD, oL S BLVEAPT SO E
F Ul WHEADEE S, 1 DIl TiREh S B &
DI A9 S OFFHIAS LA Lichs, AP S0
DEED | MBEFMBICB VL TAEMEAERLAEIRELE -
720

— 223 —

AN

wicHE 5 (K17 DG, WELio [Es
Il AEFES N, MEFMICBVTELEAER
Ziish ot LRI 0 Yt OUEW AT h 4
THOIER I VE R L7c 2 & EREDN D b, AR
dEEIC O MN B EEZ O,

IV £&0

= vV vE—Hipdith, A CHEE LG e. Eo
FFEUMTHREA LD SRFEFBCHRMNRB L P T W
EDAN) y b DB EMHLNER 5 7o, BAMBIE
KoOfERL O, MfaEticBRPEL 5 T LR EHE
KIxhi, L LERERECHERI D S#ENERD
BRNOILVEVNI TR Y oy I BB -, TOUEERE
LT, B335, ichkflzEL 95, 20p
HWENTH B EFZZ O,

I5IE, AAEBARWET Y NEY 57—V a YEOTHE
ki THET A2 2013 5. SOlofER
Tl ZOROSHLVLEDOT, 3—F4DERE, 2F 0,
JEREE LT, i s EodvdE < finoEvd
EREDKVLD | [EPRTF—rvTUNhEPb o0
x| Thot,

L% 3. BREOBHIC X 2 KER, Hlokiatke s
I VEORMAEED. & SIthoBEEE « Bk
PEMERG L. KO BHEO S VIRILE L OHE L
KU A A FNINEES A RMEE L OS2 M35 C
EPRELE D EEFZ BT

VvV  HiEE

ARWFFEDZITICH IO THITW e E & F LK
FRIE L KPR R SR 2 2 e R R 2 R B BT o
FEOHHBT, FENELEOHS TP L EJF
ER

VI BEXE

D IEEFEED, ALWABO MR &IRH, (1966),
WhiERE, HR
EAEHL, - tHXE A0 EFXVIBH
i | #i% | B L L B a8, (2015), /)
FRE,

HE B, B &RER! BEHIITS S &
Ly E, (2015), i, B

HAEE -HERNY NEY 5 — v g VR2RER
HEES, HAER -WN)I A EYF—va v
AN A 2013, (2013), HIE Ll
U 17 (3) : 255267

2)

3)

4)

il
=t



5) Kobayashi, R., Kimizuka, N., Suzuki, T.,
Watanabe, M., Effect of supercooled freezing
methods on ice structure observed by X-ray
CT. (2014), Proc. 34 IIR International Con-
ference on Sustainability and the Cold Chain,
London, UK., p. 174.

Softening of Vegetables by Freezing and the Applicability
to the Food for Senior Citizens

Faculty of Health and Nutrition, Department of Health and Nutrition
Mami ANDO
Satoshi KITAO
Osaka Research Institute of Industrial Science and Technology
Yoshiro HATANAKA

Abstract

Due to the diversification of food products, there are now many cooking suggestions using frozen ingredi-
ents such as eggs and vegetables, which traditionally were considered unsuitable for freezing. The present
study analyzed the changes in the physical properties of frozen vegetables and assessed their potential use
as food products for elderly people. We also investigated the compatibility with the standard of food for
people with dysphagia.

The breaking stress of vegetables that were frozen and then boiled was approximately one—third that of
vegetables that were boiled raw. Observations by transmission electron microscope suggested that cracks in
the cell walls may have been a contributing factor. The breaking stress of frozen vegetables boiled for 3 min
was approximately the same as that of unfrozen vegetables boiled for 5 min, suggesting the possibility of
shortening cooking time. However, the breaking strain almost doubled and the sensory evaluation of vege-
tables boiled after freezing indicated they had poor texture. Breaking strain decreased when the vegetables
were flash frozen, suggesting that food texture may be improved by considering the freezing conditions. The
salt concentration of the cooking samples suggested that boiling after freezing enhanced the absorption of
flavors compared to simply boiling raw vegetables.

According to the “Dysphagia Diet Criteria 2013” developed by the Japanese Society of Dysphagia Rehabi-
litation, the cooking samples prepared under ‘freeze then boil’ conditions in the present study were code 4,
the softest form that is “not hard, does not fall apart and is not sticky” and it was “soft enough that it can
be cut with chopsticks or a spoon”.

Keywords: vegetables, freezing, softening, senior citizens
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