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Perceptions of the Natural Environment of Students in a Preservice Early Childhood Program
— A Survey Using An Entomophobia and Arachnophobia Scale —
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Akari MURAI Yoshiko ASANO Takako TOKUTA Miki SEKIYA
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Abstract The aim of this study was to investigate the relationship between childcare students' motivation to
provide that care and their fear of insects. Two hundred and eighty students in a preservice early childhood program
who had taken the class "Children and the Environment" were surveyed. Questions asked students about their
perceptions of insects and their motivation to provide childcare using insects. Fear of insects Fear of insects and
arachnids was assessed using an entomophobia and arachnophobia scale. Results indicated that students who valued
interacting with insects were highly motivated to provide childcare using insects and that those who were highly
motivated to provide childcare using insects had no fear of insects or arachnids. Therefore, whether or not students
are motivated to provide childcare using insects is presumably related to their understanding of the importance of
interacting with insects and their fear of insects or arachnids.

Key words : Natural environment, “Environment” of early childhood education and care,
Preservice early childhood program, Insect, Students’ perceptions
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Table 5 “Children who dislike insects” in Q6: Definitions of the label and category and examples
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Table 6 Mean and SD of subscores of “Children who like insects” in Q5
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Table 7 Mean and SD of subscores of “Children who dislike insects” in Q6
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What is the “Gray Zone of Crime”?:
Insights from a Qualitative Analysis based on Focus Group Interviews
with Female University Students

BB W A ke

Meng YANG Yoshio OKAMOTO

B B HARICBTUERIGEAENH 5 —T Ty RIS T 2ALIEEIET ) LT b KI5,
—IEANDUFEALPEREOFRETHESIN TR U EIZEWEEZE R, JUFREHB S I VERZITA %
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Abstract The crime rate in Japan has tended to decline, but public anxiety about crime remains high. This study
posits that the general public’ s anxiety about crime is higher than what is governed by actual laws and it views
ambiguous acts that are difficult to judge as crimes as acts in the “gray zone of crime”. The aim of this study was to
ascertain the specific composition of these acts and the factors influencing their adjudication. Focus group interviews
were conducted with female university students and a qualitative analysis was performed. Results indicated that
acts perceived to be in the “gray zone of crime” could be classified into five types: “copyright infringement”,

” o« ” o«

“causing a nuisance”, “improper possession”, “acts of personal responsibility”, and “borderline harmful acts”. In
SN 13

addition, results revealed that four factors — “the extent of the act”, “ubiquity”, “the actor’s intent” and “subject of
victim” — influence perceptions of the “gray zone”.

Key words : “Gray zone of crime”, Focus group interview
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Societal Cognition of “Prohibited Behaviors” by Minors

BB W ok H ke
Meng YANG Yoshio OKAMOTO
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Abstract Over the past few years, societal recognition of juvenile delinquency has remained heightened despite
a decrease in juvenile delinquency and acts of delinquency. To analyze this perception gap, the current study
surveyed the general public to examine societal cognition of various “prohibited behaviors” by minors. Results
indicated that “prohibited behaviors” by minors could be classified into four categories: “breaches of etiquette”,
“precursors to delinquency”, “maladaptation to school”, and “sexual behavior”. Results revealed that the general
public tends to attribute the causes of these behaviors to poor academic performance and peer relationships, with a
particular tendency to consider poor academic performance as the primary factor in all categories. Moreover, there
is a strong inclination toward seeking punishment as a way of addressing these behaviors, with a preference for a
punitive response over an educational approach with regard to sexual behavior in particular.

Key words : Minors, Prohibited behaviors, Societal cognition
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Table 1 RBEZD [LTIEWITFZWITE] ORTFH5H
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A ¥
HH F1 F2 F3 F4
36, ENEOKREYLTIC, ZOF TEYWOFIFELAL 0.77] 005 013 0.04
35, 725 9 DSHEM 2 RICE TE/EE T 5 070 018 014 0.17
38, AARTRL IR LR VEEZ S35 066 011 032 013
33, REDEEICA-TD, e REE LD 059| 0.04 025 0.11
23, HIHOBEH ZF 5 2w 057] 0.08 026 -0.01
31, BIET, EIN/BO2Y 2L Th, Z0FFHHD 055 020 0.05 0.32
39, YD I, RETREMZILHAL TS 054 029 0.02 021
45, BH & EA L Tl E % 1 5 050| 011 030 0.24
25. BHANTHEFET 5 049| 011 012 0.04
9, %405 0.09| 0.89] 023 0.18
8, ¥72%7 5% 0.08| 087] 024 020
7. AN—= b EELLEY, ARVEBTRERLS 2 E, GlREHBLTES 025| 0.63] 023 0.17
18, RESIFVWT- &) LS 025] 056] 030 0.19
2. TEPIEE o THEHESL /- PEH S AW 021 020] 0.74| 0.04
4, BERIEEL IRV EEZTS 023 025] 067 0.17
14, BIHE - Tig¥Er S5 028 028] 054| 0.30
12, HEE LTI %W 0.37 031] 053] 0.09
13, FRPSEIE SN TV BEITIIAT L 037 036] 046 0.15
1, HREAIFLTHEZ 2T S 0.13 0.38] 042] 013
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HEHFORFHA, BERED L OCEERE
Table 2 TR T,

Table 2 1150, R, EEREK

M SD a FRE
F1 v+ —#&EX 3.97 0.58 o= .87
F2 AN KL i i 3.57 0.91 o= .88
F3 A& 3.85 0.70 a= .85
F4 HATH) 3.16 1.15 a= .90

REOEEMERHAHEHLZZL I A, F1 &
o= .87, F2 1% o= .88, F3 1% o= .85, F4 i3 o= .90
THH., BWEEEEZES 2. KT ORFEA
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W, F3 [#EAHEIG] A% 3.85 (SD = 0.70) . F2
[JEATHEM | 33567 (SD = 0.91). F4 [MATE)] 2%
3.16 (SD = 1.15) DEE %2> 720 T2, HFHTFD
TR AT IR AR L B EOEP TR R E NI,
F7-. AFHOMBIZoWT, F1~F4 3MEICE
WHHRIRIFRAYER® S 7 (Table 3),

Table 3 [AFH DOFHE
R D FHEY
F1 F2 F3 F4
F1
F2 ST1E*
F3 39 DT
F4 A2%%* H8** .66%*

ok MHBREIE 1% KETHE () T3,

42 EBEHBICOWT

FHREZD [LTENIT 2 WITE ] 39 % 5l
MR FE. BGE (4. BESE. SHE. #
Z3E BB L) Lo B o TRLE L,
PMET A0, ZEECH L TCERFOTEHE
W4T - 77,

BARRYIZ, BN X DR AT 572012 t B
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V=TI L. — IR BT 2 L 7. £
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FMBERSEWIZE LTIV 2WwWiTa] 12
% EHASHE L < 7 BEIAIDSRIE SN D, HFIC. EE
J& Tl F3 [ AEIG | % F4 [MEATH)] 12355
FHBEEVRBHNEEZ LN D,

43 FKEEZFO [LTRVITZWTE] 28T 5
i

REAFEZO [ LTENT W78 ] 1209 5 5
ICHBE 52 ZNMNERNZERT 720, RE 1
[RIGEZD [LTEWITZWITE] 1I220wT] O
4 HTZ2HMERE L. RE 2 [REFEHED [LT
FVTF R WITE] ICEET AERIZOVWTOEZ |
O 4TEE FHAEEE L CERBSH 2 FER/ L 72
ZOFRER, UTOZ EDHS IR o7,

F1 [~F—#K] 22w Tid, TRABKR] (g =
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< .001) PHERENT, F3 [FRAHEE] T,
[RANBERR] (p =018t =245 p < .05) BLU
[FEREOANIR] (B =0.25,t=5.05,p <.001) D
2 HEDSIEDORENR SNz, F4 [MHETH] 12D
WL, [HERBEOARE] (p =032, t = 367, p
<.001) 2 5ERVIEORIESFER S N2,

T2 (HoBFTCH] & THAOES | 53X
TORTISHT2EERZEDN RO Nk o7,

44 FRBEEZO [LTRVITZWTE] ~OxHL
EIZDWTO—k A0
[LTIEWITF R WATA ] IR LT, —fRIZALE &
B2 DD, HILVCEIBENREZLELTLO
MEV ST AEE TS MCT A0, RE 1
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F2 [ARE#EM ] Tldp =022 (t =337 p<.01),
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H.S.) o
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T L CHEBERIEORER R L. KBREFDOAH
YWATh % Mli¢ B2, F0BRE LTHFEDIR
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Analysis of the Mechanism by which Honokiol, a Natural Small-molecule Compound,
Induces the Cell Death of Erythroleukemia Cells

WOM E B K HOE A

Miki TAKAHASHI Masato OTA

E # 2MKAME (AEL) Z2MEEHEAIME (AML) O—21X08 35, RFEROERNLRMS %
& T MR MR OEMIELE CTH 5. AML OEEO LRI L HIBHLZEENIEATH 555, AEL O
BRSO TARE T, BREELEHV L0, iR ORENLEL SN TS, AML &t
% OEMEEISIZBWT, KIRES LW R 7 4 — i, WRESEETH ) 2056, BT 7+
EERE IR E LB AN EET5 2 EPMEINTHED, ZOFMABEIHS ik -
TWh\v, 22 CTARIFETIE. & b AEL #ifakk HEL #iig % VT, &/ 4+ — UL 2 FEC X 2 H
WeET L 72. MIREREOBIZE., Wi/t DNA OFEEEE L OERKEHEIZL %S DNA 7 5 — T, Mgt
ARG TS H] 2 oS S T . MRS o g E. MR EE (R T/ RT-PCR % &%
1To72e TNHLOHRNL, KA/ F A4 — )i HEL RIS LT R M= ABBRBL A 70T =2 R
R IR I HIIIE 2 B3 5 2 L AVRIB S N7z,

F—7—F SWEMESIN, HEL M. &7 *4 -0, fiiase. PUEEH %R

Abstract Acute erythroid leukemia (AEL), a rare subtype of acute myeloid leukemia (AML), is characterized by
significant proliferation of erythroblasts. Multi-agent chemotherapy remains the main treatment for AML, but
outcomes are very poor, with high relapse rates, underscoring the need for new agents. Honokiol, a natural small-
molecule compound, has been reported to have potent antitumor action across various malignancies, including AML,
by targeting multiple signaling pathways. However, the precise mechanisms of those actions remain unclear. The
aim of this study was to assess whether honokiol could induce cell death in HEL, a human AEL cell line. Cell
morphology and DNA fragmentation were observed, DNA ladders were analyzed using electrophoresis, pathways
for inhibiting cell death were examined using specific inhibitors, metabolic activity was quantified, and RT-PCR of
genes related to cell death was performed. Results suggested that honokiol induces cell death in HEL cells through
mechanisms independent of apoptosis and necroptosis pathways.

Key words : AML, HEL cell, Honokiol, Cell death, Anti-tumor action
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BRFROFERLRIEL M E T M REETH S,
May-Giemsa J¢foi2 L 2 Mg OTLREF AT A & .
MPO (3 TuXRVFF T F—F) fefs, T AT
I —V¥ITERM, MIRERR~— 7 — % EORELN
FTRZ M AE D/ FAB S8 Tld M6 (23w HI 54
ENb, EHICHSHEE LTIk, flioo AML & FHE.
FHFEROML L RO SR MER/ B B 5 I

(EML : erythroid/myeloid leukemia) | M6a., & &l
DOFFEFROEE . FILOREE DD CTH L\l
FRE M (PEL : pure erythroid leukemia) (X M6b
W EN D,

HAME X OEMAHFZHETA FI 4 (2018
FERAETID (2L 5 &0 #138 AML 12§ 5 %A
B 72 G A 2R A B e L 72 e LEiRE T h
D, ZHIBFHFENERE SNTWD, LA L, H
IS CTlE. B2 CoBBEMERICL Y,
T & M OGERE & o LB L — I
ERT 5 EIIRETH B 720, Sl D AML (12
P9 AALFHEI TGRS E S IHEO B B L R E
W< R R LSRR O BT EE I 5
EDROOLNT WD, BIEDO L T A, (GHETEE L H]
Wr S NZERICXT L CIEF Y /vy v yse
YOPEEBEEDIER STV A —, E#E AML
23 B IRAER B IR HE I, SN T W e v,
T, FRABROENITEMRAEREE L CERE
JEME R BITALTE 12 & 2 [ S s e Al & 1T h
THY ., EEREIIEEE S AEFR IR & M S h
TREBNZ L, BHE T2 I €U RHERIC X 5
DTN TV 5,

—7J. AML 28175 AEL O#HEIX 1.5% K
EMTH D M2 AML & IER L CHEATANE K L R
TEEREREICHTH2TFHROARETH LD 3, KA
MR D A HE S % Y C - g8 1347 <. AEL
RO A BIETFEE RS FREICOWT LI
WED SN TVBLERETHY . ZOEFUTKIZHS
Mo Twiawn 4 ok EFR25, AEL
2T B IEEEORE AL ISR OB S0 LT &
SNTWw5b,

ML, 2R M) A — & 2 L0 e CC.
BFELFFETCHIEETI &R T LML
TWwh, MRROEEL LTk, Yursssshiz
M THA [TEMN—V ], ZED 5 WVIT6E
B In-TaoA%kMs [Fr0—3 A
(BEF) ] o 2 DlIZkRIEh, TEFN=T ZADH]

EE L, HORERESLMEEERE, ALY
DIFRETHRET LI EPHASM,IZH>TWDS 5 F
7oy WE, TR =V ARARZ O =2 ATMA.
TR EMBED A AL ELT [0 T
F=Y A8 R 4 b= R [7xu b=
A8 el SREBMIEOFAEIRESNTEY,
MWAZIILDETLEEE S F I F IR E DR
AL ENDDH DL, ZIE DFMFIFEIZIELL
LR AT A —F. ZhEhB59 5%
TR L 2 b, ZHEICREE3 4
W2 T 5 2 & T, FOMIEHL b B R
VRS BIRFRIER 2 R E L. Jr72 RGeS - e
OBFFICEBT A 2 EHFEEhTw 5,

KRB FILEw A 7 ¥4 — )V (HNK) &, £
7 L B OKEY) Magnolia DRz T 5 15
LNDLRY T /)= VO—FET, MREEER 0L
PURRALIE L PURIEMEI 2 7 &S AR BTG 1 %
FOZLmonTtns B, 52, L
ThbI Lrb U EBE., PE. HRTIHEMRNZ
L L THOWONTELEBRSH Y, HED %
B, PHEAGCEBG E VI AT, EZ7L 0D
B % SO EDERRBIS T SN Tw5E, &
512 HNK EHSAER - PUEBERIE P 2R3 2 &
PHSNTBY, AML 2684 oESEEICB
W, BA e Y 7T IVREREE % - L CE R
FBHFEST D EPEBOLITIZEICB VTS A
IZ&NTWwab, BlziE. &~ AML #iffatkTa %
HL60 Mifaxid Lo & 32D AMIIZK LT
IR TIREBRILEANAL TRy O — 2 AR
Jasb % e 3 5 O Fiz, PIEFNAMMBICX LT
AMPK/mTOR ¥ 7" F Vo E AL EZ AL TT7 R
=Y A%FHEST S 7, mTORMAPK ¥ 7 F)L#%
BOEEALZ /L T/8F b — ¥ AR % FHE
A B o AML Milgicxr LC HMOX1 (24D
TN A%FEET L U EOWEND DD,
ZOFMREEIIRTZHS IR o T awn, &5
12, b MREMFEMELIC BT, HNK S HIEE %
FETDLONPIIOVTIRIEEI N TV ARWZ E2 b,
AR L7 VA 50 70 FTELSE R 0 Bl 56 R0 16 R ki % 7. C
%9 2T, b MRAIMBEMETH 5 HEL Ml %
AT, KRS FLEY HNK OFIasE i
EHLPICT LI LIIEETHLEEZONS, £
2T, ATFZERICBWTIE, HNK OPUES R I2E
H L. AEL MIBI~OIERIZ D W CEEM 22 s & 47
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A& L7,
I. A&
1. MifakkB X O 2 5

v hREIMFE Ao HEL #iiE (JCRB0062) %
JCRB #if x> 7 (EILHFZER S8 AR Se % - fet
BE - SEEERFZERT JCRBAMI N> 7, KB L hiEA
L7 RPMI-1640 (L-Z V% X, 72 /=)Ly
FE&H) WiEs# (189-02025. &+ 7 1 )V AHYE
AR &, KB 12 10%® NBCS : Newborn
Calf Serum (16010-159. LOT#2069488. Gibco) &
01%D 7 v ¥~ A4 ¥ lkiEE W (50 mg/mL)
(078-06061., &=+ 7 A N AFFEHEMRR ST, K
B & @im L 7-B it & WA s & LTV,
W ZHE > T 5% COLAFFE F D 37°CT COp A ¥ F 2 N—
% — (APC-50DR, #&t7 A7 v 7. i) W
THEEL 72,

2. RAE

F¥vne sy CHEMEE (04021521, EL 71V
LRGSR A . KBR) (& 15 mM ORET
DMSO (049-07216. &+ 7 1 v 2 FJGHiSEMR A&
. KB 12, &K/ FF— v (CAS No.35354-74-6)
(H1309. R L TS, WED) 13 100
mM DT 995% L% / —) (057-00451, &+
T ANV AR AR, KB ICER L7z, &
72, Necl (ab221984. 7 7 7 A#RXEHE. HHD)
i3 100 mM DJEE T, GSK’872 (ab254395. 7 7' H
Lk AA, HED) 1350 mM O EE T DMSO (2
L. TEL T, & T -80°CTHAEMR L 720

3. Mt EEE

HEL #ifa %~V F 7 = )b 7L — b2 100x10*
cel/mL OFECTHM L, FHEBH., k4 RIBEED
HNK (50, 100. 200 uM) THLELL 72, 12. 15.

18 BFf A » F 2 X— L, BEERIZH 7, if:\

%7E7%~>2%Eﬁ%®m$%%’ﬁw
HNK WELORIIC, B4 2IEEOHEH (Necl
G&%ﬂ)%ﬁ%b\%wm\mmmnmxfkﬁ
L7720 MBBOAEIRHEICIZ, 04w % FYINVT
— W (207-17081, B+ 7 A v A FEHESE AR
Stk KB L mBkEHEsEE H . PUSRY T —
Pem Bz X ) g S NI & e & HIE L
T, Al e seMiia ez e 2 net i L 72, Mg

% 7 I A O ML S 5 AR A O AT

OBIZIIE T EMEE (CKX41. ) v 3 A&
. HWE) 2HWTITWw, CCD 1 £ 7 (AxioCam
MRc5, 71—y 7 4 AR &t EHH) #HWT
W - gk L 72

4. EEMIBOZEE (DAPI) B X URGEME
Bz

HEL #ifi % 12 well plate (4815-010, AGC 77 /
75 AMAEI. TR 12 100x10* cells/mL D%
FECHMEL., HEHO, R/ %+ —)L 200 uM T
MLEE L, 18 Bl A v FaxX— L7720 ZOH%.
fofBi % 1.5 mL ~ 4 7 aF 22— 72 A, 5000
rpm C 3 HELEROSEEL . EEERWCHEE
XL 720 D-PBS (-) (045-29795. FIOGAf3E T 2k
A&, KK 2V THBOREEREEL 3 EE
AT o720 2 LT, PREHOMIITMIEEAS 105~
106 cells/mL DHEEEIZ4 5 X5 D-PBS (-) |28
L. A5 4 F#5 A (FRC-02. M+ T3/
&t R ICHBESRER 15 ul 2FE. 2051
725 DAPL AW #H AHKI (H-1200. Vector Laboratories.
USA) # T LTHAL., Lo N—=r35 2
(C024361. MAEAM T LKA, KB 2EQR
oo FLT. CTOATA FH T A% 8w GHEMEE
(BX51, AV A&, Hig) o7 —
IZ1E &, DAPI Jfo{a 1200 U7 B yeii 2 F v ¢
WEL\F®%%%ﬁﬁbtomﬁﬁ%ﬁ5E®m
213 DP21 ¥ 25 4 (Y w82kt ettt HmE)
EHWTITo 72,

5. 7AO—ABRKIKENC X A WAL DNA OB H
WEHEIHEV ., B4 REEO KR X4 - (50,
100, 200 uM) T 18 FERJALER L 7= & LA
a7 5 total DNA % filiifi L 725 1 X TAE buffer & 7%
T — A (A9539-100G. ¥ 7 TIVEY v F T /8
YAERSH, B HAWTHERLAZ3%T u—
24V & kA (WSE-1710. 7 b —#RRX &4, H
) Wty bL. FVEkR)iESL F T 1xTAE
buffer % {72 L 720 7 VD7 = VINIZ 100 bp DNA 45
FE~—F— (3407B. ¥ 7 IA T HRAEH, #%
) LLCIIMEDNAZT 754 L, 100V T15
DESIKE) L 720 KB TR0 IVIZ, = F T T A
7u< A F (315-90051, BRAESH=v Ry V=,
WIL) %N A7: TAE buffer T, ¥ = A —
(DRS-12, # &t b—F—., HE) 12T 15 &
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RESERM L, OaBOTHu— 27 )Vik UV
NF Y AA NI A —4%— (AE-6933FXES-U. 7
b=tk &M, HE) CTHRHE L. FIViREHEE
(AE-9020. 7 b —#p &4k, HEl) TR - Gtk
L7z6

6. REMBORBFBEEOEE

HEL #il1% 96 well plate (TR5003. HAY = &
T A 7 ARRASH. BE) 12 100x10* cells/mL @
FECHEL, BESO. e RBEOKR X4 —
)V (50, 100, 200 uM) THBL7zo A—F—DF
OghraViZftEsT, HB A 270 7L — b
(136101, ¥ —F 74 v ¥ v —HF A4 TV F 4
74 v 7 BRASH, A 12 Cell-Titer Glo (G9242,
70 X AERER, USA) 257 L. F=o0MIEE
WAEARMLT 1:1 TRMLZ. ¥4 2707 L—}
% x A %— (DRS-12, ¥ EH b —F—, FHH)
2T 2 iRES S/, 8 FHFEL., ~f 707
L— MY —%— (GM3000. 71 X TR &4,
USA) (2 THESGE 2 ATl L. Ml5E L 720

7. RT-PCR &

R FF— )V THLE L 7- HEL #iE & ARALEHI
75, Trizol Reagent i (15596026, ¥ 7'~ 7 )V
FVUyF Uy kst ®5) 2 HwT
total RNA ZHHH L720 X512, ¢cDNA &F v b

(6210A. 71 T /54 F RS, BH) %A,
i L7z RNA WA S cDNA # & L7ze AL
72 ¢DNA % FH v, T-100™M % —< ¥4 7 J —

(186-1096, BIO-RAD. USA) T RT-PCR %477 »

%317 (2025)

720 F72. PCR AL 727 T4 ~—DOEHEH
I$ Table.l 1278 L7zo £DF%. 1551172 PCR BUGEE
Wak > 7ve LT, Wikhft DNA 7% — O
B MO FIET, BRIKIIB L7 VoI - it
AT o 72,

8. MEHEAT

BN L2 EBRZ YR L, 55N k5 2 EIE
+jEdEISE (S E) TERLZ, FEICBT B HER
BIIMATN T, BHEHEIZTS —N—TRL7Ze B
FEMEIL student-t-test 12X o CEAL. p AT
0.05 Kili THAH L EHEETHLEFMM Lz, *: p<
0.05. ** : p<0.01. *** :p<0.001. HEEIF W
Yaldns EEL LT,

I. &R

1. HEL #ilIcd$ 3 K%V ILE Y ViERE (DOX)
LUV HNK IC & 3RS EE RN

Ty EIHA T CRERO—DT, B MM
JEH X L CHRIAWHLEE SR R 2 L2 5
Tw5b FF Ve Y ViR (DOX) ¢ HEL #lli
AR L. MIRIESRE DS = B 2 MET L 72e 3L
18 BRI B A &MIcH A Ny T
v — B O E A % Fig. 1 1278 L72. DOX ALE#E:

(2. 20 uM) IXVEMALEREE & LB L CL afiinLC
x5 NSy TV — BRI O SIA I3E FC
9, DOX MEC X 2L o FEEMIE R S
Lholze

Table 1 Sequences of RT-PCR primers

gene Forward Primer Reverse Pimer

BCI-2 AGATGTCCAGCCAGCTGCACCTGAC AGATAGGCACCAGGGTGAGCAAGCT
BCI-XL CGGGCATTCAGTGACCTGAC TCAGGAACCAGCGGTTGAAG

BCR-ABL GGAGCTGCAGATGCTGACCAAC TCAGACCCTGAGGCTCAAAGTC
BCL-w TAAGCTGAGGCAGAAGGGTT AAAAGGOCCCTACAGTTACC
MCL-1 TTGGOCTCAAAAGAAACGCG ATAATCTOCAGCGACTGCCG
BAK CAGGAGTGTGGAGAGLCTG AAACTGGOCCAACAGAACCA

GAPDH GGTCTTACTCCTTGGAGGLCATGETG ACCTAACTACATGGTTTACATGTT
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Fig. 1 Induction of cell death in HEL cells by treatment

with doxorubicin hydrochloride (DOX)

—75C. HEL Mz % 100 B X UF 200 uM HNK T
RUER L EEHIALEE 18 EEMIFRIC BT A Aot d
B M) TV — PRI OB A & BIE L 7oA.
HNK JLERRE DA SEALEE T & ki L ¢, MY XY T
V=B OEE A EICEML, ZIZETD
HEL #ifia THIfFEAS | & 2 7z (Fig. 2).

Fig 2 Dose-dependent induction of cell death in HEL
cells by treatment with honokiol (HNK)

F7-. HNK LHEREHZE LB AIIBIT A
HEL Ml oML EEE~NDORE LR T 5 72
., 12 BB L O 15 BEIRIC B Ao A 4f
IZOWTH LA, 12, 15, 18 Ef D
WO O &M IcBWTH . Efificx§
BN TN —BEMRO 5O 5E &, FhE
NOWEEHETRLZZEMIIASNT . 200 uM
HNK WLEECId A7 < & b 12 BRI IZIBIE % 35
B L ENHBE SN

100 & " &
g
g 8-
H
~
@ 60 1 -
g A T S— #
8 40
L . ; :
~ 9 %j:;::.‘.:.‘-’--’m fff ‘é““‘““"" -~ ”"é
2 0 °
_\\ o]
< 0
12h 15h 18h
o HEEEK O R
- -HNK 100 —a—HNK 200

Fig. 3 Effect of the treatment time on the dose-
dependent induction of cell death in HEL cells

2. DAPI 3:BEIZL 57 R b=V A/MEDEE
HEL #if2i2 200 uM HNK B L OE#foO Ty /) —
V& URIIALER L, 18 FER LB Mg % DAPI 44t
LT, BoZfbr ®m M CHE L TR L7
(Fig.4) o HEL MIfBDAZIE, MR TIIRE &
DERLZLINMHE OB E LTBEENZDIIH L.,
200 uM HNK LR CTid, SWVWE ot s L THi%
ENpru~F o (HEA) 2, sl
su<F Y DNA 2&8L 7R b= Z/ME (F%KEE)
N TR = I

3. 7THu— RAERKENEZ L SWH L DNA O H

Fig. 4 Images of nuclear staining of HEL cells using
DAPI. A group treated with the vehicle (left panel) and a
group treated with 200 uM HNK (right panel). Both
groups were treated for 18 hours. Fragmented chromatin
DNA (white arrowheads) and apoptotic bodies (white
arrowheads) were observed (right panel).

200 uM HNK B X OVE#ET 18 FEHLEE L 7- HEL
Mgz BnWT, 7TRN=YA/NMEREEZ SN LWTH
ftEh/zza<F > DNA PEEIN/Z720, Th
0 — A ES KB 2 Vv CHiA b DNA 2 ¢ &
LOME L7ze ENENOSEMCUE L 72 HEL



HARLFRARFBARE  REEAIFER - BETY A CBies ARAEEZER %315 (2025)

far6 7 u~F » DNA =i L. #hiii L 72 DNA %
HWT7 o — ABGAIKE %177 o 724 %, HNK
MEETIX, WRfbE /-7 u~F ~ DNA A9R
F"DNA T ¥ —"ELEN 513 L TIROEFERE DB
W8 — > (GTRER) PBigshl, — T, 5
FLD A T4  SEHLER % 477 - TV 722\ intact B
BLOHEEOARMLA L 72 HNK JF L2 #%
(Vehicle) Ti¥, HNK MLHEEETR SNz L ) %,
F L TIROKENE DNA 5 ¥ — 3R SN o
720

4. 270 —T ABERKOHE

WA, 200 uM HNK QLB X - CTEHE X 5 il
A7 07 b — 2 ARG LT AR
DWCHRFT 5720, ZORKIZES 35 RIPL &
RIP3 12X 3 A HEEM 2 HEX % HWC., Mlgko
FEEED IR S N2 ARG L 720 KR4 i EED RIP1
FHE#I D Necl % 200 uM HNK & #t 8 LT HEL
e % MLER L, SEFIALFR 18 BRI BT B4l
W3 AH M) TV OE A Z R L7
(Fig. 6) o Necl HEDSHINIIE % FHE S 5 W HetELC
DWTIE, T OIEEFEDE 5000 uM T HEL i %

-
1

I

I
1
1
1
l,
1
I
1
L

Fig. 5: Detection of fragmented chromatin DNA in HEL
cells treated with HNK using agarose electrophoresis.
An apoptosis-specific electrophoresis pattern known as a
“DNA ladder” was observed in HEL cells treated with
HNK (white dotted box in lanes 3 and 4). Chromatin DNA
that appeared to be smeared was observed in low-
molecular-weight regions of intact cells (lane 2) and cells
treated with the vehicle (lane 5). Lane 1: 100 bp DNA
ladder, Lane 2: Intact, Lane 3: 100 uM HNK,

Lane 4: 200 uM HNK, Lane 5: Vehicle

ML TD, BEHOATHEELTVWLIEMAERAL
FRE DI > 720 200 uM HNK CHLHE L 7235
AITH U AHBAEICR L. Necl iZ 5000 uM F T
Kex iR CHITAE 2 HBICHHI$T2 2 L i3 o
72 (Fig. 6)o F7z. RIP3 [HEHID GSK'872 # 4
72 % T 200 uM HNK & BfF L € HEL #ilfig % Lz
L. Necl & FRICHIRRE~D B Z 5 L7 (Fig.
To FOER, 2707 h— ABHRELD RIP3
HEHI D GSK’'872 D FFHIZ & - T 200 uM HNK (2
£ % MUY TN =IO MBI E R R
DB SN MIBEFRAOEEIIR SN2 p o
720 F 7o, HNK FEALELRE (FMHLBL, BHEHLEE)
D YR TN =M OE AT intact DEFEE
WLPRRE LR D 53, B HERNC X 2 MO
BIZRON o7z,

Fig. 6 Inhibition of cell death induction in HEL cells
by treatment with Nec1, a RIP1 inhibitor

Fig. 7 Inhibition of cell death induction in HEL cells
by treatment with GSK’872, a RIP3 inhibitor
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5. HNK (C &k 2 EEMBREOKBEEOIFEIRR

ML IESHIC 1 ATP 2 7HE 3 5 DNA &% 5 ~
IS BT L 7% B 72O ML OB ATE L S
THY . ATPEEAEE LI T 5, HIET KA
12479 HEL M2 8\ C. HNK 2SHIf o G 1
B L RITTHREMEICONWT, W OPOERET
HNK % Fi\v»C HEL fHA3 % L3 L, SEHIALHE 18 I
MtED ATP A= Ml L7: (Fig. 8), HEL #lifg
12513 2 ATP AR IZ DWW T, VABEALEEEE & 50 uM
HNK JLEEEECIIA B2 2500 b e o 7295,
100 uM 3 & U¥ 200 uM HNK JLEERECIIA 2 ATP
FEEREAMA L. 20 ATP & O IZ R
L EEATRIE S 17z,

Fig. 8 Dose-dependent decrease in ATP production in
HEL cells treated with HNK

6. HNK 12X B 7R} — VY AEEBEFOREAN
DB
HNK (2 & % HEL fAE OMAZFEHFEA A 7 10—
ARA 7A=Y AT %G, TRV A 2
RIS 5 2 EAURIBENT- 720, TR — v AR
BRI T 2R LTI 1~ —ty b2kt L.
200 uM HNK JLH 18 B2 B 1) 5 Bz F 3 %
RT-PCR 12 & W ##T L7z (Fig. 9-10), 7K b+ —
VABETTHS Bel-2 77 31— Bel-Xl, Mcl-
1. BLXUOT7KRF =T AMEEREZTF THSH Bak Ot
PRI 18 B EF CIE T Lz —H. U7
RMN—=—VRABEETF B2 7731 —® Bel2 &
Bcl/Abl OB FHEIUIMMBRALIT 2572, F72.
Bel-w 12DV Tid, BHEALFER S L O° 200 uM HNK
MEFEONWTN T EETFRIEAVE T IEHE S N7
(Fig. 9) -
200 uM HNK JLBEREC 18 B2 ICHE R A &
%HolePi7 R b=V AELRT BCl2 773 —D

£ % 7R F A o MRS A AR A O fRAT

Mcl-1 122w T, ALH 12, 15, 18 BRI BIT S
BIE TR OB BET L7z (Fig 10), Bifues
# & 100 uM HNK ALEEEE & 200 uM HNK ALELEEC
. R L ALEE 12 BRI TV N Y Fﬁf&ﬁ?ﬁ
En/z (Fig. 10 & BB/ S A V) o ALER 15 BRI 12

W, VAALERREE TIIIRE 2 N v RDSTERR éfm‘_/y
100 uM HNK MLEFETIIHE N I TH Y. 200 uM
HNK WLHHETIEI Ny 72 75V FLRVE TR L

Fig. 9 Expression of the Bcl-2 gene family

Fig. 10 Effect of the HNK treatment time on the
decreased expression of the anti-apoptotic Bcl-2 gene
family and Mcl-1
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oo F72. 18 BEBATIL, EEAMBECTIZESI
N R A ) WIS 7 o 72—, 200 uM HNK
LEBECIIMIRA LT & 2o 72,

I &%

ARWFZETIE. © MREIMEMER TH 5 HEL Al
fazig s LT, RARKSFILEY HNK © b DO
FESE DR, HIAEFERRE IOV THET 21T - 72,

MRBFE oML TR 251848 % 52V CE k)
WART A0, FBHIIIZ P Y S T — % BB S,
MRE S Y7 BERET AT LICL o THL et
ENb, REBRIZHW,T Y bIH 420 v R3EH
@ DOX &, MEEMD DNA & a2 BT 5 2
L Xo5TDNAKY AT —FRRNAKY A5 —FK
JE% FHE L. DNA #H#, RNA O&K., M Tiks
PN A RAE L., Mo A IH T 5 2
EDE, WA MR R L TR S WU
ERTIEDFHMONTWS O, LaL, KRERTH
W72 HEL #2812 B W T DOX MLERIZ L > T b Y /8
YTV =ML O A ITE F IS T, DOX
OMBEDOFEEH A S N h -7 (Fig. Do Z
DA E LTIE, %, DOX 2k MG T 5
AliE. B A HEALTRERD R LIS 217w, BE
ECEER OB % R 255 kR 3 2 00—k
G AKIERTH D720, KREBED X 512 DOX
B 5 18 HERILEE Tl DOX 12 & A MIfaFE 13 55
Bz L, PUEBIEH & L COREITFERTE 4
oW RN EZ 5N, AT, HIKEO G
2BV TITEAITR A EE & 72 ) . DOX O FEHA
P2 BEE 9 5 @& fn T & LT cyclooxygenase-1 & heat
shock protein 90 kDa 23 i5 ST 5 2 Z &b,
Z O &9 IR EEE TS LT L DS
EZObN5, Ziixt L. HEL gz < 200
O HNK TS % & HNK UHEEE (A LB
BELDD NSy T =B O E A5G &2 H
L. 200 uM HNK ZLELHE-CIEI3 T2 T HEL
Ja-& e X, HEL M M58 A HNK 8 H KAF
Rz L 72 (Fig. 2) 3 512, HNK L 12, 15,
18 B O FIERMIC BT 2 MO E &I 6 BE
WE%edro7z2 EH 5 (Fig. 3). HNK WLHLTE 12 K
DIPC %  OFBIEDSFHE S /- fEtEAVRIE S
720 HEL MR & 9 70 A1 o0 S5 B L 2ok
L C HNK A HL[E T 12 B & v 9 SR R st %
FECEXZ L IEBOBRICHOY CIZEEDE

HEBWRT LI ENTE, FEICEETH S,
HAEIZREL 7R = R E R 7O — Y RIS
o, TRN = RAREABEOELE I
) MDD E B, TR =V AT
WAL RE MR TEDSTE R L. &SI SHEN L T
JEBMR D HSFEEL TL b, 2L T, ZuxF Uy
B OS2 WS L. BOlh
Ll Z o 7-%., MilEmice2HE L
(bledding) . MMM E ZHMEFE L 725 T TN
52T, TR =VA/MEEMEINZ/NE /NI
PR S NLZ LML TS 2, RIFFEICBW
Th. Bgfil DAPI ZH W/ adic k.,
200 uM HNK MLBLEECIZMIF AL I 7B & Z D JF
BT R b= AMRERMENLHFR SN/
MEEE N D5 (Fig. 4). 200 uM HNK JLEE
THFESNZHMMLIET R =2 2L 2D TH
HTENPRBEENT, TRM A% L2
Tt MEoOMEECH LKA T 7 F Nty »
(PS) 75w L CHEfBAMICEM L. &Mz
LARBHEL CTIMIEERET S B, ZOBEICL-
T, MfEANCBEH SN2 R AT 7 FVVE ) VF
FICKEAT 5 Annexin V X, MO 554 % R
TAH5IATOE YT AL EORELHMAEDLET
BEHl7 R b= 20~ —H—L LTHHTETH Y,
41%, Annexin V Z W2 3eta 2 47H) 2 &2k D,
TEFN =V APRE TV DL E D) PMET 2 L8
Hbo =, A=Y ATIE, FFIrarry
T EOMIBN/ANEE OB KRALAHE Y . MEAT
BRI L. IR BFEZHIE TE %< %
0. MBI o THET A2 2 LML T
%o LA L. 4O 200uMHNK WLEE D 504 Tld .
MIRLASTRZL L 72 & 9 BRI SN o 72720,
A7 U= ZADWREREP R VK EEZ BNS,
7R M= ZMITIZ DNA 252 7 L — 4 HAT
TR L L Cwa 720, BXREkE =T & W1t
EMN7z DNA AT EOEWIZL ) SEES L, 1TL
TIRO KNG/ MBI 72 5 =y — R LR D
ZEDPHLENTWD #y REBIZBWT, 100 B &
0¥ 200 LM HNK T 18 ¢ ALBE | 72 HEL a2~ & 4k
W L7247/ & DNA (. BEXIKEI CHAEI 2T 57—
INF—rERLIZZEHNS (Fig. 5). 200 uM HNK
T 18 HEMALEE L 72354 12 75E S /- HEL Az oA
JZER T R b= ATHDLUREEIIRIBE I N/, F
72 HNK JRALEEEClZ, HNK TR S &
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)7 DNA 5 % —Tld7% { DNA A A 7B Iz
729, FEHEEAY 7 DNA DM LASE X 72T sEoR
BE N, —HIIC, A7 O0— Y ATIEHREMER 7
L7 —EAEH b E N D720, TRIN—VAD LD
—ET A ADgetatk DNA Wi Tz, Br 7%
FXODNAMKFPE L L7 0DNAA AT &b
EDRHBNTWE B, F 72, KREBROFEZHRSLEMLET T
. EE ORARRIREIZ BV T L — o ML IR SE
FRITIEMBERINTVDLZ RS (Fig 2).
HH OREIREICB W T—EOMIEA F 70— 2
BRI LTW/Z20I2, DNA R X 7554 U726
EARBEEINIZe ZO—FT, TRV AZFT
A7 B—=Y AZBWTOEEOETILIZEITL T
DNA OWHALDE LB E VI HE B4 H b2 b
b, REBIZBITHMIBLIZOVWTH, THRMN—
Ak A7 a—T A ZHE LR E A L CHITSE DS
FBEINTWAIRESER, TR AL A 70—
AWM S OREE % A L CHIBSESFE S LT AT
FEPEIZ DWW TS BT T AL EDH 5,

TFE, TR = ADANZE, A7 O—-T A £
707 b=V A, O =V A, 7O =T A
HEDIET R — T AEMIEE LI L7 FE
FLRLIBEOMBIE PERESINTEL, I
5 OMBBIEILELL L - RIS e AT 5720,
XAl42Z LR3BESHTERVDDOD, FRENDOM
JsCIC 53 5 RAERB IR 2 5, 00, Th
ZFNOMNEAIE DO HEE IS T 2RT 2~ —F —
ELTHWwRZ LT, MBEOEEZXHT 22 L
W ReL % %o Bl ZIE, M SNBEO S 7 10—
VATHBE AT =3 A|2HB W T, RIP3
(RIPK3 : The receptor-interacting protein kinase 3)
FHIISE O SIEMEIERE O EE L2 RN T & L CiEH
ENTBH. RIP3 oMbz, U vEfb. ¥
F b BX A 2= 2L 72UHNIC X o Tk
BICHE SN T WD Y, 2707 =3 ADREKIC
i3 MLKL 28 RIP3 |2 & 1) ) VB L S L5 DS N EE
T %, RIPK3 |& TNF %%& 1 (TNFR1) O T T
RIPK1 &. TLR4 ® T TRIF L AT 52 &1
I hmEmibsh, MLKL 2V Y ER{b3 %5, LT,
) VB MLKL (34 I~ —{b L CHlIRI L%
L., 22787 =Y AREFTTHIT LM, KT
7 2 ICBWTHOLRIC > TWb, £ Ty 200
pMHNK LERIZ & o THFE S N LML IZOWT,
707 =T AREKIZB S35 RIP1 & RIP3 (2%

T LR LEERZ A7 ER % 1T o 7k 5E,
Fig. 6 & Fig. 7 IR &N A L )12, REBRTHA L
722003707 =3 ABEEOHER O G
WEAFBIRONT, ZhSORHKEIT HNK 12X
% HL B OMABIEICIZBE S L TR Wi Rtk dsR
B EN72. F 7187 b— 3 ARGERE O RHERI L,
ANEERI T L7 Necl % GSK’872 D174, Necl &
E#C RIP1 # % —% v b+ & L7z Necls %, MLKL
%% —/%" v b & L7z Necrosulfonamide 2SfEFE$ 5 6
72, Necl 123V 2D0DF 75 =7y bHD .
Necl £ 0 3 Necls DI EWEFREEZFT L &
s, SREMEHL TWwAR W Necls ®
Necrosulfonamide 7 & OO HEHK]Z H T, X5
LHME R LERD L, T, FRIY =7y b
& L7 RIPKL 342707 =3 AL THRLTE
b= 212 B5-9 AWREMEAEATHIZE 2B W T
RIEBENTEY, RIP1 2% —7 v b & L72HEH
TEHEMBIC L > TR 7R =Y A HES L WREN:
MH D, FAEEIC, RIPK3IZ L B 7R — v 2ADH|H
ARET HEE TP QHEBAET LI LD RE
E%0> 200 uM HNK C 18 BELEL L 7-BHCFHE s
7= HEL #5812 35\ Tid, RIP1 % RIP3
53257 RN 20K D DD, RIP1
R RIP3 DA ORHEE N L7470 T b=V ATH
LAHEMER. 22707 b — 3 AL ORI X B
JIREDSFFHEIN TV L e bEL LN, &6%b
WE 2 AT ) BN B 5o
EERMEICBNT, I vay M) 7IidEeryY
CERALE AL T ATP AT A 1%E % Fio— .,
IO —=TAETRIN=VAELELL, I b UF
VT Lo TEOEGAHBINTBY . FFZI b
a2 N 7iE&#EIL (PTP : Permeability Transition
Pore) OB Y P70 A COEREZES LTT K
F—=YAERFETHLI LIRSS TS ¥, F
720 TR =T A EHBBORBIEEICEEIZOWT
1, $iL FAS $U1612 X > T Hela Mgz HEL L T
TRV AZRFEL2EZA, HEELIZS IE
ATP BB ICHEE 2RI S 2vwb oo, HilE
DPHED Z 4 I 7 LRI LT ATP BEMSET L
WHHLZEPHRESNTEBY ¥, 7K b= Al
2B BN ATP EORAIE. £ 0%E
30 7r~2 KEfJIE & T ATP KBS 5 2 & Sk
SNTwib,

—J7. TR =¥ A BT R TATP
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EHAETLREIPERESNTEY) ., MK ATP EE
WS RI N T WU, B R 8= 3 PEHEIL S
NTHT R = AREE K o725 ThH . ATPSH
fHEEEREIC X B ATP D53 & fEERIZ & %5 ATP OF
OV A 7 VHBEREHT 5 2 EAMoN TS
W TR =T AFER 16 BERELDIAIZZ L a— A
HEDMEIR LT, BB oA EHE RS X Y MIFsEDs
FlEfeZ SN b ¥, REEIZBWTIE, 200 uM HNK
MBLZ X T 12 Bl CICHIBE DS FE S
ATP GO TABEINTBY., ThHIEA R
N—¥ 3 OIFEALRZ 1S ATP O T IZBYE
THIEDRBEN, SR T AS—BEET v
A &AT> THERR T A LEDH 5,

WRMT R b= ARHICEE L DY 7 FVEE
HUNRTEREELTBY, BCl2 773 =%
INT DD INT v A K o TRBIZHI S T
W5 38, BCl-2 77 3I)—DXUN—=ZIETHRF—
3 AMEHEN: Y 87 @ Bax. Bak. Bid. Puma.
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MEREEIIHIC BT 52 T3V F - TR RO KENA

Survey on Energy Consumption during Training in Food Service Management

IR B S TS R

Yuko KONISHI Keiko FUJII

E N WERZTITOLDNLLIRKEREIZ. ZLOTARNVF—2HE L, BEATITKE VW, A%
T, REFAHOZ ANV —HIETHO 2T A2 L2 HIUIZ, HERSEHIZFHIZBIT LAV
FHBERBOERL AL L 72, RERBROMTMHEE KRB, REBEESRERL 205, £HOL
DIANTF—HERIIRL -7, HEEMFOZ AN F—HERITERELEL T, LPVAZMEHL
72HNEL. AL Y PO ANVT—HEEDS RO EP o 72, MBEEETIK. [#iTh ] 1. [77)

ERBL T, FEMHSEL, TAVF—HEENEL o, HTHWREDNTIZ, AF—23 2R
varvi—T7 UM ERBL T, TAL YV THMEHVCINET L A VF-—HERBIIEL o7
BIAINF—LZ2HL720120F, AHBEEOZANLVF—HEE IR L 729 2 T, HERG T #BINT 5
Z &, MBRERKB OBIE LA A Z L. FEMBEEE ALY AN % EH. EORESEE TH L,

F—T—F REWHE, T3V —HIE, ke g

Abstract Volume cooking performed at food service facilities consumes a lot of energy and has a large
environmental impact. This study investigated the actual energy consumption during training in food service
management in order to identify methods of saving energy during volume food preparation. The energy consumption
for preparation of each meal differed due to differences in the frequency with which cooking equipment was used,
operating time, and cooking operations. Energy consumption during cooking time was higher with LPG compared
to electricity, and the gas range accounted for the highest energy consumption. “Boiling” involved a longer
preheating time and higher energy consumption than “steaming.” Boiling and simmering involved higher energy
consumption when heating a pot on a gas range compared to steam convection oven heating. The energy
consumption of cooking operations needs to be ascertained, cooking equipment needs to be selected, the heating
temperature and time need to be optimized, and menu planning, such as incorporating unheated dishes, needs to be
considered to save energy.

Key words : Volume cooking, Energy conservation, Food service management
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Table 2 Equipment used
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Table 3 Frequency with which cooking equipment is used

2Fav 774%— T7RNF7— RERER [Bl#RZE HRL VY
ESNY 3 - 1 - 1 4
HFRE B 2 - 1 - 1 5
e C - 1 1 1 2 4
ME D 1 - 1 1 2 4
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REE F 1 - 1 1 1 5
] 3 - 1 - 1 1
FE H 2 - 1 - 1 7
ME | 1 1 1 1 2 1
& ) 1 1 1 1 1 4
RE K - - 1 1 1 5
REE L 2 - 1 1 1 3
&% 18 4 12 8 15 45

(1)
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Table 4 Energy consumption and operating time of cooking equipment during cooking

ZFAY T77AN¥— TIAMFI—  IRERES B HAL Y =5
EBREAE(kWh) 8.3 1.6 9.9
- HREFRE(m) 0.42 0.90 1.32
BREER(9) 42.0 180.0 28.0 83.0 333.0
IRTFAF—HEEMI) 717 13.8 45.6 98.7 229.8
EBREAE(Wh) 5.2 2.0 7.2
s AR ERE(M) 0.47 1.09 1.56
BREER () 33.0 180.0 43.0 184.0 440.0
IRTFAF—HEEMI) 44.9 17.3 51.9 119.2 233.2
EBREAZ(kWh) 4.0 2.1 6.1
g C H 2 ERE(M) 0.25 0.63 0.54 1.41
BREER () 53.0 180.0 15.0 44.0 67.0 359.0
IRTFAF—EREM)) 34.6 18.1 26.8 68.8 58.9 207.2
EBREAZ(kWh) 3.9 1.9 5.8
MED H R ERE(M) 0.27 0.70 1.04 2.01
BREER () 21.0 180.0 19.0 60.0 146.0 426.0
LRI FAF—EREM)) 33.7 16.4 29.6 76.1 114.0 269.9
EBREAZ(Wh) 3.1 6.3 2.4 11.8
i | A2 ERE(M) 0.23 0.47 0.63 1.33
BRERR () 14.0 97.0 180.0 32.0 40.0 73.0 436.0
LRI FAF—EREM)) 26.8 54.4 20.7 25.6 51.5 68.8 247.9
EREAZ(kWh) 2.1 2.6 4.7
i F A2 ERE(M) 0.25 0.29 1.43 1.97
BRERR () 14.0 180.0 17.0 23.0 144.0 378.0
IRTFAF—EREM)) 18.1 22.5 27.2 31.8 156.9 256.6
EBREAZ(Wh) 7.0 2.5 9.5
e A2 ERE(M) 0.49 0.23 0.72
BRERR () 38.0 180.0 43.0 24.0 285.0
IRTALF—EEEM)) 60.5 21.6 53.5 24.8 160.4
EBREAZ(Wh) 5.2 2.3 7.5
S8 H H 2 ERE(M) 0.47 1.56 2.02
BREER () 29.0 180.0 33.0 189.0 431.0
IRTALF—EEEM)) 449 19.9 51.1 170.2 286.1
EBREAZ(kWh) 3.5 5.7 1.1 10.3
e A2 ERE(M) 0.25 0.70 0.16 1.11
BREER () 28.3 60.0 180.0 28.0 63.0 18.0 377.3
RT3 F—HEEM)) 30.2 49.2 9.5 27.3 76.8 17.4 210.5
EBLEAZ(Wh) 1.9 5.0 2.0 8.9
ey A2 ERE(M) 0.25 0.29 0.75 1.29
BRERR () 19.0 83.0 180.0 17.0 24.0 120.0 443.0
LRI FNF—HEREM)) 16.4 43.2 17.3 27.3 31.8 81.6 217.7
EREAZ(kWh) 2.0 2.0
iz K A2 ERE(M) 0.24 0.36 0.88 1.48
BRERR () 180.0 16.0 28.0 114.0 338.0
RT3 F—HEEM)) 17.3 26.4 38.9 96.2 178.7
EBREAZ(Wh) 4.6 2.8 7.4
— A2 ERE(M) 0.24 0.35 0.99 1.59
BREER () 28.0 180.0 18.0 25.0 123.0 374.0
IRTZLE—EEEM)) 39.7 24.2 26.3 38.6 108.5 237.3
EREAR(kWh) 44.8 21.0 25.3 91.1
£12[ HZAERE (M) 1.98 5.64 10.19 17.81
a5 BIBEERT (4)) 266.3 293.0 2160.0 162.0 454.0 1285.0 4620.3
RT3 F—HEEM)) 387.1 181.4 218.6 216.6 616.5 1115.2 2735.4
ELEAE(kWh) 45+£20 53*+1.0 21+05 76127
HZAERE (M) 0.25+0.01 0.47+0.14 0.85+0.42 1.48+0.39
FE1LE BIBEERT (4)) 26.6+9.6 73.3+20.4 180*0 20.3%+6.2 37.8+13.5 107.1+55.7 385.0+51.0

HIY gz zar—mmzM) 38.7+17.6 45.4+85 18.2£4.0 27.1+1.2 51.4£15.6 92.9+46.4 227.9%36.1

EEEMSIY 445031 064+013  010£002  143%035 138015 090£0.16  0.59%0.07
LRTIAKHEE
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Fig.1 Energy consumption of each menu during cooking time
Table 5 Energy consumption and operating time of each cooking appliance by cooking operation
—RIFIN BEREHY O —RITFI
ot SERE A E B PO e &
o ERRE o w—mmm POSM _gpriav—mms v—mms G000
(MJ) 7 (MJ/43) AEM) 77
EKF(RF—L) 9 19.9+6.7 14.4+3.74 1.41+0.41 178.8 129
AFav < (avE) 5 32.7+x2.4 21.0+2.2 1.57+0.15 163.3 105
IE(3 > E) 4 11.2+2.7 8.0+2.6 1.43+0.13 44.9 32
774%V— BT 5 4 45.4+8.5 73.3+20.4 0.64+0.13 181.4 293
KR ERes WRER 8 271=12 [¥ 203x62 [* 1.43+0.35 216.6 162
z5 8 44.2+10.6 34.9+7.3 1.27+0.22 353.5 279
[EIERS b B 4 35.3+4.0 25.0+2.2 1.41+0.09 141.2 100
Lz ? 3 40.6+7.3 25.0+6.6 1.69+0.49 121.7 75
MTB 21 287+11.71  292+10.90 |¥ 1.06 £0.64 | ¥ 602.2 613
& 10 17.1+7.8 19.8+8.9 0.87+0.16 171.2 198
N s E5 7 34.1+14.7 50.4+16.2 0.69+0.21 238.9 353
HAL VY NN
B L 4 14.2+3.2 16.5+4.2 0.87+0.10 56.6 66
b % 2 144 20.0 0.72 14.4 35
ZLzed 1 31.9 35.0 0.91 31.9 20

Mean*SD, ZZ3(AF—2L)VS Ui TAH, MEEE(EDL)VS WAL ¥ I (ES), Welch’s t test, *: p<0.05

Table 6 Energy consumption during preheating and heating times for each cooking operation

_ peesRE 4EREE BB (%)) —RIFILF—HEEMI)
e mEmme  Soms AR _ -
ERE ([=1) F# piiE= &5t F piiE= &5t
(Zg—fi—L\) 99°C - 100% 9 4.0+1.2 4 104+35 14.4+3.7 4 8.8+3.1 7 11.0+x4.3 19.9+6.7
AFav (:b?jt\) 180°C + 50% 5 3.6x1.3 174+18 21.0+2.2 5.5+2.8 271+43 32724
e ES ES ES
(3 /’ E) 120°C + 20% 4 3.0x1.2 5.0+1.6 8.0+2.6 4.8+2.1 6.5+0.9 11.2+2.7
774N — B3 170~180°C 4 16.8+1.5 | 56.5+18.9 73.3+20.4 149+15 | 30.5+7.3 454+85
. MTD 20 20.0+9.0-) 9.5+6.5 29.5%*11.1- 204+10.3- 85*+6.4 28.9+11.9-
HAL Y - 98°C
S L 4 12.3+4.6 4.3+1.0 16.5+4.2 10.8+2.9 3.4+1.9 14.2+3.2

Mean = SD, 759 (AF — A)VS i T4, Welch’s t test, *: p<0.05
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Table 7 Energy consumption by cooking category

B T Fx FIFEHE) s FH— b =H)

HFE A 7.8 62.0 81.6 (45.3) 64.7 - 216.0

B B 13.0 51.9 87.1 (25.4) 43.4 20.6 216.0

g C 26.8 68.8 34.6 - 45.3 13.7 189.1

MED 29.6 76.1 52.6 (18.9) 81.7 13.5 253.5

FZEE 25.6 51.5 54.4 - 65.9 29.7 227.1

hEE F 27.2 43.5 50.0 - 102.9 10.4 234.1

FE G 10.4 53.5 30.2 - 44.7 - 138.8

R H 13.8 70.0 109.5 (62.2) 55.6 17.3 266.2

e | 27.3 76.8 49.2 - 17.4 30.2 201.0

e ) 27.3 52.3 69.8 (26.6) 31.8 19.0 200.4

REE L 26.4 31.2 38.9 - 48.7 16.3 161.5

REE M 26.3 37.7 49.8 - 71.8 27.5 213.1
EH1EH7Y 21.8+8.0 56.3+14.8  59.0+23.6 (35.7x17.8) 56.2+23.0  16.5+10.0  209.7+35.8
Mean+8D., *EREFfFTEbEOL AN F—HEkEZ & 1))

B ANVF—HIEEEZR T 570121, 2h
5OMEHEMEET L T AVF-HERELILRET S
VENH LD, ERETIITER V., LA L,
EEICL > THEBET 2T A VF I RE VW EHERS
Noe MEMZICBWTHAIANVF—LEFEHT S
720020, BRI TR L TRIBICBE b DA%
WRHHAKER ERITR L. BEMWICKRE T 2 0%
DB 5o

3-2 FIERERY (9:00~12:00) (ICH BT RILF—
HEE
FHBLRE R E L 22 BRSO T A&, BAAE
A, BEER, — kT AV F—HEE% Table 4
RS o 4 12 EIOEBTHE L2 A VEF—HE
wiE, 27354 M] THY., Z0H) LA AL BEROE
Bl AN 71.2%. BLED 288% & T ADFHIE
otz A TRD ZALF—2HE L0,
HAL YYD 11152 M] TH 1) . FRBLE R AT 2
L7zZ A VF—LhkD 408%% Hd/z0 WAL VY
. T#TR] REREY -0 - BELR &0
(iRl TS [BE L] %2 k4 @I
L. FHHSEEEDY 45 BE B o722 D HETH S
(Table 3) o
FOMOBIBRO AN F—HEROE AL, [Hix
% 225% AF 3V 142%, 75 A b F 5 —8.0%.
WS 7.9%. 754X —66%ThHole 754
Y =X 4 BOFEHEETH /2720, TRV F—H
BeahmdEhrose EH 1NBH-) O A F—

THE R OFIGEIL 227.9236.1 M] TH o 720

B DOT AR VEBRD KT A NF —HEiwm%
Figl 2R ¢, BRIV ICE o CZANVF—IHEER S
AR VBROTANTF—HERIIRL 72, FAH
752861 M] LD E <, FEREGIE1604 MJ LD
Ao zo BEILOT AN F—HBEIZ, TAL ~
COMBAMEESEEL TWAEEZ LN, FAH I
7HRIEELS, FAGIE 1A &Ko7 (Table3)o
THERMER O T AV F—HEE% Table 5 2R T o
IANF—HEEOFHMHEIZ 79147 — [#H15]
A% 45485 M] ElRbLE . AF Iy [hNiR] 2%
112+27M] L ®mbEDo/ze FAL VY [#HTA]
OFEVEEEE R 21 B, TAVF-—HEEOEFD
602.2 MJ &b EP o7, BEIFM S O )L
F—EHEIE, MiEE [FL2E 5] 1.69+049
M)/ hmbEL. 794Y— [#HIF5] 064
0.13 M)/ b & o720 WAL VY [T
EHBLT, AF Ty [T ] X, BERERIE
IANF—HEENAEIMB o7, T2, HlERg
(&5 EHBLT, ALY [E5] X, B
BHPEEICE o285, AV F—HERIZEK
&AL 5 7z,

FIFRRELE - AFUREN O T8 - BRI & 5
DI FNVE—EEEE Table 6 1R T, [HTS] *
(5155 ] HBEIZOWTIE, 2RO T
PHED 7o, TANVF—HEBERIIE,P- 2. FHO
IANVF—HBEOEHEIZ, A VF—HBELE
WAL, T#iTA ] 2570.6%. #5551 5°32.8 %
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R L7z [#HiTA ] E. FEEEHIZR VDS, INEL
BN s, FROZANT—HEEOH
ENED o1 [HIF5] 3 FHEEMLIELS, =4
VE—HBEREDED o725 MBEE R Bl
HMEEPEL o2 th b, FHROZ AL F—
HEEOHGIIEr o7z, /2, [#iTH] &1L
LT, [#ET ] 0 F NV F—HBEEVPEEICHKL
ToloDld, BBEEO S 6, FHREMIEL, T
AP AT ANVF—HEEDARIE o722 L
DL TWDLEEZ D,

AF 3 E, MEE — FREERE - HAEIC
o T, BEFHP I ANVF—IHEER R L > 72,
TIAX—RHT ALy IVEHBELT, AFIVIET
B YE . FRUC D A T A VF—HEE DK
PoleAt, A EE—F 180T, ZELAE 50%1E. M
BIEMSEL, ZAVF—HBRIEIED» >,

FHEX 5RO AV F—HERE% Table 7 1IR 7,
EXEOIANF —HEEOTFHHEIL 59.0+23.6 M]
ElRLEL. EMT O A NVF-HEBERELAFTO
28.1%% 72, Z DM, Y 26.8%. EIE 26.8%-
E/104%. TP —1F79%Tdh -7, EFiZ. AR
BOMBFHEZTTIE R, V—ZAR[TFEbED
HEEEL O, TANVF—HEENEL Bo72,
FFRoORMMFIE, BEEXW5E, B4R, B
W3HTHY., TANVF—HEEOFHHEIIZINE
NPEXW 32.7+2.4 MJ. ¥ 35.3+4.0 MJ, 5T
W) 45485 MJ LT WAE D o 120 RIEEFEOY;
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ol HBITWIL, BIFWMOEIIK LT, B O#
AR ZIEHREAT L 2 D, RO T 2 &, InEk
B O EHHPmEEHICBVWCHEETH L, HIE
BEORMEHA L. MM A RS L. INEEER %
T2 2 ENTAINT—HIRIIO RN L EER L,

T2, EHTIR, EFETFH OO T5ImE
L7225, @ENINE L 2z Rett s & 5. [ KEFHFE G
B 27 V] Y T, iR 75C T
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5o

AFar DA ryEE— NI, HREBAEHAE
HbETHEHTIHBE - FTH B, EETIE, 2o
WY PR, BMOMARL/STOE, BIFNEE2H
TV ARV LT, EEORRAOINIEGHE
ETIZaryEE—FEHH L. AF 32 DNz
E— FllC AV F—HEE % K L 72 581Tge i
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CE— FOEDVEHNEOREDRH LY, —FT, 7
WOBEXRIIZBITL AF 2 OMBE— FRNZH
AWHBERZ I LUHETIE, Ay P T7—FE—F
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ETLEMPEC, FAFHEL v E v it
bHLY aEE-FEMEHTLIEOMNEIZS
WA, —HTHEAREMHLTWwAI b EZ SN,
FEETIE, IVEE—FE Ay PZT7—EFE—FIZB
FA5IAVF—HEROIE - I T Loz
M. AFariEHuizI sV F—jliRiEr EEXT 5
72O12iE, MNEAE— FRO T A )V F—HE Rk
Ao 2-FHEG O ME 2 K - BT ALEND S,
F/20 AF I OBRBEHSHZD O AIVF—H
BEEITALV VDB L CEPoe WAL VY
DRDYELTATF Ly OFHBEENEL D L.
T2, INBERIATRE 22 B & T AL F— HHE R A
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DEEEH (FALV YY) B2EH Lz oz
E, AlfnZE 8 Al 4 a7z, [igng % i
L72Ba0 AV F—HEEOFHEIL 62.5+10.6
MJ. #13375+x62MJ CTH Y. SxfFH L/ HFAL
ANVF BRI, o2, THIE. \BESEO D,
WRKTAEBEENEH 2O TH S,

B, 2% - 354 10 |, &Y - Doz
1 AFO8R4EE L, T AV F—EEE0FSHIL,
AW - T 5 56,0225 MJ, EW 81.7 M]J. 1o
31.8M] Tho7z. FIZW - ¥ F 5, [#TAE] *
[755 ] Lo BRI EI BRI AG DI NLTWw
LI ENEL, TANF—HEENEL Lol
FARIE, X 4| L. THSE FI& -
) FRMLEL, TANVF—HEEOFEYMEIL/ S
(AFar - ayEE—FTME) 11.2+2.7 MJ.
B (JREREE) 271212 M] /XY DF BT
F—HEE LMD - 720

T — M, EREY—9 |, ZL,Y1H, 7
V—>rIa—=7 )b 2MEERMEL, ZAIVF—HEE
DIFEITFEREY) —18.726.4 M]. Z L/ 30.2
M] THY., FENMEEHOTV—YI -7V NI
ANVF—ZHE L o7,

RALL 7220 Tl EEHSRD =4V F—
BB L7, B, FEOFF I UTF—F - v
V= ADIAINF—HEEIEL ., BIZekol
%% 1, EFIE. V—A, /PMREDOYF—T
(&%) [#icar] Wbl B [#HiTsh] L
BABEEHAEDLE, ALY U REH LI &N
IANF—HERZHOLERI R 72 E LD,
WIZ, FEFOIANT —HEENE» -7z, BIFE
D= F ANVIHER L3208 FNENHT
TR e L, — T, FEGIE. =4
F—HEEIROIEL oz TENNNLSTHY.,
WA L T AV F— B E MR, o722 &
FEOMTELEE T — M TH 22 &
WL 72, FEIMBATIRAL T X 2 B 2 A S b
HE, MU EROTANTF—HERIBLL LT L
MPH, TANVFHEEZHIKT 57201213, BT
O ANF—HEOBIEDPOORELVLETH S,
IANF—HEEOE - 2R % Table 8 I27R
To FEFUVF—H—YvrV—A (FEEH L=
mF ol (FEF) FTAVF—HEEIE L. B
WOBEY , M ERDIANVF—HEREZHOH—
Hehote FF Y F— b bV =X (FEAB)

PO 20 — 4, < N H X

B 0 — A, = N H X

Table 8 Menus with high energy consumption

KL MJ
FxXYT—HA=Uv oy —X* 109.5
=tF L 102.9
FFoYTF—bT by —R* 87.1
EBIF L HBEOEY 81.7
= F vy 7 81.6
Bt 76.8
EDT EhHOHDRMEH 76.1
INDAZED F LL 71.8
THAZRA—T 70.0
tEDOBABIS 69.8
¥ EFIIFTEbEOLINF—EHEELED
M]) 1Y) (M]) M2
70 r 599 uo_nw
60 | O
N 100 F 14.6
50 | 43.2 oF#
80 F
40 60
30 | | 28.6
90 | 40 Lk 88.3
10 } 20 || 87.3
0 0
W AFav hEEE  hZEF
(f0& D)

Fig. 2 Energy Consumption by Cooking Operations for
Simmered and dressed vegetables
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BRL7NV77 Xy MNEICAEEZED Y (p<0.05)

Fig. 3 Energy consumption until water boils
in each cooking appliance
(n=3, Mean=SD, Tukey-HSD)

Table 9 Water temperature before heating, time to boil,
evaporation rate

ACREC)  BEREIE)*  EFEE%)

(%@Zf%%) 22155 263120  9.9+2.0°
(ggéﬁ) 21747 22715  59+0.8"
?;%XT\‘/{E\/% 22.145.1°  347+15  6.7+0.3%
ﬁé&gﬁj 2224420 297+0.60  39+28

*98C 12T 5 F TOWH n=3, Mean = SD, Tukey-HSD
BTN T7 7 Xy NHICHEEEZSY (p<0.05)
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X, BAEAF TN LZZ AV —HEEIC
Mz <, v~ brY—ARfFFEbgngiTtray a
= ZRB LI ANVE-HEREED, [E5]
[#iTAH] 7 EEBEOFHBEL AR DLEL LT
ANVF—HBEENEL B 72,

3-3 HFERMEMEVICL DI IRILTF—HBEEDLH:

IANF—HEEOHHEEZHALPICTSHI2H
2o T, MEBEOHERS I ALV —HEEDE
Mol HAL YYD [EbL] & [#HTH] IZHFHL.
BIZEOEW EMAYOFHBEEEEEL T 2N
F—HEET LB L7,

EWIEBOT—5 (FIEDEIZE) LR UM,
ffHETHWT, AF3y (IyEE—F) THEM
FEER ATV, L7 (Fig2). EF T, filce
MR Z A LB L 724G R, RPN ELR ) &o7272
D= MEADTET, HEHoEFE HH I N2
Emb, FERMO 30 5%BA, 2D Lo 73 4
EREEMOMBAEE L 72, —F, AF 3 VHRHETIE,
5 DDRTIVISY B EHEIITINE L., BE
WEfE D O 30 TR T TH5Z LN TE . STH
L2, MBEE S EL hofzlzo, T4
F—HBEEIZ59.9M] EE D, RFTD 432
MJ EHRE L o7,

KERBEOEWIZ, BINALHEFICL>TELS
ERNPmEEHE LORETH L, AF 32 FH
L72&WE, MBGEH OB RS T & WS,
PG A ZRE LT UL, BN M ETFAC
ENTEDL, EDOHERLIY, ZF a2 HiHlT5
ZEM, TANF-HERIZO%R) . romEER
EHETH S EATRE I N,

hEE R L hEEF ORI, FEZIIER LA, M
o, YY) HIER—T» 5, 1 TINAFIIED
LL8 (FAL YY) TMEL. ICALAELDLRL
WEHEEE PSAFa Y (AF—LE—F), FHF L
B L, TAVTF—HEEL L L7 (Fig2).
ZOMER, AFa A LFEEOL AL F—
HEEIZ65.9M], TEFIX1029M] LHH#EE OF
I AN F—HERIIMED > 7,

AF AV, B D EMTH - THHEIMEDT]
RECHDL I EDHETHD, MEF LKL T, |
FEEIZ, FFICTFHRAEMIEL. FROZALVE—H
BEERUOIA VT —HEEOAF K hotze
ALy TC#iThr] oRbYICAFay (AF—

AE—F) TIET] 0L [#iTH] & [T
EBEH 2 2 LA MEERIREEO, TAVF —Hl
WAZD WD Z EDIRE SN,

MEEE L (AL VDY) ZHWIGH» L OE
BRICOWT, ERMHLAHD, AMEH &L T,
T 98C F TaEL . ZREIIED o7 (Table 9)o
E5, HEEMHLAAP ANV —HEEIIAES
VAR 2, RS E 14.1%. #5313 15.4%H)0% T &
72 (Fig3)o HOMEHIE. INEEEOR S % Bhiik L.
MBGHZEZFHOL7-0TH Y . COHEHEHIHIZR
B THALZ EPMESNTEN Y, KifsticbBw
THRBOBENR SN/z0 EF I, BIRECH
THERPTHIC, 2L % & 28D T, B
AL CWAZ s, TAVFHEEICRITT
WBINE ol b#E 2D,

L E LT, EEEEDO A 98C T TET LI
M2, TANVF—HBERIIARIIE P72, 2
L, AIEO@ED . FiEREORAT AHEEIHV
CENHEEATH L, NiREofb )i, #r iy
52 LT, MBEEMIZAEICEL & 205, WFHE S
HERL., WEHERLTHEHRTAZ LT AN F—
HIRIZ DO %D b EE 2D, Z02DI1I2iE, Bfo=
WAL CHEY) 2B CROB LMD RE &, NBEERH
AL T L NED D D F o KR L KD
SRR VKII TR, KD S K2 KD
FHAINEAEERNL R < 2 D55, COHIAIRATR & v
EOWEY bH DL EhS . BED EOBKMBE
WHE L 2V KD BRTL2ULEND L,

SR OER, S, ZFHBERMEO AN T —HEE
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Verification of Structural Safety by Tests and Physical Models
— Kugikumo Pavilion —

R A B N M EW L L& R
Chie MATSUO Mikako KOSHIO Norihiro EJIRT
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Abstract In structural design, properly evaluating structural behavior and verifying a structure's safety under
vertical and horizontal loads is essential. The current study attempted to verify the structural safety of an actual
design project, the “Kugikumo” pavilion, using tests and physical models. Several tests were conducted, starting
with three-point-bending tests followed by vertical, and horizontal loading tests. Wind pressure tests were
conducted with a mockup, vertical loading and vibration tests were conducted with a 1/5 scale model, and finally a
vertical loading test was performed and microtremors were measured at the actual pavilion. Results of those tests
and measurements are reported here.

Key words : Experiments, Physical models, Mockup, Similitude relationships
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Table 1 Tests for verification of structural safety
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Table 4 Vertical stiffness
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FE—ZAM % Fig23 12, EBHh 5RO SNz
ERITE% Tables 2R To KL D H 9o #iiE )
AR IL DRI R T, # 1.7 BEv 2 &8
BWbo Tz, FWAEEAZSE ) F v OFEEITEC
KELFLGLTBY, v 7y TEEYWE LD
EENERIMEDHY 3.7 B E TLEA 5TV D 2 & AR
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ZZ{iz (mm) Fig.24 Location of the accelerometer
Fig.23 Load displacement curve
g 0.3
Table 5 Vertical stiffness & oo il
g 0.2
SHERIE = it 3 o
g/mm (s L) (IR Er0To7 ) Z 0.1 ﬁ
TEEh e 4328 1.7 L WAL .L i
M 2487 oo e * o o) ’ v
w2639 | T B
s 2639 asEs i 37 (a) THERHI (N1)
Bl 254.6
ﬁfﬁ” 254.6 50'0035 — - =
& 0.003 —XAE— Y FE —Z FE
EvIT v 68.2 1.0 0.0025
S 0.002
£ 0.0015
Ly y: —_— ¢ 0.001
3-5-2. B MEIEER 50.0005 AM‘ e i "
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(N1)., 2 BEHoHY (N2), Pl (N4), L& o0

(N3) O&sMH4EFi &5 (Fig24). =B, Ffl
1X 3-5-1 OFEBRTHEZE FAT L 7=V EDODEDIZFEY
T 5bo V7)) 7AW AE 200Hz & L, 1EIZD
&3O EE 5y b(testl~5). FHll 4T . &
B X NIRRT, Ktest T8 12520
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Fig.25 Fourier spectrum for N1-N4 (test 1)
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Table 6 Predominant frequency
(HL7 : Hz)
Ni N2 N4 N3
959 7.959 7.959 7.959
5.029
4541
4248 4248
3.760
3418 3418
3.125 3125
3.027
2.539 2.539
2197
1.904 1.904 1.904
1.855 1.855
1416
0977
0928 0928 0928
0.83
0391
0342
0.195
0.146
0.0977 00977  0.0977
0.0488 0.0488 0.0488
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AHTENTEL, TIT, FFHOHEWE L /S
)t Y oORFIEIMD % LT 5 &, 11.47kg <
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RAF T A=432 X V. AFF 977.056N =
99.632kg DKFNVVERT 5, T2 Ty KFEIOfE
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1% 99.632/2.0 = 49.816kg & 2 5, 2T, EEHHOD
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BUTE % BA2 2 LR TE 5720, MELZNE
EDHETE B, 334 DEY I T v T AV
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BEEY 77y T S 7208, Rl % iR X &
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Rzt %l - RIS 5 Tikd . BARN 255
[{ELD] NEYF NEHTL 23k,
Ev Ty MR 1S BEL XN F e,
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OWEEZ ATV, SERIEIC O W TIZE TH & (s
TRHERPELN, — . EREIREEICBEWTIE
FEED RS20, SHRLTIEHREE,. BEEoM
HEEAT) FETH 5o

i

AHFgeiE, UTOH4DSRETHIZ2HY L
BT TERZFITTLIENTELI L. B
KEFZEHIT BIFELA., WEBAR #am B
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EVLRANIZEE . HAR FRFLIEEEFE H K,
BHERKFMEMIEE, 2 2o T, Ok Y EKH
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1) Zia, P, RN White and D.A. Vanhorn : Principles of
Modal Analysis, ACI Publication No. 24, 1970

Table 7 Comparison of vertical stiffness

ERER EMK i3
g/mm g/mm (R i RBE)
FEBRE T YT IREROENE BB FEBRAS R YU TR OENE BB
TE S g 125.2 89.9 4328 3.457 4.813 (96%)
HA 69.9 50.2 254.6 3.641 5.069 (101%)
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TEBLD [FROENL] OBZIZB$ %%

A Study On the Children’s Concept of “Life-ization of Music”

(I o R Y = S 010 & S R

Kazuko TAKEUCHI Chikako NEZU

E O TG U A [BRERE0MbY | ZALELIENTEXL LI, ¥RET
IZid. FOBERENEERTLIEIROOLNT WD, [FEOEFEL] 13 [FEHETEHE] 2EEsh
721947 (BRA122) 405 80 RFEM. FICHBOHEIZBITON TV, RIFFETIE. KAPEOZTHEKEIC
BT [FEPEFLENTNLZ L] 20 H>TEDL ) REEMTONCE-00EMEL, 4HIZB
5 [HROAEGEL] OMA&ZEMELT 222 EE Lz, BARIICIZ, ENIFE/NEE, B H¥EEY
AR, AARZ TREWEEHDHER. B EREEERNESOERM I L, e LTl
DY A TWHDBI EIRENT,

X — N HROEF. FEIGEEE. . SRER. EER

Abstract School education needs to cultivate the qualities and abilities that will enable students to form their own
“relationship with sound and music” in their daily lifes and in society. “Life-ization of Music” has always been listed
as a course goal for more than 80 years since 1947, when the Elementary School National Curriculum Standard were
formulated. The aims of the current study were to review Japanese practices in music education regarding “life-
ization of music” and to reclassify the concept of “life-ization of music” as it exists today. Specifically, we examined
practices at the Tamagawa Gakuen Elementary School, the Jiyu Gakuen Preschool Life Group, the Hohmei
Kindergarten affiliated with Japan Women's University, and the Kansai Music Education Practice Study Group.
Results indicated that there are four types of practices for “Life-ization of music”.

Key words : Life-ization of music, Elementary School National Curriculum Standard, Lyrics, Physical activity,
Life world
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Table 1

Four types of practices for “life-ization of music”
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Creating a Cooperative System in Small Childcare Facilities
— A Study on Intervention by Municipalities —

KB OILHE
Sakura NAGASHIMA
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Abstract Small-scale day-care facilities are authorized by local municipalities and can care for children ages 0 to
2. Children age 3 and older transition to neighboring educational and day-care facilities, but local municipalities
intervene little in terms of coordinating the transition of children from small-scale day-care facilities, and much of
the work is left up to the child care providers. A study of cooperation among small-scale daycare facilities revealed
that the City of Koshigaya, Saitama Prefecture is implementing its own unique approach. Therefore, the current
study examined the efforts of the City of Koshigaya, Saitama Prefecture from the perspective of creating a system
of collaboration, and it considered the roles required of the local government and the nature of its intervention.
Results revealed that in the creation of a cooperative system for small-scale childcare facilities, the local government
should play the role of connecting small-scale childcare facilities and related organizations, and it should provide
indirect intervention based on the current situation at and issues faced by small-scale childcare facilities.

Key words : Childcare for younger children, Small-scale childcare facilities, Community-based childcare,
Childcare system, Childcare administration
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The Transformation Process of Playing Make-believe/Pretend and Assistance of Caregivers
— Focusing on Play with Materials by a Class of One-year-olds —

KO OSHF fk B AR BEOIR (EREREe
Sakura NAGASHIMA Sawako ORIKABE Saeka FUKASAWA
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Abstract This study was conducted to examine and ascertain the transformation of playing make-believe/pretend
in a class of one-year-olds and the caregivers' assistance from both a physical and human perspective. Results
indicated that the caregivers created a fluid environment in accordance with the children's state at the time, while
taking safety into consideration. In addition, they attempted to actively intervene in play and their interventions
involved “specifying and verbalizing what they imagined” and “eliciting make-believe and pretending.” Results
revealed that the one-year-olds play make-believe/pretend in three stages: (1) exploratory engagement with
materials, (2) pretending with the materials for themselves, and (3) using the materials as a means of embodying
what they imagined. Children's play transformed with each stage, so these three stages can be used as indicators
when considering assistance with playing make-believe/pretend.

Key words : Caregiver assistance, Nursery environment, Understanding children,
Playing make-believe/pretend
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Image 1: Materials used in the observation survey (1)
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Image 4: Materials used in the observation survey (2)
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Understanding Children to Facilitate Personalized Learning and Learning through Play
— The Role of Adults as Gauged by Teachers’ Narratives —

gl oA A

Kanayo ASAKURA
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F—T =K ABERE RO, RNER, SRR, ELS vy Yo -, S HR

Abstract In 2021, the Central Council for Education reported the necessity for integral fulfillment of individual
optimal learning and cooperative learning in order to lay a foundation for active lifelong learning. Hypothesizing
that a teacher teaching from a child’s perspective might be the basis for a belief in facilitating understanding by the
child, the current study sought to evaluate that approach. From October 2022 to June 2023, non-participant
classroom observations were conducted at elementary schools with classes that were highly compatible with the
perspective of early childhood education. Subsequently, semi-structured interviews were conducted with these
teachers regarding their life-histories. The interviews indicated that they commonly experienced original play
during their childhood and that they subsequently experienced spending time on their interests. These findings
suggest that such experiences might serve as part of the belief in facilitating understanding by a child, leading to
the essence of an adult’s role in facilitating personalized learning and learning through play.

Key words : Personalized Learning, Coordination of early childhood education and primary education,
Classroom observation, Semi-structured interview, Understanding children
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Table 1. An overview of the six teachers whose
classrooms were observed
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Table 2. List of perspectives related to classroom observation
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Evaluated aspects from the teacher’s perspective are
highlighted in gray, and non-highlighted aspects are from
the child’s perspective
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Table 5. Characteristics of experiences from middle school to graduate school
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Educational Maltreatment that Occurs during the Junior High School Entrance Exam Period:
— Considering the Role that Juku Can Play —

15T W S

Risa ASAMI

BE N zrFar—3vafn-<ibY— b4+ (Educational Maltreatment : EM) & 1%, B LFA-
RAGTAE-72. HEOZDOD L ITObNLTELDAMEEZZE L L BOTAITHEORKID, Wby b
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Abstract Educational maltreatment (EM) is a term coined by clinical psychologist Nobuko Takeda as a general
term for acts that severely infringe upon a child's human rights in the name of education. EM is a concept to
understand problems in children's education in general, such as “educational abuse” and “refusal to attend school,”
as phenomena that arise from social values. “Maltreatment of a child during the junior high school entrance exam
period” had previously been discussed as a “family problem,” but the current study used the concept of EM to
examine that maltreatment. The current study focuses on the existence of juku - a cram school, private tutoring
classes, or private lessons outside of school - which are indispensable for junior high school entrance exams, and it
conducted a retrospective survey to examine how a father, mother, or juku’s involvement in the junior high school
entrance exam period affected children taking that exam. Results indicated the strong influence of a juku’s
involvement.

Key words : Junior high school entrance exam, Shadow education, Educational maltreatment,
Maltreatment of children
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Table 2 Factor analysis of the father's involvement
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Table 3 Factor analysis of the mother's involvement
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Fig. 2 Coefficients of correlation between the father's
and mother's involvement
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Table 4 Factor analysis of the juku's involvement
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Table 5 Factor analysis of an EM acceptance-oriented

mindset
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Table 6 t-test of an EM acceptance-oriented mindset
(satisfaction or dissatisfaction with one’s experience
of the junior high school entrance exam)
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R 99 3.65 (0.93) 4.11%**
EMARER
i 2 34 295 (0.61)
***p<.001
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Fig. 3 Model of the influence of experiences during the junior high school entrance exam period

on later satisfaction with it and an EM acceptance-oriented mindset (men)

Fig. 4 Model of the influence of experiences during the junior high school entrance exam period
on later satisfaction with it and an EM acceptance-oriented mindset (women)

Fig. 5 Model of the influence of experiences during the junior high school entrance exam period

on later satisfaction with it and an EM acceptance-oriented mindset (women, not through a juku)
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Estimation of Number of Evacuees at each Shelter in Bunkyo Ward
during a Tokyo Metropolitan Earthquake
— Comparison of 2012 and 2022 based on Methods of Determining Estimated Damage
in the Tokyo Metropolitan Area —

LU E S S N ¢t - S e ST | I R oy

Yoko FURUKAWA Kyoko HIRATA Takashige ISHIKAWA

E O 2022FAROEHETHEOHREREICE D&, WEKX O LB I B 1T 5 B EMEB
L OBERE A RE L, TOMRE. BWHEENFTIKY . £, RAOBERHIEL->TnEZ Lr
B2 L7z RS COMEEEEIIH 250~1,200 A& & S, $0 ~T ANRE O REEE 1 ALk
WUEE LD, MEERNTALE, T4 774 VHBEIZLZHBEEOEHELECEYRIH S5, /2. B
R OB A 100 A% B2 L BHFTAS5 AT, 0~4 B2 50 N %82 4 B2 5 220id 1) . ERE
. IR ANBOESEHE ORI DBALDTEE L 0 5, 2012 EREREREOILED ST, FHETH - 72
T OUNAE T RE AL IZITITRNE Sz SHUE, SRR, S CoBEE B P HE TH o722 LI L
B BESEEEEAT NBBLCINAER 200% % 8 2 % @ 2 RO E S 7z 2 T Co#EE BId BT &
Zrol2h WEDBBBEIZIEESTEHT, REIERS,

F—T7— 8 BHE TR, EEEET, SORIX, EEEATE Y EYECE

Abstract Based on estimated damage in the event of a Tokyo metropolitan earthquake as was published in 2022,
the number of buildings damaged and evacuees in each shelter in Bunkyo Ward were estimated. Results revealed
that the damage to buildings would be unevenly distributed in the eastern part of the city and that the areas of
complete destruction and loss due to fire overlap. The number of evacuees in each shelter was calculated to be
approximately 250 to 1,200, which means that the Ward needs to be prepared to receive several hundred to a
thousand evacuees. A high percentage of evacuees would be the result of disruptions to critical infrastructure. In
addition, there would be 5 shelters with more than 100 elderly evacuees over the age of 75 and 5 shelters with more
than 50 children ages 0 to 4, so enhancing the response to people in need, and particularly large numbers of the
elderly, is an issue to address. Excess capacity at shelters was an issue, but a comparison of the 2022 estimate to
the 2012 estimate indicates that the issue has almost been entirely alleviated. This is due to the significant decrease
in the number of evacuees in fire-ravaged and completely destroyed areas. Assuming terrible conditions with a
capacity rate of over 200% and over 1,000 people evacuated due to burnt buildings, 2 shelters would have less than
half of their capacity, but overcapacity would not be alleviated, so the issue remains.

K rds : Tok li hquak
£ RS A S ey words : Tokyo metropolitan earthquake,

Researcher Fellow, Department of Architecture and Design Evacuation shelter, Bunkyo Ward,
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Fig. 5 Estimated number of evacuees by cause and the capacity of each shelter (2022)
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Fig. 6 Estimated number of evacuees by each age group in each shelter
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MPBICE GBI BEDT 2y F X M DB

The Relationship between Parent-child Separation in Childhood and Current Attachment

IIN S S T e I S >F/ A R I NI S Sl
Mai YAMAGUCHI Miki SEKIYA Akari MURAI Yoshio OKAMOTO

E N ABTE O9VBIIBILETOMEBEOT Y v F AL N EOEEER S LT, FOMEN %A
LT EHRHMEL, BMABL 445 HEMFICHBKRELITo720 TH v F AL P EBHEINRENEEZ S
NLHEEEICTHTION- L EORTHHSEICED L, BMEBZHE L. BMAMEOT 5 v F £~
ME ECR-GO ZHWT [RIETOHNAZ] & [HEMOMEEE] 0 2 RICTEHI L7z, HREL T, BHT5
HEGHIC L KWW/ F ESIIBAED [RIBETONAR] BEv—F, IKu»Lho7-F 8B I3BED [#
FHEOME] BE. EELBT I v F AV MPIAEETH o720 Lo T FEHOEHOBTFHEESLE OIR
X, WROT v F AL POREEE TS L2 TEEEITRIE SN, FELOHFIHELIICB T 5 A4%
T 2HREEE LR EOFFOMICIZIEETHY) . TNEFNOT LGB ETHI e RO LN
LHEEZ BN,

X—J—RK: 79 F AN, NHT—F 0 F7EFIV, BE5E. RIEBETONAZE. BB

Abstract The aim of this paper was to analyze the relationship between parent-child separation in childhood and
current attachment in order to determine trends. Four hundred and forty-five adult male and female subjects were
surveyed. The questionnaire focused on parent-child separation at day-care centers, which is closely related to
attachment. Attachment in adulthood was assessed in two dimensions, "Anxiety" and "Avoidance," using the ECR-
GO. Results indicated that children who often cried during situations involving parent-child separation had higher
current "Anxiety," while children who rarely cried had higher current "Avoidance," and both had insecure
attachments. Thus, results suggested that situations involving parent-child separation in childhood may predict
future attachment stability. Parents and daycare workers need to respond to a child's anxiety in situations involving
parent-child separation, and an appropriate approach for each child is required.

Key words : Attachment, Internal working model, Parent-child separation, Anxiety, Avoidance
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Research on the Acceptability of Street Surface Decorations to Residents
— Verification through a Demonstration Experiment in Fukui City, Fukui Prefecture —

/O FEr oIl B ER = SF JEER = R B JREe
Hana YOSHIMOTO Haruka NAKAGAWA Jun MITERA Yasuhiro MIMURA
Namiko MINAI

E N PEcRERENEEOERODIC, BITHEELTY B S AHE T A~ (DUN B2 )
DBEANERTH Do RIFFETIE, BWEEMOMEROZENE . ZOWMKERZIZOWTHRE L7, MEEH B
. BRI A O AN ERE CHEM L 7o EiE R CHRm RS 7 ERICABRLTCb 5w, 77— MNRET
MO T A U ANOFlRHBEOHFE YTl MR, Ao, Wil rmd., F2
HHOBEBICEIRARLT VW RS, FROZEROBVTI A L e hoTWwb I EPHERIN, T2,
BEEMOEROSAHEMEICEHL T, OFERR - HEHN, Ol (BEosnE) ~oZ, O A&
NOEED, FIZ3OOMHEDPEELRERE LI EDPHLNE RS,

F—T— K AER. AGZE, B, ERZN. SATEEE

Abstract In order to realize comfortable and safe residential streets, it is effective to introduce street surface
designs (hereinafter referred to as “street surface decoration”) that give priority to pedestrians. This study
examined the acceptability of street surface decoration to residents and its components. The residents actually
encountered the street surface decorations in a demonstration experiment conducted on a residential street in Fukui
City, Fukui Prefecture and were subsequently asked in a survey about their evaluation of the design of the street
surface decorations and their level of acceptance of the decorations’ installation. Results confirmed that the street
surface decorations in previous studies were highly acceptable to residents because of their high visibility and how
well they fit in with the streets in residential areas. Results also revealed that three aspects were important elements
of the acceptability of street surface decorations to residents: (1) effectiveness and purpose of installation, (2) the
impact on the streetscape (the appearance of their homes), and (3) the impact on their personal lives.

Key words : Residential street, Residential spaces,
Street surface decoration, Residents’ participation,
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Design of street surface decorations
in previous studies
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Fig. 2 Co-occurrence network diagram of impressions of street surface decorations 1
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Regional Structure of Kiso-Hirasawa from the Perspective of the Lacquerware
and Sericulture Industries
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Nanako HORI Shinya KATAYAMA
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Abstract The former village of Narakawa, which includes Kiso-Hirasawa, developed through the lacquerware
industry starting in the early modern period. In the modern era, the sericulture industry also became a significant
contributor to the local economy. This study examines the regional structure of Kiso-Hirasawa from a macro
perspective, encompassing both the traditional lacquerware industry and the modern sericulture industry. The
sericulture industry in Hirasawa was engaged in as a sideline to the lacquerware industry. However, the
lacquerware industry was closely linked to mountainous areas, while the sericulture industry was primarily
situated in the foothills, and there was a significant regional structural boundary at Torii Pass. Additionally, a
comparison of land use associated with the lacquerware and sericulture industries, based on a restored cadastral
map, revealed that mulberry fields were converted to lacquerware factories after the decline of the sericulture
industry, thereby uncovering the distinctive, multilayered regional structure of Kiso-Hirasawa.

Key words : Regional structure, Urban space, Lacquerware industry, Sericulture industry, Kiso-Hirasawa,
Cadastral map
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The Meaning of “Playing House” in Awa Naoko’s “Sanshokko”

Ko# B T
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Abstract In this paper, I would like to discuss a scene in the story "Sanshokko," written by Awa Naoko. I would
like to consider the significance of the scene in which three children play house. In the past, playing house has
been studied from the perspectives of cultural history and childcare. However, little research has discussed the
significance of playing house in stories. In this paper, I will discuss the significance of the scene involving playing

house depicted at the beginning of the story.

Key words : Awa Naoko, Sanshokko, Playing house, Fantasy, Picture
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SD 5% JHO 741 D FRERH 12 35 1) 2 aORHE AR D 5%

Effect of Sample Presentation Order on Sensory Evaluation of Fabrics Using
the Semantic Differential Method

BOE % oEr I M OA e

Takashi YOKOI Rina KAWADA

E # SD EAHWAAOERFMICE T, WEHRRIER 2RI RIS T3 RE (EFRHE) ok
XXM EHS I L, ke L COESCEMA R 2 2o Aok 4 30 2w (5>
FUIZHERTSI 25 S30 D ID 250 LKA 42 2% FEtH 18 & LT SD % F v 7245 U T %
1Tolze ZmE &, FEEWIIHEI21E S1—S30 DIEF B X OF S30—S1 DJIEFE THRE M 2 17 h ¥ 72, NEF 1—
30 OFHMIME & EFE 30—1 OFFME & % Wik L CIEFERI R 2 MEt L7ze T e 0 Bt o %, ik
WIS T 2T L BEERESICHT 2 R ICBR L 2BEEFH O ICHE Rl EHA TV, Lo L.,
FiREHI L > TEORESIEIRL > TV,

F—"T— K EE, SDEE EFRR., i, SESERIET

Abstract The characteristics of the effect of the order of sample presentation on evaluation results (order effect)
were ascertained in the sensory evaluation of fabric samples using the semantic differential (SD) method. Thirty
white apparel fabrics with different textures and materials were used as fabric samples (randomly arranged and
assigned IDs from S1 to S30). Forty-two female university students evaluated the fabric samples using the SD
method. The ratings were performed in the order of S30 to S1 and in the order of S30 to S1. Order effects were then
examined by comparing the scores obtained with these orders. Order effects were evident in evaluation values for
adjectives related to factors regarding the surface properties of the fabric and factors regarding the weight and
thickness of the fabric. The magnitude of the order effect differed depending on the fabric sample.

Key words : Texture, Semantic differential method, Order effect, Fabrics, Sample presentation order

1 LB WKBWTEH SN TS V2, #IROGEIZBWT
) LEREFIIZEE 2% E 2 H->THB Y . Ao JLfif
BEHeFMt (sensory evaluation) (. ADKE (H 0. JBEVRKIROE LHOFHEHIZHWO N TS

B OBER. PR, WA, R E) ko TE D D90,

R ADEECOSL D2 E L, SR ER % 17 BRERHIIZ B TR 2 IR A BRI TR
IEHEDTIETH B Vo ZD &) R EREHEIZGEL R (order effect) | ZIEET 2 LEBHL PP 010,
FRNM T2 T < A B ah ORFZER 58, NEFE 2R &1 BAT O ASRF 2 O & D OFERIZ

Bk EREEM, =7 T4 V7% EONRRCEE WBErH 25 THbH, BMTONEFIZOVTIE,
B O FFHAMR SR & 278 3 2 E 7 R 8 o0 BRI
HERRT DT EE T4, 72, THPRRIZIE.

* RBCET R A

Graduate School of Home Economics,

Division of Clothing 1l % O FHiliIE H @[5 O P39 310 3 5 1)
i PEIRFELAE T A& L, HEMOMHBICHTA2ERH ALY, 5D

Alumnus, Graduate School of Home Economics
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HALFRERFEBEAE

I B, B TIOR3k & 3R 2 HF
PME & OFHGE B OFIHEICE LT THBICERT
%o

COLI) IEFRIREZEHT H720, ZNETH
TN DEEL LR, BATONEF % Wi S5 71
YE=ING Y ADFEDPIHCONTE DR, F7,
FEBRGM L o TN 2 EEALEEBETE R
W7z, W OPORIGEED L LT, ZONEFR)
ROBEZIY L TRBELNTE B,

LA L&A 5, BARGT CIX BRI B 5
FERN RN DWT, ZOR)R L EmIITR L2
Lpvg BRI, HAWRHIROFMZ ST LIFLIE
HwiHAh SD #: (semantic differential method) %
THAZ, NEFRI RO KR & S RU a2 72Fgeid /A
LNy, F72. AREMOEE VR, KikD
BRI OEREFM T, 10 FL EosE 2 8k L
TEITAZEDNLIT LIS ITONED, ZDXHIZ
HAEESZ I B O AEFR R EEIRL
TWRZED v, S 512, NHFERIE B 3 V3R
HHREMOAEMRIZOWTIE, SNTTITEALR
FrEnTwiwn,

INLDZ NS, SD Fxk 74 OB REFHI
B2 IHFRIRORE SR L EEN. ZEH
PR 7oA R 2R 2 2 L3, SBROWIRDSEIZ
B TERERHi % Eii T BNV F < — 7 BiEHR
ELTHENDEEZ LN D,

Z ZTARWIZE T, SD #Hx V7= Aii Bt O B o
FHC BT, BURHRIRIET ASERAAS 2 M 1295
BORKESRFEHEHSMITLZEE2HENE LT
COHMEERT A0, RO 2 ODMWEH
TG Z D 72

R 1 SD % v THEEO B 2 NIHIZEF 9
% & &, B RIER 08 EFRIR) »BNS,

g2  Ai% SD HETHWAEAFOMEIZ X -
Ty PRI E R S,

B, AFEIEHARAZFRE bR e L%
B ICBT 2 MEHEELZBROKRRLH/HOT
HbH (GREFZE 438 7)o

2. ik

SD & MW THEOAHAMZRHE L. T ORE
MO TR AR Z OENZ LS 5720, K
D5 THEBRR WA 2 FE i L 720

BOE L

FECEAWIIER - R T VRgeRt AREGADZER 2831 % (2025)

21 EBRAE

(1) m#E#

EBH oM E LT, ORI A DS .
KR ZM AR D X )12 30 oMz REL 72,
L. IRSOMIZOVWTIZETEmIBOEF E Lz,
S V72 30 FEODAT & Z O4FEL I Table 1 1Z/R L
72BN THD,

FERTIE, 20cm PUFIZEM L 2z stk e LT
FH L7z, ThoomEEIcO>WTiE, 50D
T YT DIWAREEZ TR 1EPS 30 FOHF T = fF
517 (3 S1~S830 £7td),

(2) EBXHRE

FEE R E IR IE 2 72 B RERHI 12 6
DINEIRFER O LA RFHE 42 HThHho72, Z
NoDEBWNREIZOVTIE, HE5I DT A
IZ22008EA, BIZGT7z. AR, BHEEE D 21540
FEEFREFEN HT
(3) SDETHW/ZNEZE

Table 2 1%, SD {2 & A EREFHMICB W THW
HEZEERLIZBDTH D, SD P#TIE 10 HOMK
AR T 7B TS 72 2NSDM
AT IZOWTIE, 2T TOBEE LS.
MORENERTEELERALFLZDOTH
% D6.10 72310 HOBEFNONEFR. Fh
FNOEEFAROLEGDOREIZDONTIET v 541
BREL. TRTCOEBRIRE. T TOMBELHI S
L C Table 2 DREIEZEA Fv 72,

(4) BREFHEERD ik

NEF R % IR 9 % 729 Figl (SR L7z
b TEBEERL, $4bbH, AL B #nEh
DEOEBWREIF LT, F—ofistf 2 HvT
2 Mo SD LEHlEER 2 ITh¥7. TOH) LD AR
DFEBFXIGEIZIE 1 W HOREFMA S1 25 S30
DJEIZ. 2 B H OB 2 S30 205 S1 DNEICAT
b7z, I BEOEFHEF T 1B EH O %
S30 25 S1 DJEIZ, 2 A H OFFffiz S1 205 S30 D
AT bR 7z b, 1IHHOFHEE 2 ol H o
DI 1 BB L EOBRE % B 720

B R OBEFICBWTIE, ABEE BEIZBWT
S1 725 S30 ONEICFHl L7-ME% F & T, BRHE
RIERE 1725 30 DFEMfE (J1—=30 58 d) & L7z
F/o, ABEE BEIZBWT S30 205 S1 DJIEIZ M
L7:fE%x F LT, BRHERIEF 30 25 1 OFFf
fii J30—1 L5¢) & L7z £LT J1—30 & J30
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Table 1 Cloth samples used in sensory evaluation and their physical properties

R i o BE* B& Qmax BEME MIU MIU  MMD  MMD  fhursk*+
FENo. & o g
i @  (x0lmm) W/em2) (KPa*s/m) (£7) (£2) (£7) (£3) (%)
S1  20Z/<vFLa #095% FUTLKUE% (7] 14.44 134 0.0970 0.2646 1.92 2.01 0.88 1.81 16.71
S2 AM—FaAva HU T ZFL100% i) 6.89 59 0.0997 0.0020 1.23 2.14 1.05 2.65 2.98
S3 IRFINARL—R A Y TZFIL100% [t 6.08 70 0.0930 0.1486 1.75 2.66 0.75 1.09 22.14
S4  AW=v k 75 Y L80%, 7 —L20% 1w 6.58 74 0.0760 0.0317 2.61 1.56 2.32 1.05 8.83
S5 TLvey AYITZFIL100% ft7) 5.12 41 0.1227 0.2646 1.43 1.74 1.17 1.17 4.04
S6 HUAYETyTL U TZFIL100% w®Y 6.62 94 0.0693 0.0274 2.05 2.23 2.25 3.19 16.69
ST Te—+F U TZFL100% A 826 118 0.0773 0.1239 138 1.02 0.86 0.87 1.59
S8 TLITLTT/ 7 —90%, >4 0>10% ft] 8.36 75 0.0880 0.1803 2.64 1.44 1.01 0.74 3.57
S9 T4—AFevH— Y T 257 1100% [t 3.64 43 0.7967 0.0092 0.90 257 0.78 1.47 9.90
S10 Ya— kAR ¥ 2—+100% i 7.08 86 0.0747 0.0047 171 1.62 2.23 1.40 1.67
S11 Yy H—F #94%, FU TR TIL6% [z 757 53 0.1063 0.2646 1.80 1.80 0.82 1.16 1.54
S12 75 vREE #8100% (23—~ 6EFM) “ 452 30 0.1410 0.2645 1.51 1.43 0.66 0.66 3.49
S13 NS4720 AU T2F1100% f=t7) 5.66 73 0.0840 0.0443 1.88 2.73 1.45 1.30 19.53
S14 kU3 bA=7 +48100% w1 0.90 20 0.1360 0.0010 111 1.65 0.48 1.25 18.29
S15 g=Ky H YT RFL100% 17} 2.90 24 0.1480 0.1556 1.72 1.78 3.08 0.81 5.71
S16 U RT=TURY #£100% ft7) 6.54 37 0.1583 0.1155 1.60 1.51 1.30 159 1.86
S17 Ay byEAL #%100% i 1.76 20 0.1603 0.0044 1.30 1.48 2.28 2.22 2.02
S18 Y wYTL—V T RF—HrI— FAOV60% KU TZTLL0% HH 0.86 10 0.2373 0.0017 1.03 1.01 1.18 1.44 0.92
S19 #RL—RZv b #$100% w9 8.07 89 0.4267 0.1623 2.20 2.73 0.87 139 19.62
S20 40/2K= =y b #$100% w 6.64 56 0.1210 0.1571 1.01 0.84 0.90 0.63 14.78
S21 Ry 7Y—h *277100% ft7) 2.79 10 0.3660 0.2645 1.85 1.18 0.54 0.47 051
S22 JEUTAYUYTNL #100% [z 3.09 17-25  0.1783 0.0158 2.17 191 1.07 1.54 4.43
S23 4/ 7v¥anno7 AU TZFIL100% w9 771 56 0.0810 0.0556 273 3.23 1.65 0.98 7.65
S24 TEY TV 77— +100% ft7) 4.94 21 0.2090 0.2645 1.10 1.50 0.37 0.95 0.33
S25 AT IFa-—L +408100% vk 083 27 0.1033 -0.0004 1.43 117 1.30 2.09 3.86
S26 rrTL—HFrF—HrI— KUTZFLI00% 2] 2.00 15 0.2137 0.0137 1.13 0.98 0.73 0.40 1.76
S27 30/ T T4 R 18IT%, FU T LK 3% 1w 8.60 89 0.0973 0.1768 1.84 1.99 1.16 4.23 18.20
S28 fZHERL* #100% i 4.83 28 0.1513 0.2645 1.22 1.36 0.74 1.38 0.66
S29 FAOVRAN—IN=T +40100% i) 0.84 20 0.1403 0.0015 151 1.07 1.30 0.43 4.72
S30 T R/Y FA083%, FUTLE1T% Y 761 75 0.1300 0.0672 1.65 3.13 0.60 3.14
*0.04m’H1 Y DER ** L THEOHUE
Table 2 Adjective pairs used in the SD method
J1—30 A% J30—1
1EE 2| FERIC HAEY PP LB P HEY FEIC
S1~S30MDIEIZ E; S30~S1DIBIZFHE | EoDV ettt 'L
Eu —t—t—t—t—t— &L
J30—1 Bﬁ J1—30 OV p—p——t—+—+—— I
@B : 2E | blcteh Attt GARY
S30~S1MIEIFFH | : S1~S30DIRISFFl | G —t—t—t—t— &
. . . DA f , , : : s I
Fig. 1 Methods of conducting texture evaluation tests EHM ! ' T ' ' 1
THEL bttt ITRIAN
\ NERE ettt &5&5
ZThIh I t t t t t i L7eveh
TVDHB ¢ t t t t t | {Ffen & L7z
DB -
—1 &% L CHEEHERIAT O 7228 % Wb L 720

Fig. 2 Test participants evaluating texture

DL BB L o T, ERHNREHEOENR
AT o % B L CIEHT IR 0 % Mg
T&ELEEZOLNA,

FEEAT o 72 AA VEHEOREF1E Fig2 (R L7
EBNTHDH, TOFIOBIZIE, FBFTIEICHE
RL7AREORAVE Y, FHOR—-ATEIIH
ERMEE RSO L. SEHMEIC SD #inl%
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HICHEEFRAT S &) EHFRE IR L2,
(5) BB OYHEFEDOHIE

MR R DK E S Z DR % A7 O Y &
BEN I TGS 2720, il E&E (20cm 1Y
FHdh-hods), EX, BHEBAME (Qmax).
WEM, 72T - X 2 FENFRO B OFIEEGRE
(MIU) & Z0%Z® (MMD). 72T J7 8 RO ff
" REME L2 SNHDOMUETIZ, FHEHIZOW
TABEIZ 3ENE L. F 0% 22N ofhic
BUA2KZEHOWEME Lz, HEMIOVWTIE
Table 1 IZ/R L7z B TH 5,

22 F—RBMBELUBROBREAE

VT oML E T 7 v VEE verd.04 7 FIC
T, BHEREEBET L2, LT, ZREN0EHE
2BV CREHURIER B A EEN D 556 2 EF
R H L LWL 720

SD EEAME (2 NAE T 2 308 KT~ sURHE R I
DR % RIS 5729, SD EEFHEZ W T
HTGH 2T 5720 3. J1=30I2BWTELNT
42 & D FEExF R E O SD BEHlE % A ke, BAE
ST L 7s J30—1 2BV T b RIS TPl %
LA, 2L HIZLTJ1—30, J30—1I2BIT 5
A R 30 Fl X 7T E 10 FEF N2 o FIgHE % K
720

WU, AR 30 i x TEA T 10 i < RS RIET
(J1—30 & J30—1) @ SD #:EHliE (F39fE) %
WCHTFGM 2T o720 TOHMTIERLEICE S

THRFZHEE LR RFolEEzTo 72, 72720,

NT-FEOMBILREAY 0.1 LFCTH o272, HTD
Hfz TN <y 7 ZEE Wiz,

X512, WTHHTHE S N SRR O R T 512
LT, WFEETEZERE TS 2 BRGEGHT
FERHCRIEH D) Z21To 72,

3. BREBE

31 EFAHBEREIEFDR

Table 31X, SD FEHAEFICBIT 2 NTEWNEZ R
L72bDTH 5B, HFAITOFER. 3 Mo FEEREF
PHEEN BF 1 3REOBEICETAHF
(55%0.319), W2 3EIRESICET A KT
(F5%0.316), N 3 1300 X nith 2B 5 KT
(%55-80.268) Td o720

st E o WA LT, T & RT & 2 ER

&35 2 BRGHGHT AT o 7245 R % Table 4 B &
O Fig.3 1R § o WA & W1 & oI EAER A
Hon7 (Table 4), 2 THMIEMEOWE %
Totzblh, HF1ERF2DRFFRICIZ, £
NENEFREICERR SNz (Figd)s

B2, WA BWTHWAAAFEE 30 fEx
o7 q 10 fE < EF (J30—1 & J1—30) @ SD #:iF
fiifiE CE3EME) 1ok LC. BEFAEER & 2 ZH &
T5 22BN T2 2 A, BEF EEF
EDOMICEHAEHDE N (Table 5)0 D728,

Table 3 Factor loadings for adjective pairs

used in the SD method

M HF1 HF2 AF3
THIH-FARIAR 0.968 0.103 0.146
FAU-HAR A 0.920 -0.085  -0.028
ThTh-Laeh 0.813 0.353 0.438
RENE-EHED 0.741 0.544 0.116
BL-Bu 0.042 0.992 0.122
Bu-Eun 0.066 0.981 0.090
OAXRY -HT=1f=h -0.234 -0.842 0.214
BO-Fohn 0.345 0.059 0.912
TN R GRRY::ToX i AN -0.035  -0.173 0.783
{fn b LTz-lEWDH 2 -0.111  -0.188  -0.971
H5E 0.319 0.316 0.268
RIEHE5E 0.319 0.635 0.903

Table 4 Results of two-way analysis of variance
with trial orders (A) and identified factors (B)

E FHM  BHE FHFAM FE P&
#FELS) 56.144 29 1.936
IER (A) 1.049 1 1.049 19.826 p < 0.001
SxA 1.534 29 0.053
RF(B) 0.000 2 0.000  0.000 1.0000
SxB 113.477 58 1.957
JEFE(A) x EF(B) 0.722 2 0.361  7.997 p<0.001
SXAXB 2.618 58 0.045
2tk 175.543 179
0.4
s T - mJ1->30 0OJ30>1
0.2 S
" + ‘
s 00
[
0.2
** p<0.01
0.4
HF1 HF2 AF3

Fig. 3 Mean and standard deviation of factor
scores for trial orders J1-30 and J30-1
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HiiFshRomErEK L. [Hu-Hh] 2HEuv
T, BT 1. W7 2 1B L 22 A5 o Rl 12
BIEFEMICE AR SN (Figd)o

N DFERNS . SD FEIC X o TH O E REFHI
%ﬁot%ﬁu@\M$ﬁ%ﬁﬁﬂétmzivo

512, WT0HCHl it S 2[R T- R B eI
Wt%ﬁﬁtiof\M$ﬁ%®ﬁ3§#ﬁ&%k
EzoNiz, FL T, SHEHWARECIX, KMl
DOFMHICHETIHT 1 BIOESRESICET LA
F2ORTEE, BXOINSORTIZEET 5E
AR I O Z B TW Tz,

3-2 HRAOEAFESICEIFIHTIEEROZE
Fig.5 (&, Mk oM« O/ F15 1281 5 EF
Moz (AT 1. ART 2. ART 3 £529) B
LFINSOZFHMOFHR (AKWT 123 £72T)
ERLIZDDTH A, 72720, HFHOEIE J30—
1 DfEHNS J1=30 DfEE G\ /2fEi & L7z,
COMDS, EEHI Lo T 02 (ART
123) 1382 > TB Y., fidlkt S12, S1312BIF2JH
FEM oI HBRRE <, Mk $25. S30 oFh
BRI E WS b b, T2, THFMOEN
KELTH, ZOEICKELHITLIRTIEREL -
Tz $4bb S12 TIEZRF 1 B L UHF 2 725,
S13 TIEEIZHT 2 PEFHE OZIZE S L Tz,
Fig.6 1Z. Ll oAiilkl S12. S13 & Ai ik k} S25.
S30 I2BIF 5 SD FEA A=Y Fa7 1 —)v GHilE
OFIHHE) &, JEFHTEBRLZ3DTHL, T
NOFFRFHIBWT D, HF L EEH L OMICKE
TERD R o720, HMERROME LT 72
(R o=, = ZORETHEENHEZLD),
S12 & S13 L D5, NHFMOENKE WA
B BT, AL o TEFEHN LA IR
LGENSHL I ENbhr b, 72, S25. S30 &
NEFE I DFNIINE WD, A A=V T T T 4 — DY
T UIIKREL R STV, SNLDER,S., Xt
RET LR L o THFREDOKRE SRHNT
BRZLESZED,

3-3 ARFEHDOYEE
kD AKF 1. AKF 2.
DfELfmOYEE (9 HE) L OMOMBIREL K
O7=H, IR HRBUT 0.3523 A 5-0.3554 DI
THY . MEHWICHEELRABEBRIT AR % 5o 72,

AWT 3. 4KF 123

BT B ESERIT O

Table 5 Results of two-way analysis of variance with
trial orders (A) and adjective pairs (B)

ZR A BHE FHEAM  FiE P&

() 185.328 29 6.391

IER (A) 3.495 1 3495 15596  p<0.01
S %A 6.499 29 0.224

FaaA (B) 100.931 9 11215 3489 p<0.01
S xB 839.008 261 3.215

I (A) x &5 (B) 7.283 9 0.809 10351 p<0.01
SxAxB 20.405 261 0.078

B 1162.949 599

** <001

Fig. 4 Test results of simple main effects
between evaluation values for individual adjective
pairs and trial orders in the SD method

F72. oYHEEL M ERE L. ARTF 1. AR
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Fig. 5 The difference between trial orders in the factor scores for each cloth sample (Afactor 1, Afactor 2, Afactor

3) and the square root of the sum of their squares (Afactor 123). The difference between the trial order is the value
of “J30-1” minus the value of “J1-30”.
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Fig. 6 Comparison between trial orders in the evaluation values obtained by the SD method. S12, S13: Cloth

samples with large differences between trial orders. S25, S30: Cloth samples with small differences between

trial orders.
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