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Changes in the Dietary Culture between China and Japan

Comparison of taste and aroma components in Chinese and Japanese chicken bouillons

Results and Discussion

Glutamic acid (Glu), GMP, sucrose, calcium (Ca), crude fat, ash content, and brix
were the most abundant components in Chinese chicken bouillons. As for the Japanese
chicken bouillons, almost all amino acids except Glu and phenylalanine (Phe), IMP,
lactic acid, T-P and minerals except Ca were contained. Glu and ash content were
significantly higher in the Chinese chicken bouillons. Taurine (Tau) and potassium(K)
were significantly higher in the Japanese chicken bouillons3).
Principal component analysis was carried out on three samples. In view of the plotting
pattern, Chinese chicken bouillon, Japanese chicken bouillon and bonito kelp stocks
were judged to be grouped independently. The 3 groups revealed that Chinese and
Japanese bouillon were positioned close to each other, Japanese bouillon was slightly
close but Chinese bouillon and dried bonito kelp stocks were quite far from each other.
(Fig. 1)

We conducted that the difference in dietary culture is an important factor in the
preference in foods in both countries. Furthermore, the fact that the components of
Japanese chicken bouillon were close to those of bonito kelp stock suggests that the

Japanese modified Chinese bouillon to fit their taste.

Fig. 1 Principal component analysis of taste components
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Case Study 1

Acceptance of the Chinese bouillon in Okinawa
Okinawa is located in the northern territory of the migratory path of bonito, and people
of Okinawa have been eating dried bonito and other bonito-based foods since the ancient
times. According to an annual report from the Family Income and Expenditure Survey
conducted by the Ministry of Internal Affairs and Communications, Okinawa stands out
above other regions in Japan by continually ranking at the top in the consumption of
dried bonito. Up to the Meiji Period, Okinawa region prospered as the Ryukyu Kingdom,
actively traded with China, and thus its court cuisine developed under the great
influence of both China and Japan4) 5).

Historical relationships with China and the birth of Okinawan cuisine

The exchange between the two countries started in 1372 and continued for 500 years
until 1874 (Meiji, 17), and during that time an envoy of the Chinese emperor (the
so-called 'sapposhi') and several hundreds of his ship’s crew that were required to attend
the swearing-in ceremonies of Ryukyu Kings stayed on the Ryukyu Islands for long
periods of time. In order to master Chinese cuisine for giving the envoy a proper
reception, cooks from Ryukyu were often dispatched to China. Later, after the Ryukyu
was defeated by Satsuma (present Kagoshima Prefecture), the islands fell under control
of Satsuma and that control continued from 1644 to 1850, necessitating the Ryukyuans
to learn the Japanese-style cuisine. In this way, both the Chinese and the Japanese
cuisines were introduced to the court, and in due time reached the general public.5)

During the Ryukyu Kingdom era, Okinawan dried bonito was consumed by the
Chinese people that immigrated to the islands, and together with kelp and other local
foods, was taken to China in large quantities as can be seen from the folklore
data.6),7),8) (Figures 2, 3) It seems the dried bonito went from Ryukyu to some areas in
or nearby the present Fujian Province and from there was taken further to Beijing,
however, the actual route is unknown. But one point is quite certain. In China until the

present day, dried bonito has never been a part of the daily diet.
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72, BH & T HENT L-DOPA OBIREITIER T OMLERH D, £ 2T, AFETITATRTHSL
DNT LT e B S (90°C  3~4 K] DIRNERIZ 40 23 CTONTEBIT D L7 FE~ A DRSE
fbe, BivE, KEH LEHEEHD L-DOPA &% HIE Lz, RFH X CEldmKRibs, %37
B, WLy DR YIEHEN L H X D 80% LA & EWEIS THREL, —J . L-DOPA I
FRATHMN 30%LL T L bk o7z (Fig. 1) . FH X RIE T O L-DOPA &3 5 ClIpcH & o
DR 40% T o Tz, AT E ALY G E e ks AiZeF13 170°C20~30 77f# 8 % W Mi% 190°C 10~20
SHETHY ., ZOREO L-DOPA BIZHEH & 50 45~67%Th -7, 2EH O L-DOPA HiF/Kifk
L 2 [ CTRH&E E 0K 13%I272 0 KL 7 RITIEIE 01278~ 72, 4O L-DOPA B3 6% TH
VKWL 3[EITIZE 0T/ o7, T X9 Ik~ ZeilBiS At & 6.0 L-DOPA & Btk A S Eiic
R L7722 L2k 0 L-DOPA ® =y hm— LR afRE & 725 7= 2 & %81 5 7812 L7=(Fig.2),

total polyphenol

total free amino acid h_l
sodium

soluble distary fiber h—l

saponins

crude lipid

phosphorus h—‘
reducing sugar h_l

insoluble dietary fiber

carbohydrats m

tannins

crude protein

Residual percent (%)

Fig. 1 Residual ratio of components in cooked dehulled beans
BJVB FVB
Residual ratio of components in cooked dehulled beans was compared to

the amount of dehulled raw beans of both JVB and FVB calculated at 100%.
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5
dehulled bean
45 | O51]

B 4 |
s roasred bean
gﬁa 35 | (90~45%)
= A
P 3 | A
‘“g’ &A N s?aked be?n
] 65~ 30%
3 25 T A
s cooked bean
X 2 r Ao (38~ 20%)
a
] 15
-

1 |

washed bean paste
05 ess than 6%)
washed bean flour
0 (less than 13%)

Fig. 2 Amount of L-DOPA in JVB under various cooking conditions
Sample Cooking conditions

® dehulled bean 1

/A roasted beans 2 : roasted at 170 °C for 30 minutes

A soaked beans 3 : soaked at 90 °C water for 4 hours in 20-fold volume water of raw
beans

O cooked beans 4 : boiled for 40 minutes in 20-fold water of raw beans

B Dbean flour 5 : washed 4 times

O bean paste 6 : washed 4 times
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(W22 1] EECHIESEEIEF FADS. PPARY DEEFEENBERIGEICRIFTEE
WA, AZRY w7y Fa—AhR POREICBWWT, (KNOIEE DR T T < BHZEL

MRE BT D Z L WiE SHL. A OENIBRARGH & 5IE & OBEMEAIER ShTnd, &
HE kD ENNE A REF LT 5822 TdHh D FADS (Fatty acid desaturase) (%, PO ENEE
R L BB T 2 Z & D WMV T FADS OIS 724 & BERFEIE & O BIEIZ DU
TOMENZENTEY, ZNEDOBETSZABERN, RSt h o IR 2% &
FFZEAnRE STV D,

HARNZEWT S, FADS OIEMEIRILIE T OIS Z (b 2 b 72 b3 2 L @G ST
505, BInTF%M & FADS {EMEDBREIZ SV TIRES L2 BliTE & A L7220, £ 2T, ABHJETIE
FADS ZHuly & Lo im0 BRIRFEEE. JRIMERIED A R faFffbiE M 2 & L, BRIR TR
KB ZNOORFOREMEICONWTIHRFTTHZ & & LT,

FADS BAG FIFZEDOLTRUIEAZ O L THMHLNTE Y, AFETIE, THETHARANIZE
WTHEHIZZHE RS E D REN TV RNWERINEZ ¥ — 7y P LTRFT 228 L L (K
1, 2 2), 72, EF. IBENRH L OBFENHRE S TW D PPARy  (Peroxisome
proliferator-activated receptor vy) RO —EE TR LENOIRERBIHEL 5 2
D2 ENMESNTND Z LMD HRANRERICEIT 2 PPARy DRSS § FERICHE L
7o

1. FESH-LR ¥ 2. FADS \ZIZEH OB FLRNEFMET D
W Faty acid desaturase 1 (FADSI) NCBISNP Reference R
Intron [A/G]; Rl 4583 ’5!."!'&
Structure FADS1 FADS2 gene cluster,
YUTR Rel 14846 its location on chromosome 11
W Faty acid desaturase 2 (FADS2) W w e nowum B u s sz s
Intron [C/T] Rsl 14583
Tntron [C/T] Re9780
[ ] ‘vengyme A desaturase 1 (SCD1
Intron [A/G] Rs1302893 »
Tntron [C/T) RA8T0M? ==
W Peroxisome proliferator-actvated recepior gamma (PPARg) gl NS R S O
e [AG] R:2938392 PEEN BT HinEs 1 0 Bed
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ANTIZ, BEHRDOY 2 —fE, U ) L BRI LS FADS2 12 X 0 REafifk S i,
BHRIER 2 T FADSL ([ZTAREEFE STV (M 3 2H), Zhid. SHICHRER & R
Filbz2 /<, B#HOSMAMAENINE L 725, Z OIENREAHEERE IR W CHENBEOH BT R
ERBAFUESOS T A RN ORI R X 7B A2 52 5 Z &b, IFFICEERAHHERE
LEZD,

ABETIE, AAABEE 18 4 axtgs L, s 3 ZMASRIRTRR G

K FREFIZBIT B E NI L S TR ge f B DT' DTF
BEZEEAHBOKREZBT- LT, ETORENEH 20200 L 18206  183@-3)
DA LT h— b R a Ty AR L, KR T eaosi
I 55 B AL BT TR AT 3T > - BT D — R 2B % m%m em?ﬁ
T AER 1L 40~60 F & L7, BRI L LT, SR, ”ﬁﬂésj%*”
REE, BMI, REPH, Mmig-HrERRERE (T6), =LA :I(n-mm:ﬁ1 20:51?-3)
Tr—/VRE (TC), @&HE - REEYRNEAa L AT 22:4(n-6) 22;5]...3)
/LS (HDL-C - LDL-C), MM, 2V =~/ e s
Y (HbALe) . MLHE K > /S FIIE (D), L7 L U eaoss
24:5(06) 24 6(n-3)
TIVRE  (Alb) 27, 2z, mikH kv mmm;
ARIERISEZ i L. B ORS R 21T - 7=, 2:56)  22:6(03)

TRMERAEF DIRE & A F VT AT MRS, AT v~ 87T 7 ¢ —IZ 80 P ORR
R A ST LTz, — . — BTSRRI O LR OWTiE, FADS1, FADS2, PPARy Oi&{n7
W% 5 -X 7 LT —E7 v A B THIT L. ZRENORKIERES X OURNIBMLAL & R
AT 24T > 72,

ZORER, B L s eBm F2ROEEN L, BARNTIL, AU THEH L7z FADS 258
BEN =Y A BT 7V HHRT AV AANDOSHRBEE L FHICRE BRoTND I ENnD,
KA & BARANDEIERIH b K& < B2 D 2 LN TRE I, AARANIZRIT 5 FADS iR 127
WZOWTORPNUETHD LB X BT,

AT, FADS OIEMEEZHEET 2720, K 3 IRTREOF T, 18:2 (n-6) U/ —/LERIZx%}
T5 y-U LR 18:3 (n6) DAEMEIG A AL L TFADS2 DIEMEZ, VRE v U /L
% 20:3 (n=6) (T3 257 7% R 20:4 (n=6) DAEREIS %A% Z & T, FADS1 OfEM: %4 FADS
Index & L THEE L7z,



IRILERIE D AR BE AR AL & 0 #EE &AL 5D FADS Index % i fm 151

rs174546 1I2BWT, BEH
MmEipot,

FADS, PPAR y 18f=Y & R

ZJ Y FADS2 Index,

LDL 2 L AT a— ) LIREZENH D A[HE
S>THIL 2 L AT 1o — L2
It —TEDOMEARRD bz, Tk

PPARy OB TZHRUZ L - T, R

[X] 4. FADS Index

FADS1 A>G (rs174553) _ FADS2 C>T (rs99780) PPARy A>G (rs2938392)
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FADS2 Index Ratlo C18:3(n-6)/ C18:2{n-6)
FADS2 Index Ratlo C18:3(n-6)/ C18:2(n-6)

5. B LRI & RS

SNP name

4 7pd 5 FADS2 DIEEL

FEAS D B fARAT Ok B ClX. FADS1, FADS2 & 1T

Genotypes PIANOVA)

FADST A=G(rs174553) AA(n=49) GA (n=68) GG (n=31)

LDL-C {mg/ dl} 13165 +/- 3649 12946 +- 35.70 116.32 +/- 27.22 0.1257
FADS2 C=T (rs99780) CC(n=49) CT (n = 68) TT (n=30)

LDL-C {mg/ dl} 13165+~ 3649 12946 +/- 3570 115.80 +/- 27.53b 01156
FADS2 C=T (rs174546) CC(n=49) CT (n=69) TT (n=30)

LDL-C {(mg/ dl) 13165 +/- 3649 129.20 +/-  35.50 11647 +-  27.68 01416
PPARy A>(rs2938392) AA(n=47) GA(n=73) GG (n=128)

TC (mg/ di) 22223 +- 38.62* 21297 +- 38.20% 205.96 +- 32,72 0.1695
HDL-C (mg/ dl) 5760+ 11412 51.23 #/- 12,78 54.61 +- 946 00165
* a, bshow significantly differents (p<i0.05) between the genotyvpe with post hoc comparison by Fisher's protected least
significant difference method.
* ¢ shows significantly different by one-way ANOVA.

ATz & 2 A, FADS2
EPHDLZENNDL

Bz Lo T,

PPN R I NTZ, £72, PPARy Tix, & 28I X
WCEREREND D Z DGR BILTIED,
AANCEBNTHANIFETHRY L7z FADS X
WZEDBDOOND ZEBHALMNE RS T,

WMol AT o —/LjRE

LI EE ToRER LY FADS D&
il
FEIZEZN DD Z ERRBO LTI
D, ZEET AT 4 v 7By
Hric <. i LDL 2 140mg,”
di A EZz@fEE L, i+ LDL
ENEE L R D ER Y A7 28R
TURNHEE LTz,

Z OfER, FADST IZB W TIX
BT LU AA ZELEL LT
GG WITHERY AV T4y X
A HEICIELS 72 . FADST #Eix
F Tt AA BT TR LDL
IRENEE & 7R D fER Y A7 05
<720 GG RITERRY A7 HHEL
2% ZENHBME TR 57, FADS
21270 ThH, FEENROLN
BhrolbD0, BEMIZED
LDL JREED il & 72 D fER U X 7
N D Z R DR &R

I ILDL= L AT a—) L

ST,
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X oT, BARANBMIZIBW T, FADS =ML, Mg+ LDL =2 L A7 v — ViR S E O falk U
JIZEE LTI ENRHBNE o7,

I ZETCHNE L BsT, MRIERAEAL. BRIRISIE O E L, RENICHET 2729
Bartlett DEKMEMEMRE ., ERI AT 21TV ZHUHKF A 3 2Dy ey ML, £
DR, BRRFEIED 9 6, LDL = L 27 v — /Ly 7N FADS1, FADS2, PPARy ODIE{=TY & ifrv B
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KLU = AIZKT Dy -V VOBOEREIG, T7205 FAS2IEM L, UFRE v U /L
VBRI DT T x RUBOAREIS, T b, FADSI {EMED LD, A E ikt o a v

AT a—)VIBE LW T I VSIS LG, T oa L AT —/VIBEIZX L,

FEIZ FADS TEMEABIFR L TV D ATRBME DS R S AU7c, AFZETIL, BARANBHIZB N TIZ LD T,
INOOREMEZ GNETHT ENTET,
B 6. ARMLERIEAGNIE & B ERRIEIC LDy 7 m Y b
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BOE T, BFEORCKERLEB RRICE D AZRY v 7 v Ro— A0 ARG N2
LTV, ZibDERIATHEY 2 MAFE D LF-Lm P OFER Y AR BEE OFRIL, KX 72ik
D12 THD, HiAIZ, B MIBWTRAKOFERVALMSETH Y . BEBLY ASICFEEA
&5 & MR O MFEEOREII R EL RIETT 2 b, HRICET HHEE AL T 5
ADZALERATHZ L1, AXRY v 7 vy Ra— A0 NAEBERIE O T BhCia i ~mT T
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WA, 2OV M LA BRI, ORI, IRRRIC B VT A R A YET D
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FUA VB, VI TF R, A AR F TP, A VA CEREASIREE 100 p M L7 X DI
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DH N7 FEBE L~V RIE LT,

ZORER, PERD IABBEITA AP R Z 2 ORI TR OITE L, 70 F FR T
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BRI £ D 5E03 7 < Fan,

AR, AL HDREC D D RE8 eI b A P L AZ I L, ERaE ot & LTHRA 7R
AFVEMN A RT 2 EDRRESIN TS, TN OO 22, &5 H R R
B R BEBIUERT 52 & TEOHREZREL CVWD EBEX T, T TRAMIICE
DR EOBIMEMEZ T T F I 7 AT KVIEET AR E LR LT,

AAEEE, B HRAy & AR A BSOS S Ry & AR RNEERY 9y DA A
EREALZH LN L& 9 & L, KFITHRE S L2 NanoLC-MS/MS & X 7 A
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Diallyl trisulfide protects liver injury induced by carbon tetrachloride

through the modulation of Phase I and Phase II enzymes

Tomomi Hosono—Fukao

Alk(en)yl sulfides are the characteristic order components derived from
crushed-garlic. We studied the in vitro and in vivo effects of various alk(en)yl
trisulfides on the hepatic phase 1 and phase II drug—metabolizing enzymes, and
elucidated their structure—function relationship. As an in vitro experiment, 7 kinds
of alk(en)yl trisulfides having different length of side chains were added to RL34
rat liver cells. Diallyl trisulfide derived from garlic significantly induced the
phase II enzyme activity in time— and dose—dependent manners. In vivo experiment,
Wistar strain rats were administered alk(en)yl sulfides for 5 consecutive days. Of
the 6 kinds of sulfides examined, diallyl trisulfide suppressed the phase I activity
and induced phase 2 activities. Other alk(en)yl trisulfides examined had no effect
on these enzymes. These data indicate that the allyl moiety is essential for the
modulation of drug metabolizing enzyme activities. We further examined the effect
of the trisulfides on a rat model of acute liver injury caused by carbon tetrachloride
(CC1,) to see what sulfide exhibits the protective effect on the radical-induced injury.
CCl,~induced acute liver injury model of rats, diallyl trisulfide significantly
reduced the injury, however, dipropyl trisulfide, which we found that it does not
influence the drug—metabolizing enzyme, did not show any suppressive effect on liver
injury. In conclusion, allyl moiety in alk(en)yl sulfides carries their
functionality in the modulation of drug metabolizing enzymes, which might be

responsible for the chemopreventive effect of garlic.

(International Conference on Food Factors 2011, Taipei, TAIWANFRIEF X v iik#E)



DIALLYL TRISULFIDE PROTECTS LIVER INJURY INDUCED BY CARBON
TETRACHLORIDE THROUGH THE MODULATION OF PHASE | AND PHASE Il ENZYMES

Tomomi Hosono-Fukao, Takashi Hosono, Yasujiro Morimitsu, Taiichiro Seki and Toyohiko Ariga

Institute of Environmental Science for Human Life, Ochanomizu University, Tokyo, Japan. E-mail: fukao.tomomi@ocha.ac.jp

1. Abstract

The allyl moiety is essential for
modification of drug
n'betabollzlngmzym

Nbdmmsbc
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Several lines of evid btained by both epidemiclogical and experi | studies led that garlic is a potent food for

the prevention of cancer. It has been reported that a fresh garlic extract, garlic powder, garlic oil, and several organosulfur
compounds derived from garlic exhibit anticancer effect through their anticarcinogenic, anllmutagenk, and anlilumoracll\rlties.

These activities involve inhibition of carcinogen activation by phase 1 ion of phase 2 d processes,
cell cycle arrest of malignant cells, stimulation of the mitochondrial apoptotic pathway, and increase of the nucrear histone
acetylation.

In this paper, we introduce some of our data for anticancer properties of garlic focusing on its sulfides. Allyl sulfides are the
characteristic odor components derived from crushed-garlic. We previously reported that diallyl trisulfide (DATS) induced cell
r_ytle amst as well as apoptosis in human colon tumer cells, but neither diallyl monosulfide nor diallyl disulfide did so. DATS also

i microtubule network ion in human colon cancer cells via oxidative modification of the B-tubulin at Cys12 and
Cys354 We also identified the most potent structure of sulfides for exhik the h tive effect against carbon
telrachlonde induced acute Ilver In]ury in rats. DATS suppressed cytochrome P450 2E1 activity and its protein level; whereas it

i those of These effects are thought to be favorable to reduce xenobiotic toxicities. Taken
together, DATS, an odor component derived from garlic, may contribute cancer pi through the ition of carcinegen
activation and induction of for the lastic cells d by carcinogen.

Epidemiclogical studies have revealed that
there 5 a negative relationship between the
relative risk of cancer and gardic consumption.
Garlic {Alfium sativum L) and its organosulfur
such as alkien)yl sulfides
RS (x)-R) have also been demonstrated to
exhibit antinecplastic activity in both cell culture
systern in wvitre and animal carcinogenesis
models in viva.

Drug-metabolizing enzymes are known to be g
affected by food factors. Induction of phase Il
enzymes results in protection against toxicity
and (Ilemlcal carcinogenesis.  Allyl sulfldes

‘enzymes in rat liver. Diallyl tnwlﬁde is the most
potent inducer.

activities of phase |l d Fig. Drug Metaboli "

4. Methods

In vitro experiment

Rat liver cell line RL34 (JCRE 0247) were grown and d in DMEM ! d with 5%
FBS at 37*C in 95% air and 5% CO,. The RL34 cells were treated mth alk{enyl trisulfides (20 uM) for
24 hr and the cytosols were prep to measure total 5 (GST) activity.

In vivo experiment

Experirment 1

Alkfenjyl trisulfides (500 pmolikg baw. /day) were administerd p.o. to the rats (5-week-old male Wistar
strain) for § consecutive days. On Ihe 6th day, all latsw«e sacrificed, and liver samples were removed,
The cytosols and micr i to total GST, quinone reductase (QR)
activities and cytochrome NSDECYPJ 2E1 content.

E 2
The rats were treated with diallyl trisulfide or dipropyl trisulfide for 5 consecutive days. On the 6th

day, CCl, was administered to rats, and they were sacrificed at 24 hr after the CCl, administration.
E!Dnd was withdrawn to assay plasma AST and ALT activities and liver samples were taken toexamine

3. Aims

1) This study was aimed to clarify the effects of alkien)y trisulfides on the induction of

N oo [PEEEERS] ]

hepatic drug-metabolizing enzymes, and to elucidate their structure-function relationship
in vivo and in vitro.

2) We further examined the effect of sulfides on a rat model of acute liver injury caused
by carbon tetrachloride ECCLJ to see whn:h sulﬁde is the most potent inducer of
phase |l enzymes in the duced injury.

5. Results and Discussion

In vitro experiment In vivo experiment

OFF ey g e Oty ottt vehicle Uiar Sieas
==
S B “ Fig. 2. Structure-function el | S ———
P '"“:\“ (- - M- relationships in the induction of
PAAAAA A — : Fral;sz enzymes by alk(en)yl :Lg&sd'grf:culctfrdsialli é;";:'?g:
e A — risuffides. i isu
M\r ; + o P - o s expression vapm protein.
. e ] -
= Fig. 4. Effect of diallyl trisulfide

and dipropyl trisulfide on
CYP2E1 activity.

Fig. 1. Induction of G5T in RL34 5
cells by alk{en)yl trisulfides. vehicly et Ay

A,
,___m_l Fig. 3. Effects of diallyl trisulfide and
GET-P | — — === — — | dipropyl trisulfide on the expression of

pacin [ ————0—0—1] G5T-Pp

Fig. 6. Effects of diallyl trisulfide on the
expression of CYP2ZE1 mRNA.

-P protein and
It tth

CCly-induced |l\!'¢rll'ljl.|l’)|’ model
(MAST (BIALT

e o,
; ™
am
;
— ): o / o e ok
. . - Fig. 8. Effect of the pretreatment of rats " e @ -
Fig. 7. Histologiclal analysis of the liver with diallyl trisulfide and dipropyl Fig. 9. Survival of CCl,-treated

scf::ti_or_\s prepared from the rats with  tisulfide on acute liver injury induced by lalswnh.fmlhm.ltdlallyl trisulfide
|-injury. cdl,. adiministration.

=20t

Fig. 10. Schematic representation of the results

chtalned by this study.
for the phasa 1
enaymas among the various alkisely! u.sum.m In addition, il trisulfide
slwll\unlh‘ 50 exhibited
the <Ol f T diaityl
risulfse is among the garlic
derived alifentyl sulfdes.

(International Conference on Food Factors 2011, Taipei, TAIWAN F3E 7R A ¥ — 1 V) finiy)
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1. HRBIHTEREORRK

AR, FIRORENR L, T EbORAFOINABERINTVD, Fio, REMOREIEIX
FEROBEE ORI E L RZTT-OMD THETH DL, £0H, TELHENRICHET AT
EHENZEHR L, LELVWEBBEZHIIOTL2ZENROLNATND, ZOXIREREZT, T
i 17 - DB EAREDHIE Sz,

BRELXEMTHTA T AT—VOF T, WO EHENE D SHE, RERTLEE OEEM
X, TERE - TWD, Pk 21 45 4 ALY T LOSHEREE EHEIBEHG SN, ZOF0FE - FAb
WEBLXONAED M OFERIZEWT, “BHERALEEEZECHEDITRELBULEE LA
BEORNP K TH D Z L 2B E 2, IROBEIFEOIEICHE L, 235K O CHANR
MOGDR L BRLZBEOREL S Wb o72h | xR B ~ORIRCELE b -72 ) 7272 8L,
HEATERLI ETHRFFONRELLIICTLHZE” &, BREOWMVMANE R Iz, FRIKRIZ, ¥
L RBEFRERRE CER 21 44 A) vl{TS. BEONENEO biLlc, EAETBEN R LT
RB TR B O ESR b HERE LK NLE2OFIC [B.RBEOHE) Oft#Er H 5, ZOHT, R*E
T CITRICBET 2 BGH A FEAICHED 5 Z L RO LD & L, BF OHEMEIZE U CREM AR A3 72
INTWD, £o, BEIX “BEREAEOEARL LTo TRE =T OFMKIZAT, EOEH#EL
Bz 97 LaRENTWD, IREFNICBIT2BEOMESTIX, REOAFDO IR L I, MR OEMT:
Db e REL, REE, REL F#ALCORMENH L, SREFTOABRLROL EICRE
EHEL T Z EARODLNLTVND,

INHERBCE EAEH, RBITRBIRETO IR T, FELHUR & BN EE TH D LRI TN D,
PR L ORER Z N RICEE M TONL G E LTROVEETHLEBZXHDF, HZETHDL L0
IWEND D, L, IFEFEOAIEY X AOFLNSRES B &5 ORBFIBEOMBER VDI TWD =
END, FFRE~OBRIAR EADETABTORENLETH D, iz, T bOAIEEEIL, Hx
DFBEZTOREE LTEH X220 TIE2RL< B BIRORMEE LTI —H & 70> TRV filAa %
ITo TN ZERROBND, DL RAAAABOT T, Hill & BRIEE D72 SEENS B D <
RBEROHE S FENTRENE VR D,

F7o. B2 WA BHHEERAGE CFAk 28454 A) OFEGHEE L CHEICBIT 28520 U7
Eb~OREBFOHENBT LN TV D, TFEOFKEFEFEOEELZBET D L, —FIHTTE R
WA, HEAEIEOREB CHLIFIEICB T L2EEOHEITHEE CTH L, £D7D, EAFEICHIRS



NTWDN, V=27 - T4 7 - NFT A BrFAZmEOHELZEE 2 RETE. S HI23HK
el bEE LT, FECK T 2 BREHELRE, BT 52 LB ROLNLD,
2. HRUOBELHBHOEDLY

RO RATE OB DG T, JEAET A DM LTV Dk 17 LS AR A
Ho, ZOWMEITLDE, BEPZADLTFEbORFEOMALO AL 3HBIZIE, TECEW], R,

[Teb RV BHR-TEY, ZOXH%R TRNRNTFEb ] ITHMAZ 12 5 R OE G I IME R
ZHoHE VbR TWND, ZOZLhb, FELORITEIERFLLEZD5H (FRICREE) DbV INE
HThdLEZLND,

FATIRIZE N T, FELDOEDBDOBD Y N, ZDO®%R BT DA RENRE SN TS, 72,
% < OBWIFTRIC L - C, BBOREDL 25 &1 L OBRITEHCHREICIEBIERH 5 Z L 03RS
T& 7=, ¥r2, Birch & (2001) 723ERE L7- the Child Feeding Questionnaire (CFQ) @ FALNJE
T % pressure to eat” (JE/7; B : +E BN L 5 SARD, FAUIFICRE DT DLERD D
& D) Lrrestriction” (IR ; il : FE LB HWVEFZREUBERNE DI, RAPREDT D4 H
W ERD) EOBEPFHNONTE L, Thb 250527513, BEAFEbICHET D178 &
WOFRERZ 2O T ORI TRy, 72, T —FREDIFHIVER/RL THFEBITERS
L2 LR, FELDOT Y — b~ EED, T — FZ2FH L TEXNSEONTEE YOI %
KT EELHRERSH D720, GFE LN EWVDILTNZRLY,

VL EOIZEIE, T E OB T ARiRE LTEY . BARORHOZ NdAEnz b [
FEB] ITRTHMENTICEREL YT, RSN 52 T2 EOMmita LT, 72, CFQ
ZIILOE LIEBIC L 28D 5 2 T7IZET 2MEICB VTR, TR0 ML REITE O &
ITENRIEL, S OICRFHMIIMZ CHEARICB I 2RFEOLXTNREENTND, ZD72D),
T EHLORFIMAZ L DRBUCK LTT RS 22T OB, TICEETE 28 F5H COR
DX TE) ZHEIRTZENTERY, ZRETOT RS 2DELT, T8 L RRICOL
ANZAT O XS HETH DO LRN L Aoz, LinL, EBRICTREZLZELTH, LN
B E b5 THLEANDLTZODIEOEF MO 2T UEL, FELBRHENTERFELZOICTH I LI
R, FIT, TRV EL ] TR E T DB LT AR BB R RET D720,
LR, 8 O A FEh L7z,

%2 1. Child Mealtime Feeding Behavior Questionnaire (CMFB) DBf%

BHY : FELORFHET (B2 HAEITHOW B EEBOXISTIEICET 5 REE T 5,

W 2. BEBH OBRE

AE  ATERF OB Z IV, FEB TR0 SEICREN & 2 HEICO W TR LB 20
RO BEEI AT 2,

W2 3. BEEM & AW ARFZE

HEY : 190 2 TER LT BREEM 2 SR L ZORBUCER L, SR EBEET D,
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%2 1. Child Mealtime Feeding Behavior Questionnaire (CMFB) M Ei%

2008 4£ 10 A, #ANASLHHER (1EE) (2@ EEZ b ORER 6 AIX LTI/ NV—T A o F B a—
ATV, S 51T 2009 45 A, BAROKLFRFEMIERBREROMRES 5 A3 L, [F EH N0
EEITHWD TR AZHOWTEBNCA ¥ B a—2%Ef LTz, 22 THRLIZTR L ITHE TR
SNTWDLHERENE, BHL, BBPHWD HREZRT 34 HE ZERR LT,

TERL L7 B 2 5 O 7= BRI A T 2009 4 9 A, #N & fa - RNShHER,. RERICHE 2 [F T
DiREE 1388 4 2 i GITE MG A 4 FEhi L 7=, [RIZE1L 9354 (LR 67.4%) TH Y . fifhrxt
RLRHEHBIT 905 4 (96.8%) Tho7o, TD%, 34 HHOW, EESMITRY Db -7- 5 HH %
BRI Uiz, BRI T T ORER, T1TEIEE) (8THA  [BRIABARTLH L RELE-T, A
DPERTWLERZRAED), DROEHIFRE BHA XTI NLL, BRESAFELY] E &
ST EEER D), TEEIE - @) BHHE : BXh, BTV —2biFoL59). [TEHIE
H @HE B E Tl TEL) OA4RFIFLN, 62, MABIEZ S L BGEEST 2729
FERERIR T A TWE T Vil & BERAE 2 i LT R, 7 — X O E~DOH TIXE V RV
EFLTH D Z L DURENTZ (Good of Fit Index (GFT) :0.93, Adjusted GFI (AGFI) :0.91, Root Mean
Square Error of Approximation (RMSEA) :0.06), & 52, WNIHEGHOEIE TH L7 Ny 7
afffE R Lz 2 A, e T8 0.82, [BOMIME 0.77, [EE1E - i) 0.65, &
B 0.70 Th W EHEMEDHERR S 7,

S b, FEEREI YA RFTT 572D, Birch 5 (2001) AMER L7z CFQ O P RETH D [E
J1 (4EEBE)., THIR) (B8IEHE) 72 EDEFDOREZ MW THEZRA~T-, £ORE, THIR & 148
1k - ) (CIEOHBERA BN DR E (15=0.28, p<0.01) ZHVEHER S LT,
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T—id, A VRERA TR DA 2 (L THLREZIY B, (8N 7R2boicF v
Lo L&) V] L LT, BMOXRGREIL, RERLEZDOTELLEL, FEBRTFY LU PVLEI L
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AY), [ RE—nN 2T v 7] (T a6kl 2), 7V 7] (AERBVWLE S IZEND)
Thd, UEDEBEDZ A Mrik NEhaA & REWVWA=T] &L, BTNy 74 —%
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