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Examination of effective fluid temperature for
improving post-exercise gastric motility and

appetite
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Table 1. The effects of fluid temperature on gastric motility

Meal strategy Results (slow, a few < fast, many)
Author yrs Subjects Measurements
Test meal Temperature Gastric emptying Gastric motility
200 mL orange juice 12°C Gastric emptying
Bateman, et al. 1982 8 normal males Ultrasound imaging NM
500 mL orange juice 37°C 37°C<12°C
4°C
Gastric emptying
Sun, et al. 1988 6 healthy males 400 mL orange juice 37°C Scintigraphy NM
4°C<37°C
50°C
400 mL orange juice 4°C
10 normal males Gastric EGG frequency
Sun, et al. 1995 (50 mL orange juice 37°C NM
2 normal females electrogastrography 37°C<4°C=50°C
+ 350 mL normal saline) 50°C
300 mL liquid meal 4°C
EGG frequency
Verhagen, et al. 1998 10 healthy males (200 mL nutrient drink 37°C Gastric EGG NM
4°C<37°C=55°C
+ 100 mL water) 55°C
200mL caloric liquid 4°C
22 healthy males Gastric emptying
Mishima, et al. 2009 meal 37°C Isotope spectrometry NM
3 healthy females 37°C<60°C
200g caloric solid meal 60°C
15°C Gastric
R o, 2011 27 healthy females 250 mL water NM 15°C<65°C
65°C electrogastrography

NM: Not measure, EGG: Electrogastrogram
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ZEREREDMEICEIE LT D Z & 285 LT\ 5 %, Kashima 513 11 AOEH B % %f
GUZTEENRITHE - & 0 R BRI AR 5 2 1 X 2 7 OEORENAEPEH & EEr 72
ZEWEAT BT TR AT LT D %, TEB) S 53 0%ITHE - & o X7 BERCRH A B L 723K

ATITIES) 30 B ICEREH 2 BB L 723817 Ll LT, BHNAEPEHEIE L, SOBHER.
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BN KD B L O 7Y a—47 v OREO B, BERe X 737 BB O
DHELES TV DS, EBNEL OFE - # 237 BECEOBEUTES) 30 /5% OB L bt
B LTI b KOS IBIE T2 2 & Mt STV g 9, S LI ETORICE
W BB OFCEHE RS = 3L X — B ERIC LT B AR LIRS TH Y
2 RERDNBORT D IEE U 2 B AR 21T O T2 DI ITIEE R OFCEHE LAY H (EE)
& TR X — BRI LT TR T 2 NEN D D, @B b U < LB % Ok
BN IS L ORI T T B Z i L7z e TiF%0% Table 2 IZF & T,
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Table 2. The effects of fluid intake during or after exercise on gastric motility and appetite

Results (slow, few < fast, much)

Author yrs Subjects Exercise Test meal (mL, keal, timing) Measurements
Gastric emptying Appetite
5 min after
Semi-liquid drink BC-sodium 5 min after exercise <
Kashima, et Four males exercise <
2018 Resistance exercise (400 mL, 200 kcal, 5 or 30 min  acetate breath Control = 30 min after
al. Seven females Control = 30 min
after exercise) test exercise
after exercise
30 min cycle at 33% of VO2max Glucose solution
Five males
Evans,etal. 2010 30 min cycle of 1-min peak power (595 mL, 199 kcal, 30 min after Gastric tube NS NS
Three females
sprints and 2-min rest exercise)
Water
105 min cycle at 70% of VO2max
Ten trained Liquid Nasogastric
Mitchell, et al. 1989 + 15-min all-out self-paced NS NS
male cyclists (~150 mL every 15 min, 288 tube
performance ride
kcal, during exercise)
Water
Houmard, et Ten male 60 min ran or cycle 75% of 7% carbohydrate solution Nasogastric All other trials < Rest +
1991 NS
al. biathletes their specific mode VO2max (10 mL/kg/h, during exercise tube water

every 15 min)

NS: Not significant, VOxmx: maximum oxygen uptake.
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BHORENHES R L ORI LETRELMFT T2 2 L2 AL Lo (RIS 3),

i#
NBORIFIZ SV TH 5 ETRABHREIT T,

(Y

&I,
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Gaps in the literature

1

. The effects of fluid temperature on

gastric motility and appetite at resting
have not been studied

It is unclear whether exercise-induced
anorexia is caused by fluid intake
after exercise via changes in
gastrointestinal function

The effects of the temperature of
protein-containing fluid taken after
exercise on gastric motility and
appetite are unknown

The purpose of each study
Study 1 (Chapter 2)

To investigate the effects of fluid
temperature on gastric motility and energy
intake in healthy young men

Study 2 (Chapter 3)

To investigate the effects of fluid intake
after exercise on gastric motility and
energy intake in healthy young men

Study 3 (Chapter 4)

To investigate the effects of fluid temperature
taken after exercise on gastric motility and
energy intake in healthy young men

Fig. 1. The overview of the gaps in the literature and the purpose of each study

The figure on the left shows the gaps in the literature. The figure on the right shows the purpose

of each study corresponding to each gap in the literature.
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o
REHRFICBIT 2R 2BEOKOEBRD BEEB X ORKICE X HREE

LN

El=u=N
1. B

(]

T A Y — MIEB) T 4 —~ 2 ADHERRR L OWIK TB O 729012 EB FEHEhs 7215 ¢
e EBATOEBNIRIC BT 2R K EERSRO bD L L L, RERREOKSY
BEUL, Z0B%OEBHAERSC =R X —BIEICEEL KITT I EARESNTND
6, BIEE TIZ 3 DOFEREIZ THEIM I TWAIFERIZHE N T, KOBENEDHZDO T
VX — BRI RAT TR A i x 2RI REF BV TRET L T % 60.67.68

Davy O ITBAREHEHE IZIV T, &5 30 47A10 500 mL DK OEEUIK DR A L
Bro TG L L T F—EBIEL BRI L LaMELTND
Corney & X R AIZBW T, BEERTO 568mL O/KDERUL, KOERE L7gh-o
TeHa s i L T g b F—HIELY 2% SEL 2 La@lE LTS % Lal,
Van HIEEIE IZHBV T, BF 30 aiOKOER (B 500 mL, 2 375 mL) 13K
DFERLZ Lo 12354 &l L T f L X — B IRE 2 S8 508, FHER B
TITEEL RIFS RN E2WELTWD 9, ST EMICR T 2 272 2R OER &
LT Corney Hl&, EATZEMO T v ha /L OEBICID, BEELITOBEOBHBNOKD
PR BN e D AlREME 2 2T T D %8, Corney &, Davy o, Van b OB THW G
72K D (375-568 mL) <°, Z D%k DR E TORFMFENE (BRFOER-AEFHD 30 4771)
TR S ATV 078 X512 Z DFATHIZE THEH S 7oK OIRE (5~7°C) %
WE L TWDHIIZEIL L DOBRTHY 6, 3 DOMFEDO T T STV D KD R
ROFERER LICERDO—2THD EEZ bND, HEBNIERE T 2 EE R ER

D—o>Th Y, BNEPHEE E7213H ONGEEE L, HET 28EOIREIC L > TH
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BEZTHZENWESNTND 3, KRHTEPWECE OB UL E OE#) 2 {HFE (1 L,
BB AMEE S D Z &0 WMo WECE ORI & i L T, =1/ F —{EIE)
BT 5 RetEndsLBEZLOND, LarL, BUEE TOMFRIZIBV T, AHFEEEF A
(ZFB T D EFRTOKERD HER) & £ DROTFRLF—FEREOW G I KT HEL
NIRRT ETH D 078, S 512, HIT 2KOWEE N B E# B L O =R F —
FEELT BN E O X5 ITHET D02 T LRI FE L, BT 2
KON L > T F— IR Z T 5 2 &3 TSR, i< HE ARG

AR, F & DT LRI K ORI OB 5 AT D B,

2. HEY
AW GREWITE 1) O BHE, @EE R A BT 5 57 2R O KOEEU Hi#E

L BRICKITTRBEERT O L e L,

HoE HiE

1. BB

FHERER B 12 4255 L Uiz (Eln 23.4+1.4 5%, HE 1.71£0.04m, (K 64.0
+9.8 kg, RKGFEEL 21.8 £ 2.6 kg/m?, JEFH 73.1 £ 5.4 cm [‘F¥IME + EHERE]D) ., 3T
DOERE 1T IREE IS T OWEEE A 2 < L5 3 AT Y REREEZENENE L L
Toe RMRFETH LD, WIED B, J7iER L OFERITH 5 . faRIEIC->W»T
TR ATV, FERIC TSNS T 2REZE, £, MAOBHEEIZLDS
MZEREL, BPCHENGEEN T 2R 2635 2 & 2inz o, AT, ~viv
FESZHEL, HRE DAL L ORI OMRGEIZALRE L7 AFFEEHE 21TV A6 R

FMEMEE RSO KRRE5:2017—104) 245 C5EHE L7,
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2. EBRT YA

FTARTOPERE 1T 500mL DAKZZNZEI, 1) 2°C, 2) 37°C, 3) 60°C DifiE THEHL
T 5 3FUTICSIN U7z, ST AIK 6 A 2210 Tl L7z, R A OB LT x
VR —EIEICET D 2 L 2T 2720 TR TOEBRE X EFHIFIC W TEF O
BFEREA RS, FEBRATA % L VESR Ol 2 25 Sz, 1 EIH OEBRORF]
BB 1R L - R EA B CRE L, fisk&iTo72, 2 [EH. 3 BHOFERFIA X
1B B OFEERFTFICERLIZEFENFICESE BT 28FANEBIOEL R — LT,
PEBRE D FEBRAT B ISR L e BT EHE Y 7 P AW T, =¥ —EBIRES LW
KEREMIT L. (=7 B VRER Ver5.0, BRELL, BA), HRE 1T 10 R Offf
%, FEERUH 08:50 (ZHEBREIRMT LIz, BERAITIERLG 2 FFHIATE T2 v 77740
(500mL) DOKEFEIRT 5 Z & NARETH o7z, HKMF, BEBRE TR 1122 D AR
AL CLRERZ RS T, £ D14, 09:00 £ W BEEDK 500mL % 5 43T T, ZZ 4 2°C,
37°C. 60°C THE L7z, T 2 KDOHEEITEFREFHI THIELZIT o7 (testo 106,
Testo KK, BA), BT HKOEIZONT, LITHIEEL 0 BFERTD 500 mL DT,
ZOBHOBEENO DT RAF—EINELFHD SED © LHESNTND Z L HARN
FEIZHUNT 500 mL DK Z AWz, £ D%, #EREIZHHMELIZ T 10:05 £ THEALZ
ZRoTo, EOM, 2 WO B2 WL 2 N CHBRE o B P95 2 5ok L 72, 10:05
DR L H RO R FEREZ1T o 7, EBROWEN % Figure 2 127~ L7z (Fig. 2),
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Temperature
1
i

=> 2°C
i> 37°C
1> 60°C

o~ T tIttret

joooooo

Fig. 2. A schematic presentation of the study protocol

For the all trials, participants consumed 500 mL of water at 2°C or 37°C or 60°C for 5 min at
09:00. Then, participants sat in a chair in the laboratory until 10:05 to measure the gastric motility,
and consumed ad libitum buffet meal until 11:05. Subjective feelings of appetite were measured

at 09:00, 09:05, 09:35, 10:05, 10:35 and 11:05.
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3. FEINAAE L O R L F—EREOHE

ERCHEHLZHBE (f o AZ 2 MEXZIE, AT, BA) IZFOFEICT, #%
BRE DT LAF—EmNEEN TN L Z2MR LT, 10:05 X0 #BRE IS A v A ¥
VREEER IR (XN 9.7% . IRE 20.5% | IRIAKIEY 69.8% ) % ARADSLHLE
WIE LR U2 £ CTHRER L, BRE N ERLZAFREAZ R TEARAVEIICT S
7o, BRI D BOBEE TIX 2D I 15 THRERE (iRt U BBRE N iE & & C 5 £ T,
B LHOER L, HMBRAEITEFERERAEORITING U, #ERE TF B U
HOM. Mkt L THEAWERBRE 2 EEI L7, RFEREREOR, =¥ —EE~

DSBEL BT DI, WREFIIKERT Z & 24L&z, BEEREREIRE | F
& L, P EUR ] & AR VER AL 2 240 2°C AT 18.2 + 6.5 43, 37°C 81T 21.8 +
9.4 4y, 60°C #AT 24.1 £11.9 3 Th oz, HEBRAOKRBEERIZF AN LR Ba
OEENS, R ORBREOHERZZLIIE L, TXLF—BIREZRN L, =81
BHROFTE L L THRREMT 12 7 A7 —/L (100-mm visual analogue scales : VAS) @ |Z
T, KEEHG, ARKBEES, KBR300, KER 60 /5. AKIEE 90 5314, AKIEH
120 5382\ HEBRE O RAREE (ZERE, . HW b D B IX0 b D, flio Znh o,
LEoiE0bO~0RK) ZFH# Lz, & 512 VAS I THBRE O EokRE (TH oY
EEUETN? ), [5REEZLEVERVETN? ), [50ERBNTHETN?),
VAS 1281} DA Tl 100mm OOk % T2 K U2V, Az TFEFIE T 5

& L. BRIV C DG 2oy BICHIZ ST 7,

4. BEEOHE

ARBFZE CIIBE 2 EE (LOGIQ-e. GE Healthcare, 7 A U 1) Z T, ZeEREE
O 'H PR E OB & A Fek L7z, fidk LB B H OILIRO A2 Sk3 2 F 1H S
OWERE 0. B OB E 29 B M PEIRE IR A HE L, BEEEZE O TIZR b
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Wk HBREITRIEOH, TXTOERBESN LT, IEDE, BB 1R 112
BN OARRE CHE Y | KR & RS 120°C DA IS D K5I Lz, >~y 7 2%l
7' a—7 % SMHz O JEHE TRV #2503 0 B AR5 o Wi i fE 8 X OVE A PR e [E1 5L
ZEM Uz, SATORRIC O [FEig BTN, IEREEARTS & O LG R Eh k) #Rf4 <
& HALEDE OWriE Kz P & U TRG L7z 0 HMMEEERE (cm?)  13KER
AT, AEEUE S, AKIEE10 23, AKIEHEL 20 /3%, AKIEHE 30 /3%, AKIEHER 40 /3%, /K
BELS0 0%, KB 60 3 %ICEB VT, KHRA 2 hd 3 oo ek L= 7, &
D%, HEfgALELY 7k (Image) 1.47, National Institute of Mental Health, 7 * U 1) % H
W B P A R L Wi R A B U7, A PR OO AR R 3K B IR, AR R
%, KEEL10 53% ., AKEEL 20 /3%, KEEL30 /3%, KIBEL40 738, KIEEL50 55,

IKIEEL60 34 12BN T A RA v b D 35O H MM OB & 2Bl & L CRisk L.

35372 0 OB PR OUHERIE A JIE Uiz 72, HIESORIE L, HEEREE OFIE

%S BT BT 5 1

“

5. %%

Tl

AT

T T OFFHLELIZ 1L SPSS Statistics version 23.0 (IBM SPSS Statistics version 23.0, H
A IBM, HA) &Mz, fatRISFEEE + FEFEE TR L, TR TOREHERAIZ
BT, FEHLELRTIZ Shapiro-Wilk 7 A N & W\, EHMEOREEIT>7-, T XTOIH
FIZBWTIERMENER SN2, TROBMEZIT o7, BATHICE T 27HEEH D%
fbIE—JTCRE D BHTIC Ko T, AEMZBRE Lz, —JthliE O3 TRATRIC
A ERZENRD LB X, Bonferroni O FEIZ CHELER T 72, WEEME GR
17) R Z B & LEHEE H OZ Iz oW T, It EO SO L > T, &
DHEBEMAERTE Uiz, ZItiEOSBHT TRITRICH B 22580 b i = H I,

Bonferroni D FEIC T BB 21T - T, “ITRLE O 23 B HTIZ B W TRAT-RFR O 2 .
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TERPRRBD oA, BMEDIROMREEIT- o, RITHOBEME DR EICIE
Pearson DAHRE T2 W2, MREDA B KEIL 5% & L. P EDN 5% AR ORHIAE &

L7z F72. PN 5% AT 20729 2 & 72 <. 10%K0 T - 7= 5E 13 Hm & Lz,

BI3E MR
1 ERTH O 3L X — U
3FITORTH O T X —EEE T 1730+ 349 keal/ H TH - 7=, T R/ F—HE
Bl HREZEOEGIINEE 30+£6% (59.9+20.7g/H) . ALY 54+7% (218.3+30.8

gH), #PRUE16+3% (704+£206gH) ThH-oT-,

2. &7 H Ol

3FITY HOREIIARITHICAERZITR N> 72 (2°C: 63.8+9.9kg, 37°C :
64.3+£9.7kg, 60°C : 63.9+9.9kg ; P=0.075), &aTOKEERFIO B ERE (225
& IR, HWb D, B XN b D, fEoZ Wb D, LE 21XV D~DOHCK) ITh
B2 R e o T, F3TO KBGO B 4P 5B A B 2R 2 R S e
o7z (2°C : 3.1+ 1.3cm?, 37°C : 3.6+1.3cm? | 60°C : 3.1+ 1.0cm? ; P=0.277), 51T
O KIERETO H I PTRIE RSB R =T A b hvie oo (2°C 1 4.5 £ 2.5 [I/3 47,

37°C : 4.5+2.7 [A1/3 43, 60°C : 3.1 +1.0 [Al/3 43 ; P=0.996),

3. TR LR E

R A OH HERICET 2 =3 L X — BRI, i E O BaHTIicis N T, 3T
M CHERZENRD L (2°C : 1599 £ 419 keal, 37°C : 1899 + 551 keal, 60°C : 2022
+755kcal ; P=0.009) (Fig.3), 2°C O/KZFEIL 7257 & ik LT 37°C OKRZHEE L

72389713 19% (P=0.039), 60°C D/KAZEELL 72381713 26% (P=0.025) —R/LF—F
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BRENEEZ R LT, BFEERERIT ol E OB OITIcBW T, TR T B R =
DERD ST~ (2°C: 18.2+6.5 45, 37°C:21.8+9.4 43, 60°C :24.1+£11.9 %y ; P=0.046) .
2°C DOAKZEBEL L7737 & Bl LT 60°C DK ZEBE L2378\ T, BB e

MDSIBRENZ EPRENT,
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3000 *

2500 T

2000
1500
1000
500

|
——

Energy intake (kcal)

2°C 37°C 60°C

Fig. 3. Energy intake at ad libitum test meal: 60 min after consuming water (500 mL) at 2°C,
37°C and 60°C

Data are means £ SD. Means were compared using one-factor ANOVA for the main effect of the
trial followed by a multiple comparison test using the Bonferroni method.

* Significantly different from the 2°C trial (P < 0.05).
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4. T RKE

WeBRE O BB O 2T, el E OS5 BAITIC B W THE B R O 20 5% (P
<0.001) BLOLHAEH GUT-FEHE) 2Hbi7c (P=0.027) (Fig.4), 2°C DK ZEE
L7237 & Bl LT 60°C DK &2 B L7231 TIcd T K30 /0% (P=0.074) &5
V60 3% (P =0.086) (CHBRE DK @EZ R LTz, £iTIZW T, KER
60 /312 FBN e 2R I K L 7o 72 (P< 0.001), #EBRFE O EBINZR ISR, H
WHD, o IXNH D, o ZWnbh D, Lk olEWN b O~ORCKIT, ZItELE O sy
FZBWCERITOERR, HMOFRB LOREIEH GUT-IEM) SR O
oo EBIZRBOREZZRL, HORVZECETH? ), [EBFL LV E RN
FT02 ), [5OERBNTHETI? ] L HEMIZENTE, It E O 5T

IZRWTERATO TR, KO T RB LOZAER GRIT-Ref) BRI -oTz,
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4-2°C 0-37°C #-60°C

Ad libitum
20 [ test meal

0

Subjective appetite
perceptions of hunger (mm)

pre post 30 60 90 120

(min)

Fig. 4. Subjective appetite perceptions of hunger before and after consuming water (500 mL) at
2°C, 37°C and 60°C

Data are means = SD. The black rectangle indicates consuming water in 5 min. Data were
analysed using two-factor ANOVA followed by a multiple comparison test using the Bonferroni
method. There was a significant main effect of time (P < 0.001) and trial-time interaction (P =
0.027).

(*) Different between the 2°C and 60°C trials (P < 0.10).
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5. B AP R FS K OV PRI 1

B 1 PR AR L 3 W TR 2R A2 AR GRAT-RERD) 28 L B 7z (2°C:10.0 £ 5.0 cm?,
37°C:9.3+1.2em?, 60°C : 6.8+2.1cm?; P<0.001) (Fig.5), /AKEHE% BT, 37°C
FBEV60°C DK ZFEI L7238 T & ik L C 2°C DK Z B L 723807 CH E I B M ES

WrEfE S KR EVWMEZ R L7z (2°C vs 60°C ; P=0.030, 37°C vs 60°C ; P=0.019),
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20 -

=2°C 0-37°C -@-60°C

pre post 10 20 30 40 50 60

(min)

18
16
14
12
10
8
6
4
2
0

Cross-sectional pyloric antral area (cm?)

Fig. 5. Cross-sectional gastric pyloric antral area before and after consuming water (500 mL) at
2°C, 37°C and 60°C

Data are means = SD. The black rectangle indicates consuming water in 5 min. Data were
analysed using two-factor ANOVA followed by a multiple comparison test using the Bonferroni
method. There was a significant main effect of time (P < 0.001) and trial-time interaction (P =
0.020).

* Significantly different between the 2°C and 60°C trials (P < 0.05).

¥ Significantly different between the 37°C and 60°C trials (P < 0.05).
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T 4P SRR R 3R T 0 FE2hE (P<0.001) 38 L O AR RRAT-REE) (P<0.001)
WHRBE (Fig 6), AIERER, KB 10 /3%, AKIEER 20 /374, KIEE 30 554,
KIEEL 40 73t KIEEL 50 3%, AKIBEL 60 012123V T, 2°C DKEER L 7=381T &
LR L C 60°C DK &2 L7238 T CH B H W PTBIR RS m i 2 or Lz k$EER
Ef% ; P<0.001, AKEE 10 5374 ; P=0.001, KEHE20 53% ; P=0.004, 7KEH 30 57>
#% ; P=0.002, /K$EHEL40 53%% ; P=0.016, /KIEHL 50 7574 ; P=0.026, /KIEHL 60 737 ;
P=0.002), KEHE L, K30 73, KEHE 50 5%, KIEHL 60 737123\ T, 37°C
DR Z I L 725817 & Hei LT 60°C DK 2 R U 72387 CA B B P EIDGHA 15 A
EfEZ R L7e OKEEER ; P=0.011, KEE30 72 ; P=0.034, KEH 50 771% ; P=
0.024, /KIEHL 60 771% ; P=0.005), KIFHERIS KO 10 5&ICBWNT, 2°C DKEHE
B L7238 T & BRile L C 37°C Ok 2 18I L 72 38T O B B P RIS [R50 08 i & 7R

L7z OKEHEUES ; P=0.003. /KIEH 10 437% ; P<0.001),
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4-2°C -0-37°C @-60°C

e

The frequency of gastric
contractions (times/3 min)
S DD B O 0 O N

prepost 10 20 30 40 50 60
(min)

Fig. 6. The frequency of gastric contractions before and after consuming water (500 mL) at 2°C,
37°C and 60°C

Data are means + SD. The black rectangle indicates consuming water in 5 min. Data were
analysed using two-factor ANOVA followed by a multiple comparison test using the Bonferroni
method. There was a significant main effect of trial (P < 0.001), time (P < 0.001) and trial-time
interaction (P = 0.020).

* Significantly different between the 2°C and 60°C trials (P < 0.05).

# Significantly different between the 2°C and 37°C trials (P < 0.05).

¥ Significantly different between the 37°C and 60°C trials (P < 0.05).
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6. TR/ —HEEE & H W PTEGHEE R & o BdE
HHERORZEN SEE L 72 = 3L — 8 & KB EE % 0 F 13 P EIGHE B0
IIEBESREOHBEBERN A ST (r=0365P=0.037) (Fig. 7)., /KEEE%OH M

GRS i 2 s I3 8 B HEROBFEREN D O R/ F—FIREN LN L3

BHOMMNE72 o7,
~ 3500 - A2°C 037°C @60°C
S ® 9
2 3000 -
© 2500 - 856 e
£ 2000 - 8% ©
o p— A
> 1500 A
5 1000 5a®o
= i A O P
500 - B
y=98.762x + 1052.9
0

01 2 3 45 6 7 8 91011 12 13

Pyloric antral area contraction frequency (times/3 min)

Fig. 7. Correlations between energy intake and pyloric antral area contraction frequency
Data were analysed using Pearson’s correlation coefficient (r) test. There was a significant
correlation between energy intake and pyloric antral area contraction frequency (r = 0.365, P =

0.037).

30



Fah BE

ABFFED HANTEET 2K OIREN Hi#EB B L ORI TRE st o2 L
Tholz, AL TH LN FEARMEIE, 2°C @ 500 mL OKZER L 7-384T & g L
T 37°C B LT 60°C D 500 mL DK ZFE L7 TIZB W T, HIPTEIGHERIEL & 3 |
HEROBFNLOTRLF—ERENEGEZ R LI E THDH, £/, 2°C @ 500 mL
DK ZABE L 725897 & el L C 60°C @ 500 mL DK ZFEE L7231 TI ) T, KB
B O FBMN RSN REEZ R Lz, &S50, BREROAEN HER Lz 1LY
— R & KB IUE 1 0 ' PR IAE R A B 2R IE OB BIBIR Y B & i 7=, ARG
(X, BECT DK OIRE N HIER) & =) L X —EBRE ORI CHEE AR A R T o %
O LTe, 2R b RIE, X0 KRB TERARERTRET 2 LERH D03, K
WFEDRERIE, EE AT N T, BHEATOIRNVVKOFEUT HER 2T L, £
DD T F X — I E A IS5 et 2 /R Lz,

FEERENTITOITZ 3 DORFFEIL. AW & R B ST O K OBEA =1L F —F
BEIC RIFTRBEZ MG LTS 6768 Davy 5%, @IRER X OO &k Al
BT, BF 30 DETOKERIZAESEND O FLX —EREOHDICHNTHD Z &
EWELTWD S, Van HOWFIETIE, AR ERE ICHBWTEF 30 2RiO/KERIL
BENDOTFNX —EBREZ D 7208, @EREFRA CIERBEORERENE L
otz O, ITAEATDIIZ Comey © DORFFETIE, R EFERAIZB W TRFERTOAK
BRI EFENL DT FNAF—EREOBDICHEN TH L Z L EZHLNMILTND %,
Davy &, 38X Corney & DAFZE & LL#Z L C Van & OBFFE TId, BRIV TAE
g I R F—EREN D Lo BHE LT KERD O AFEREZ{TI>ET
ORFHMEN R 2 Z ENFT B D B £, REREHHEE AV CTRET L 72 581T

WHETIE, B HEROREEFHER ORI, B & =31 % — SRR L
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TS ZERRESNTND 7 toHH & LT, HEE & s O” T B NEHE
MEOEN, =X —BIREICEELY KITTAREERE X225 %5, HDHVIE
37°C Dili/K & i LT 5°C OmK TIEENEPFHEEPBIE T 2 2 L HE STk
D BRI LTCAKDIRENRRR D Z & BFATIHRORERD =B L 2V HO—D2 L LTHE
2 Hhd, EERIC, Al LB FATOKEBRBAO = RV —EBEEIC KT T HEE R
FHL72 3 DOMGEOF T, FEERCHEHINKDIEE (5-7°C) ZPIFL L T 5 EBRIX
1 DT TH D S,

BHFANIERT 2KOEEN H HEROBFIZE T 2 =2V X —EHREITEEE &
FFHAOTTH, HEBMEOZLIIRERERTHD LBEZ HNDH, AIFRETIE, K
AR L 72 B CHIE L7z E P A (Post) 13 2°C 38 KUY 37°C #ATIZH\ T, 60°C
RAT L LU CHRICEMA R LTe, —F, KEBE U7 1 R ICHIE U7 5P
IR DAEEE X, 60°C 34T & i LC 2°C AT CHRBICIKMEZ /R LT, BRI ILE
EEIMEICEET 2 FERERO D TH D T &ENHE I TN D 253545, BlfFE TlC
72 2R O KB E A ' P R 1 BT R BRI DU TR L 7SR SR I AF(E L 722 W
DO, Mishima H DWFFETIL 37°C DK Z I L 7258417 & Eui L T 60°C Dif/K 2
L7EFATICB W THENEPEHEENEH E > 72 Z E0ME SN TWD S, HEOMEICE
WT, BRI ETET LMD o TH D Z L RHE S TWD 07178 4T
IR BT H ORI BN 2R & EOMHBER S 5 Z L3 ST 5b 76, &
Oftt, FFRTO BILIROFRE N =3 /L F—BEE S B OMHERH 5 Z & RHE ST
5 P, S BT, AWV T, KEER O F i PEIGHE R & B RO ZF)
O NF—EIRMEICEOHERH 7, 2D K 5 IZHIHEDHERE DT 3L X —
BB L TV D 2 E2aT 2870 2L LT, BN &2 4ili% L &F~DRCK
ZILESELET ) R EDIHELERLVE L DBERBZT 6N O, Ll AIFZEIC

BOTHHEE R LT 24R0 & LICIEEE ORIE 21T > T2y SO
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BWTIEL B IEE 2 4 2 HLE R VT ORI AR LVE 230 THRETT 2 03

VARY PR

FSHE

ABFFEIN G | R BBV T, REANCERT 2KOREIL, £ 0% HiES)
ETFNF—EBREICHET D 2 EAHALMNE o, BRI, BFO—RHATC
FVT 60°C DR S00mL ZEHT 5 & 2°C DRIEOHKZEE L2 & ik LT H
HEBIRORFFTAEN S O 31X —FEER L OVH PTG B E B &2 R
L7ze ZHb TR, EKERIC X 2 BEB ORI, fAROHEIMIBE#E L Tng =

L EIRIE LT,
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F3E
EENZ IR 2K EBEERS B EES R X OREKICE 2 DR

|

F1H S

il

1. 5

52 BEOMEE | TIELFFICBWCRIUT 2 KOREN HEE)R L R x L ¥
— BRI TREEZRF L, IBK (60°0) OBEIIAK (2°C) B X OKIE (37°C)
RIS DK & b UL M PTEIRE R & ok L B —fEERI I W T A R A R
NEOLNT, TAY—MIarT oy a OO HIC 1 BEZBEL TOT R LF—E
NEZBEEICROUBEN D 5, FRHC, EEIE TE 22T R OREBMMAEZITI Z L T,
7Y a—=rr OERBMEET D Z Lo n 8 HEBIE ORURRREMBSLE L ST
Wh, Ll TRV = MIBIT L=V F—HEE L TR LF—FBIREDONINT
AHERRE LTI TIE, 7 A Y — MIEEIC L > THE L= XL X¥—8%, HxOR
FENPOHZ TN ERME SN TWD 2, SPEEENCRBW X, —RtkoFEE R
FOEHREY A 7 U o ZEERIL, £ OBOZ VX —EBIENHADT L 2 & nHES
NTWD 4 EEFRMERMAEORIA L LT, BRMHICIIEAESRL SN D &I125] &
2 SN DHEE ORI, F 72 Z U X DELE D B3 S5 BEBE R VE > Doy
W, BNEYOPHOETRET 65 2, PTHLENEHFHORTIL, EEHFEER
BAROERE L TEZXLILTND 2, ZOIME LT, wiREOET% I E AP
PIEIE LINERBICHR T 2 2 LI k0 | B ORI R 2 2 L0 b BEME
THoZ e ansg, S OICHEARPEHZ BT 28 R VT TR E RET
L E LOFEREO Z LD | TEENC L 2 B NEPEH B L OVRABTE A VE v O I
HAZVERT % FIREMED & 5 42,

L2 L, BUHIT RG2S B T d 2 B R ORIV T SEHER SR I
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FOEBIC T B LG LR R LT D 2, BIEE T, 3 R0 ERNE
BRI 2 ACEHE IS B iEE) & EBI RIS U <IXZEMRIC B 2 D38 % et
LTNDHA 888 o3 L F— BRI KIETEEE TR LIS ETH 5 2,
T A Y — S ANEBENE OB L REE AT O 72\, EERE R RACRIR), By
(CHCBH AT 2 Z LI Ko THRNAPFHEMET L CTRHAME T2 2 L Tl
ZINDHD, b UL IEEIREEENC X A MOERKE N RARIZEEL RITT O L

DTATN = AL TR OENTT HMEND D,

2. Y
AHFIE T R N BRI BT B 1B % O RBHIKE R O B3 25 BRI O KBRS E

EHES L ORI KT AR LT,

F2Hi Hik

1. HERE

PR B 14 £ 25t e Lie (il 23.7+2.1 w%. BE 1.72+£0.04m, {KHE 66.6
+ 7.4 kg, ISFEEL 21.8 £2.6 kg/m?, R KFEHRFBIE 58.0 + 7.2 mL/kg/5r [EHME + 12
HEMRFED . T X COMBRE ITMIES L OMREEE 2 e < | @B 3 M HICHEY K& 2kE
BRI & Uiz, SBT3 50 U BF9ED B, ks L OSBRI HE 5 5.
fEBRYEIZ DWW T Rai 21T, FEIC TSI 2REEZ G, £/, HADH
HESICLD2SMEAEEL, P THEN LB T 2MRAZ /T2 2 L2z, AN
FeT AT UXFEEEAEE L, JMRE O AR LOHRIRE OREICEUE L 7 5EET i 2

1TV, BREH KR MEEE B S O &G KGRE5:2017—260) A 15 T30 L7,

2. HEETHIE
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AREERIFIC I 1 2 EENIRE 2 % E T 5 72w | PR IR R Eh A TR & 2 L
B EEH L7 (JOGNOW 700, Technogym. Italy), £9°. #BRE I1TEITEHE & g
FHBEEOBREP HNCT 272018, 4 53x4 BBEDOFE 16 431 D B KT Wik & sk
EAT o T, WBRE OIS Ko TEATBRAIF O T 7-8 kmvh IZ3E IS4, 457
T 20T L5 knvh T 2 BN S s, SRBR T ORE RN s X OV R R R A T
breath-by-breath O X 43 H1IZ &> CTHIE L7z (Quark CPET, COSMED, ltaly), #
Bt O TEIIEEBTRE A 6 705 20 ETORLT A7 — /L THE L %, AftER
D EERE OODHAEIT Y A ¥ L AR VTR HIE L 72 (Polar RCX3, Polar
Electro, Kempele, Finland),

FoR T E B A B AE TIRED D 15 A2 RERIRER & L. 2otk oRomis
BT 2 7o DI KIEEh AR B & 1T o 72 %, EfTBRAARFD R Ly K ILVOMERNE 3.5%
L. WBREDEGRBICED £ T 3 5T LI 2.5%DBR B LT %, EFTRIMAR

JE VIR SR 0D Fie KT M B B A RN O I L7 R ) L~ S CRE L
Teo UTOHEBD 2 DL EICY TITE D56, BREDRITRBICE L & L TRKE
BAMREBR AT Uiz, 1) ODHEDMER TR0 (220—4F) (=L, 2)
REAZ MY 115 LA CTdh D, 3) MREBREN T T h—ICEE LT, IRk FilliEs &
kBRI L O KIEB AR ORER L0 | REBRPOEITEREZRE LT,

3. FEBRT VA

TRTOFEBRE L, 1) ZFFAT, 2) LiF+H/KEBIEAT, 3) EEEAT, 4) EH5)+K
BHGATO 4 FATICSIN U Tz, SBATRIERAR 6 A28 THM L7z, FEBRY A OB X
NV X —BMEITEET 5 2 & Al T 5700, T X TOHBRE TR BN T
EEORFERELMHRD, FEBRATH XM LVGESS L OEGE A2 28 L Sz, 1 [RIE O3
BRoOTA X, 18:00 LIRICEINL - BFELFE L, a1 o7, 2B, 3EE, 41
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HoOEERATH 18:00 LAREIX 1 [B1H OEBRATH 18 RFLARRICHEER L2 BFARICE S,

BT 2 BHFNEL LOEEH— L7z, BB DN FEBRAT F IR L - BTG Y
7 hFERANWT, =X —EREB XORBRELMNT LTz (=27 BRER Ver 5.0,

R, BA), HRFEIT 10 R oM, FEERY H 08:50 (CFEBREIRF L7, #5k
FITEBRBLA 2 FERIRTE T2 o 7 28R (500 mL) DOKEZEET 2 Z ENARETH -T2,
SRt WERE IR I Y BN TR &R o7z, Dk, 09:00 K0 ZFFATT
B L OL A+ KEIGAT TIE 60 M O L& k> 7o, HBERITI L ONER)+ /K
BEAATIZR W T, SFRTAED & RO 7o e KD D 70% D FREE T 60 73D B Ly R
INVETEITo T, RS O LB 72 EZTRE T Borg A7 — /L EHWT, 5 B XIZ
Fldk L7, 10:00 KV 2k KERGEITR L ONER) + KEBEGATIZH W T, 2°C DIl
FED 500 mL DK% 5 43 THEEL 72, T 2 KO EITEFREFH TRIEZTT -
7z (testo 106, TestoK.K, HA), EET 2/KOEIZOWT, FEITHISE L O BFRITD 500
mL OKIZ, ZOHOEFENL DT RXALF—FEMEL WD SEDL CLREINTND
END . ABFEIZE VT 500mL DK E Ve, 10:05 £V, T _XTOFRITITR W THER
FALFHNEMLIZ T 30 oI DIEN L F AR o T2, £ D, 2 IROTHE B MR 2 v
THERE OFMPE 2508k L, ZOk, 10:35 KV, #E XA BEROSFERA
AT o T, MR 1 BATICO ESRIFRE, 60 DS L < ITEBD 5 55, 60 53
DEHE S L ATEEID 35 5%, 60 207w b L < ITEEID 95 51 ORFREIEIZ IV
T, EZERIME &2 AW THREOFIRE V&R, MigHEE & LT, HERERE, 7
a—R 0 [MmERE, RMERE, MEERE, ~~ b7 Uy ~fvaE, SEE R ER
#F8 (Mean Corpuscular Volume : MCV) | “FEJFRILER~E 7 & ' & (Mean Corpuscular
Hemoglobin : MCH) . “E-HJ~F 7 2 ' L B (Mean Corpuscular Hemoglobin concentration :
MCHC), £ » AU v PYY, 73 /M7 LUV ZJE LTz, £ AU > PYY, 73V

67V U SRS IETRIC T, WEREIRIDAER, 7Ly 2 — A AMERE ARMEREL, I
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BHEAE, ~~ ~7 Vv /M, MCV., MCH, MCHC 13fE#EIC T, 7L— |k
J — & — (Sunrise Remote. Tecan Austria GmbH, — % ~ U 7) B L OH BV AT & (JCA-
BMS8000, HAB AL, BA) 2HAVWCHIEEIT-72, EBRO % Figure 8 |2

~ L7 (Fig. 8),

pre post 30 90 (win)
09I00 . 10+ 00 10 05 10: 35 . ll:::ﬁ
Rest N Z @ @1
Rest+W 4] @ it '@ >

EX “.x_ 70% HRmax >IA (1] 1@ >

EX+W “?_70%HRmax >@ m TO‘ >
O 1 Totw

7 # O O O ®

v

Fig. 8. A schematic presentation of the study protocol

W: 500 mL of water intake, EX: running for 60 min at 70% of maximum heart rate (HRmax).
HRmax: maximum heart rate. For the trials including rest, participants sat in a chair in the
laboratory until 10:00. For the trials including exercise, participants ran for 60 min at 70% of
HRmax. For the trials including water intake, participants consumed 500 mL of water at 2°C for
5 min. For all trials, participants sat in a chair in the laboratory until 10:35 to measure the gastric
motility, and consumed ad libitum buffet meal until 11:35. Subjective feelings of appetite, gastric

motility and blood parameters were measured at 09:00, 10:05, 10:35 and 11:35.
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4. EBBEER L O 3L F— B HEOHIE
EBRCHEHLERBRE (B, ~—H V>, YIUTNA, = F V== F—KX N
LR, ALYV a—R) ITFERIOMEICT, FHEBREICH L TT LA — iR
BENTHRNI L AR LTz, RBEIXERENO Y — R TREE S, HRE 134
SR EE, RAPNDH I VEE K T2 E THRICER L, RFERERED
[, =RV F—EBREA~OREBEL BT 5720, HRE IIKERZ a2 Eshz, &
FHERGRAITRR | RFH & L, PEERRITLHRIT 359+ 17.6 47, Zik+KIE
kAT 35.8 +£17.6 47, EHENEATT 322+ 18.8 47, HE)+ /KEBEGETT 278+ 139 5 TH
ST, BB ORBREIIFANCRME LARBRBOERND, EY ORBEOREEL %
LolE L, = F—EERELHED Lz, ERNAAREOHNAE L LT VAS®IZ T, NKif
F, 60 3%, 90 3%, 120 /3 fRICHERE O R (2R, wilEE. HWb o, iRo i
WHD, EoZ Wb D, Lol bD~0RCR) A L7z, S HIT VAS ITTHER
HZFOFOWRE ((FORWEIIECET712), THOEYZEKCETn2 ), [4RFE
LEWERBWET?2 ), 50 ERBNTWVETA? ), VAS IZBIT 54 TIE 100
mm OO L% TRE LRV Az BEFIE TS & L, B & U 2 &0

sy LICHIZ ST 7,

5. HIESHOHE

52 EOBBENIE 1 LRI, BEEZKEEE (LOGIQ-e. GE Healthcare, 7 A U 77)
ZZHWT, LR O B M OB & 250k Lz, BHEAMPEKmAE (em?) 13ORAIEE, 60
SIS L ITEEER, 60 /MO S L < 13EH) 10 431%. 60 2 OZHS L
ULIEH) 20 3. 60 pEDOLEH L < IJEH) 30 0% ICBNT, FRA 2 F2b 347
] OB A Figk L7z 7, £ D%k, EfRALEE Y 7 N (Imagel 1.47, National Institute of Mental

Health, 7 A U %) ZMWTHMME 2 L, BrmfiaefH Lz, B P o uEE

39



HOIRAEE, 60 IO ZE:S L < ILEBHE% ., 60 M OZEr S L < IXEH) 10 551%. 60
S OZE S U< IXER) 20 /5%, 60 0z S L < I3EH) 30 oI B W T, £
A2 b5 34 MO FMME OB X 2@ & L CERER L., 3 MY 72 0 o HEIFIER DI

MR 2 I E L7z 72,

6. VAL M &

CA B LU'SMA ot &Eix, #BEH K> 77 —miiit (LOGIQ3. GE Healthcare, 7
AU ) HAWT, Da, M E S X O E R A RE L, B Lz, ORI
PERE ORFBICEM A ALY | 3 RFHEEZ AWV COLERIER 258k Lz (MEG2000, H
ANE., AA), CABIUV SMA OFHMLFHE (mean blood velocity: MBV) 33 L TMIL
BRIZ, SMHz 2Ry 7 287 0 —7 % WCTHEZ1T o 7=, JIE OB O
JEFRIC 7 — 7 2 T RBROMAE ETHEL Ny 7T —E—LDMAEN CA 1L 45°,
SMA (% 60°1272 % & 9% E LT, FEMRD MBV 13454 & MZEBWT 1 4 MEE 21T
ST, BEIROIMERIIE G2 R (LOGIQ-e, GE Healthcare, 7 A U 1) % A
T, M OREWTEG 2 KR A > MTRBWT 30 G L, Bifgu Y 7 kb (Imagel 1.47.
National Institute of Mental Health, 7 A U #) MW CIEREZRE L=, LERIEE,
DA%k, MBV P13 A/D ek (PowerLab 4/26, ADInstruments, 4—A ~Z7 U 7) %
MWT, 20kHZ (2 TT7 Fu 77 P2 NVEHREIT, 3 Ea— 2 —IZIRY AT, flik
SN LEMEE & SEIRO MBV EZ, @l 7 — ) 228z LT, 1EZeo
MBV Z K7z, CA } LU SMA [FFFRIC X 0 IEHNL 2 —EIRHO T &3 EEL <. I
TETBALAMMAE OHL BN MBY BMES EHShvp 1, £ 2T, AT D
WEFEABEEE L 1 oo MBYV lET — 2 & @EEDEWIRICIE ~F 2 2170, &
HIHWEIE 10 355 O D% MBV & L7, CA B L 'SMA O MBV & ER LY |
M &z RKedTz, HiEsh JOMmi EORIET. HIE DN Z 5 T To 8 & 2T - 7,
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7. AERHIEHT

T RTOFFHLELIZ (E SPSS Statistics version 23.0  (IBM SPSS Statistics version 23.0, H
A IBM, HA) &Mz, SatEITEAE + FEFEETR L, TRTOREHRAIC
BT, MEHLEERTIZ Shapiro-Wilk 7 2 & FVW, ERMOMRE LT, T3 TDIH
HIZBWCTIERMENER S A, FRROMREETT o7, Z2MERHI IS 23 ITHI 02k
(T TR B OB L - T, FEMERE L, —Jtlil@E o o#air caiThlics
BRSO BV HIL, Bonferroni DA CTELEME AT > 70, HEE)IEIE DA MK
ERDERMDOAIEZ ZK & U2 EE B OZRIZ oW TE, ZIohlE OB
T, TOREMZRE LTz, ZInllED ot CRATHICA BERZEZDNRO b HAE
I%. Bonferroni ® H{EIZ CTE B AT > 72, ZICALE OB HTIZ BV TRAT-RE# O
ZHAERANRO HEAEE, BMESROREEIT -7, EEEmOFE, KOEE
DA, KA ZER & LIREE B OZIZ oW TE, =IelE Do iric L - T
ZOHRBMEZRE LIz, =IChLE D BT TRATHICA B R ZE RO S N H A 1
Bonferroni D 7 15I1C T BB AT - 72, = JCHLE Q4TI THEE) F2HE 0 4 45
-IRefE L EEESEO A EIKOBIO A E, KOEROFE-RH DL EAEANRD b

Ak, B EROBRE LT o7z, #ATHOBEM: DOREE 21X Pearson OAHRE /3T %

MW, MEDOHEEAKMEIL 5%E L, PED SUARMORHIZARE & Lz, 72, PHEN 5%

R zii=d 2 £ 72 <, 10%RETH o285 H 13 Em & LT,

EIE KR
1. JWERTH O BOT R X —EEE
4FRITORITH O 18 RELIRED = 3 /L — B EIT 879+ 179 kecal THo7-, HKEHZDE

AV 28+5% (27.8+9.3g) . RAIL 57+7% (121.3+283¢g), X /X7 'E 28+5%
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(33.7£125g) ThHolz,

2. BFATY A OFEH

4FITY HDOEEICONT, FRITHICHEREIRL LN o7 (LHf : 67.2+8.1
kg, ZHf+ KIEHL : 66.5+8.0kg, #EBE) : 67.2+7.8kg, EH+/K:66.4+7.5kg; P=0.592),
FRAT OZENERE O EBIR AL (IR, WEE, H b o, BoiXZvnb o, flEo 2w
HD, L2 EW s D~DORGK) ICHERETR OGN o7 (P>0.05), HilfTO%E
HERED P MWrE I A B2 2T R ool (L 3.8 £ 1.2 em?, i+ /K8
B:4.0+1.2cm?, 1#E#) : 34+£09cm?, EHE)+7K :3.9+£7.5em? ; P=0.361), T HIFTERIYL
MR BERET RSN -7z (88 0 0.9+0.3 [A], 288+ /KR : 1.3+ 1.0 [,
EE) 1.8+ 0.7 [B], E#)+K :0.9+0.5 [B]; P=0.051), KFFRITOEERFCIITL, A
MERET (Z5F : 5528.6 + 1223.1 puL., ZEEF+/KIEHL : 5628.6 = 1299.4 pL, &EH) : 5450.0 =
1058.1 pL, JEHE+7K : 5592.9+1014.9 uL) . ARMERIE (Z2F : 521.3+18.3 x10%pL, Lk
+ /K FEHL: 518.0+20.5 x 104/l FEH) : 516.8+25.7 x10*/uL., iEHh+ 7K : 518.0+26.1 x10%/uL)
MmEFRE (LZEF:15.7+0.8 g/dL, ZEF+ /KB : 15.7+0.7 /dL, iEH) : 15.6+0.9 g/dL,
EEI+HK 0 157209 g/dL), ~~v N7 U b (LFF 47422 %, ZEF+/KEBE: 46.9
+1.8%, JEH) : 47.1+£2.6 %, EE+K :46.9+£23%), MCV (% :909+3.0fL, %
FrH KL 0 90.6+2.7fL, JEH) : 91.2+29fL, EEh+/K : 90.5+2.8fL), MCH (ZFF :
30.2 £ 0.9 pg. ZZHEF+H/KIEEL 0 30.2 + 1.0 pg. iEH) : 30.2 £ 0.8 pg, HEE+K : 302 £ 1.1
pg) . MCHC (Z#f :33.2+0.6 g/dL, Z#f+ K$EHL : 33.4+0.9 g/dL, 3EE) : 33.2+0.6 g/dL,
EEHE) K 0 33.4+0.8 g/dL) ., Ii/RE (i 24.8 4.5 x10%ul, LR+ IKIEI 0 24.8 +
4.9 x10%uL, iEH) : 24.4+4.0 x10%pL, EB+K : 24.3+£4.7x10%uL) ICHERZEITRS
hieholz (P>0.05), FaATOLEMERCIT 5, EENRE, 7va—2 AR

V. PYY BEICABERZTIR LN o72 (P>0.05), KdfTOZEMERICBIT 57 Vb
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b7 V) ATEENGRAT & el U CEB - KEBEGITIZESE A R~ Lz (P<0.05), &7
DOZEERF BT 5. EREENEE, a2 —A A AV 2, PYY, T3 L) i

% Table 3 2R LT2,
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Table 3. Fasting concentrations of free fatty acids, glucose, insulin, PY'Y and acylated ghrelin among the four trials

Rest Rest+W EX EX+W P
Free fatty acids (mmol/L) 04+0.2 04+0.2 0.4+0.1 03+0.2 NS
Glucose (mg/dL) 87.8+4.7 88.4+49 90.2+4.8 88.3+34 NS
Insulin (pU/mL) 3.6+£1.6 4.0+2.1 46+34 49+3.8 NS
Peptide YY (fmol/mL) 0.7+04 0.7+0.5 0.7+04 0.7+04 NS
Acylated ghrelin (pg/dL) 14.8+4.6 22.0+10.3 13.7+£4.5 19.9 £ 8.0% 0.016

Data are means + SD. Data were analysed using one-factor ANOVA followed by a multiple comparison test using the Bonferroni method. NS: not
significant difference. W: 500 mL of water intake, EX: running for 60 min at 70% of maximum heart rate.

# Different from the exercise trial (P < 0.05).
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3. EENB T D AEFANE
BB TR L ONES) KB EGITICE T 5 60 207 v =2 7O
L ORPEVIFATHI CHERZITR SN o 7= CEBOEL < EE) 1 165+ 10 bpm/ 4y,

HEHE)+ /K 0 162+ 7bpm/5y ; P=0.062, RPE : i#E#) : 14+ 1, EH#j+/K : 13+1;P=0.068),

4, T )LX—EERE
REEOHBRERICEIT 2 =3 X —EREIE, ol BOBaoiricBne, AR
IREBNOF I LD T (P=0.014) BLORAIEH GEBOHBEKEIOAE) 23
b (2 2002+ 856 keal, “ZEf%+ KFEEL : 1761 + 689 keal, JEHf : 1716+ 826 keal,
HEE) 47K : 1696 + 832 keal : P=0.028) (Fig. 9), WA TZWEOBEL Y. KOEERALT
DIV AT & ik LT BRI T T oL X —EEE A L7 (P=0.006) .
Fio. EEBEZITORWEGS., CEEAT &k U TR KERGATIE 12% (P = 0.036)

TR R IR L7z,

45



3200 -
2800 -
2400 -
2000 -
1600 -
1200 A
800 -
400 -

Energy intake (kcal)

&\w%

Rest Rest+W EX X+W
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Fig. 9. Energy intake at ad libitum test meal: 30 min after rest or exercise

Data are means + SD. Means were compared using two-factor ANOVA for the main effect of the
trial followed by a multiple comparison test using the Bonferroni method. W: 500 mL of water
intake, EX: running for 60 min at 70% of maximum heart rate. * Significantly different from the

rest trial (P <0.05).
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5. EEINREREE

WBRE O FBI 2228, Wb D, BolZnb o, fEoZ Wb D, LroiEnbo
~SOBCRIEL, =B E O BT BV THERRERIO TR (P <0.05) BAHLILE
2, EBOFEKOBIROFEIC L D EHRB LOREFERIZA )27z (P>
0.05), TBUNZ2MmMERIIAZ RO TE (P<0.05) IBIV, KOEEOAHE L I
HWORZHEERN RO (P=0.011), HAEZROME LV | ZF+ KEBEGITIS LU
EEHE) + KRBT T, KEBIREIT > CERZICBW T, KEREZITORWVERIT & g L
TR S A2~ L7z (P=0.023),

HORPEITE C 302 ), [SREZLEZVTT?) W ERICBV T,
ZICEE O STBAHTIZ B W TR O ERROLH BT (P <0.05), [HOEYD 2T
ET02] LWOEBICEN T, BOKOFELFHOTHNREAZ LN (P<0.05), £
D%EDZEIEIZ BT, LRfakiTde L OEERRIT & i L T Zf + /KEBEETITE &
ONEE) + K EREATICB W THEEZ R Lz, [50 88BN THETN?2] L) B
IZHBNTIE, BT E RO TR R LORRIT L R OZ BEAFRAR A Bz (P <0.05),
ZDOBOEMENROBEIZIBNT, 60 73HIZIHWT, L+ /KEBIGUT & ik LT
LEAITRE L OEBRIT TEEE R Lz (P<0.05), £72. 70 3HRICB WO TTZER+ /K

FERGRITR L ONES) + KEEGRAT & ik U GEERY T TRfEZ R L= (P<0.05),
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6. ' B PRI AR 36 X OV PR E] B
HE P IC BV TH ERBUKOAEIZ L 5% (P <0.001), RO F2h5%
(P<0.001) BLOKZHEIER (BUk-BR) AR 517 (P<0.001) (Fig. 10), 60 53[0
D L ITEFBERZ, 60 M OZEH S L < ITEH) 10 51, 60 oM OZEH S L < 13
B 20 /314, 60 M OZE S L < I5EB) 30 D% ICHB VTR ZER L 723 (L + kiE
BT, B+ KB EEIT) TR Z R L 220 72 T2 E T, B3R T) & i LT

AREICHWHMEWEEA mEZ R L7z (P<0.05),
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30.0 - 60 min ofrest

O .

NE or exercise -O-Rest

325 0 - =f—Rest + W
S20.0 - -@-EX

JEX+W

Cross-sectional pyloric
are

pre post  post 10 post 20 post 30
(min)

Fig. 10. Cross-sectional gastric pyloric antral area before and after rest or exercise

Data are means = SD. The black rectangle indicates consuming water in 5 min at the control +
water trial and the exercise + water trial. W: 500 mL of water intake, EX: running for 60 min at
70% of maximum heart rate. Data were analysed using three-factor ANOVA followed by a
multiple comparison test using the Bonferroni method. There was a significant main effect of
water intake (P<0.001) ,time (P<0.001) and water intake-time interaction (P <0.001). Trials
including water intake (Rest+ water intake, Exercise +water intake) showed higher pyloric antral
area compared with no water intake trials.

* Significantly different from the no water intake trial (i.e., the rest and exercise trials) (P < 0.05).
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I P IRE R AT A B B -BIOK O ZZ HAEM (P < 0.001) 36 K ONWRFHI-BRK D22 A
EM (P=0.007) R.67z (Fig 11), i+ /KEBEEITICRBW T, EE) -+ K EGETT
&Pl U CH PRI RIS S B E 2 R L (P =0.004), 60 7y 0%k L < IXES)
20 73t 60 s3I DZHE S L < 13EB) 30 3123V T AREBIREAT > 2307 (iR + K
BHEAT, EE) - AKEBEGEIT) [3KEREITh o 7cidT (LT, EERT) &

Fege U C B PRI R A M e 2 s L7z (P<0.05),
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pre post  post 10 post20 post 30
(min)

Fig. 11. The frequency of gastric contractions before and after rest or exercise

Data are means = SD. The black rectangle indicates consuming water in 5 min at the control +
water trial and the exercise + water trial. W: 500 mL of water intake, EX: running for 60 min at
70% of maximum heart rate. Data were analysed using three-factor ANOVA followed by a
multiple comparison test using the Bonferroni method. There was a significant exercise-water
intake interaction (P < 0.001) and water intake-time interaction (P = 0.007).

* Significantly different from the no water intake trials (i.e., the rest and exercise trials) (P < 0.05).
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7. THARAE i i

SMA D it BT A B RO EZE (P=0.001) OAR LN (Fig 12), £z,

B2 Fht L 7oelAT GEBRAT, E8) -+ KEHGAT) 13, E8)2 F2hE L 7220 7@l T

(

PR

bt

FRRAT, e KIBIRGATT) & el LT M RME T A EIC H o7 (P=0.064),
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Fig. 12. Blood flow responses in superior mesenteric artery (SMA)

Data are means = SD. The black rectangle indicates consuming water in 5 min at the control +
water trial and the exercise + water trial. W: 500 mL of water intake, EX: running for 60 min at
70% of maximum heart rate. Data were analysed using three-factor ANOVA followed by a
multiple comparison test using the Bonferroni method. There was a significant main effect of time
(P <0.001). Trials including exercise (i.e., the exercise and exercise + water intake trials) tend to

lower blood flow compared with no exercise trials.
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CA DI EIIA E B L OFOKO TR, R O TR L O EERR RS

ot (P>0.05) (Fig. 13),

=O=Rest —f=Rest + W
1400 -
1200 -—-EX -=EX+W

[E—

-

S

O
|

N

S

-
|

Celiac artery blood flow
(mL/min)
N o0
S -
- -

0 |
pre  post0 post 10 post 20 post 30
(min)

Fig. 13. Blood flow responses in celiac artery (CA).

Data are means + SD. The black rectangle indicates consuming water in 5 min at the control +
water trial and the exercise + water trial. W: 500 mL of water intake, EX: running for 60 min at
70% of maximum heart rate. Data were analysed using three-factor ANOVA followed by a
multiple comparison test using the Bonferroni method. There was no significant main effect of

exercise, water intake and time and interaction (P > 0.05).

54



8. Ik H

WEBERB AR | 3 BB O I X 5 RN A oz (P <0.001), ZDHD
ZE MBI IV T, EE A E i LT GEBNRTTI X OVEE) + /KB EGRT) (1S &
Fhti L7 x0T 3T (RFFaAT . 2+ KB EGRAT) &l L CaEfEZ R L7z (P<0.001),
FEREN I A B A E B OGS L 2 T RN A7z (P <0.001), ZDH%DLELE
(2B T, EE) A FE i L 71T (GEEET I K ONES) + K BGRAT) (30EE) 4 i L 7
Mo loi AT (LERAT, D+ KERGET) L L TaEfE4a s L7z (P<0.001), #RI0
EREIIA B EB ORI LD FNRDB AT (P<0.05), FDEDLEILIZIZIB
T, HEBNA FEM L 7oRT CGEEN TR K ONES + KIEEETT) (1EB) 2 Fhi L 722 h o 7z
AT (ZEFRAT. DR ARKERGTT) LML TEiEZ R L7 (P<0.05), MCV &I3A
BEEBOARIZ L 2 ERN AL (P<0.05), FDOHROLERIZIH VT, #EH)
2 S0 L7237 GEENRRT I & ONES) + /K IBEGRAT) (1E8) 2 5 L7270 72317 (%2
HallT, L+ KEBEGHT) L L TIREZ R Lz (P<0.05), M/MREIIH EE
BOFBIZE D2 EHRENRH LN (P <0.001), TDOHRDLEMLEIZBWC, EEZE
i U7=3k47T GEERTTR K ONER)+ KIBEHGEAT) (LEB) 2 Fhi L 72eh o 7237 (et
17, ZEHKEBIGTT) L L TREEZ R Lz (P<0.001), 7 /bva—AJREE, MR
HI7E, MCH &, MCHC IR, ~~ h7 U v b3 A RV RE Tk r vy v
BEITES O I L 2 R, TOKOERIC L D E9R, KEFABRONZRNoT
(P>0.05) . MLIEFRAE DO EERBAAA H B HBIRO R FEREL T ETO 2 RRECBT 5.
FRITO ER B EEAE A Table 4 lR L2, EHI12, A1 AV > PYY, 7T Wfbs
LU 0BRGN B HEIROBFFHERTE TO 1 FEHH¥ICHE T D, 3T LA-dh

FALEFE % Table 5 12~ L7,
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Table 4. Incremental area under the curve values of blood measurements over 2.5 h

P P P

Rest Rest + w EX EX * W Exercise Water intake Interaction
Free fatty acids (mmol-2.5h/L) 3.7+49 63+92 66.2+254 584+31.2 <0.001 NS NS
Glucose (mg-2.5h /dL) 469.3 + 663.1 5357+ 7243 835.7+649.0 808.9 + 606.3 NS NS NS
White blood cell count (uL+2.5h)  5142.9 + 16824.2 6857.1 = 14080.0 87750.0 + 65456.9 92785.7 + 88045.8 < 0.001 NS NS
Red blood cell count (x10%-2.5h/uL)  340.7 +420.4 369.6 + 386.1 1287.9+1404.7  1131.4+1033.0 0.008 NS NS
Hemoglobin (g*2.5h /dL) 129+ 14.4 16.3+19.7 34.8 +35.0 31.1+27.1 NS NS NS
Hematocrit (%-*2.5h) 28.9+39.3 452 +52.7 82.7 £120.1 88.3+91.3 NS NS NS
MCYV (fL-2.5h) 37.5+50.2 60.0 £ 60.6 8.6+17.4 19.3+29.7 0.010 NS NS
MCH (pg*2.5h) 20.3+21.8 26.3+31.1 122+17.3 22.3+22.1 NS NS NS
MCHC (g*2.5h/dL) 36.2+36.0 29.6 +44.8 45.1+42.5 39.0+304 NS NS NS
Platelet count (x10*-2.5h/uL) 13.3+20.9 43.4+101.3 169.1 + 109.6 146.6 + 100.6 <0.001 NS NS
Insulin (pU*2.5h/mL) 1618.0£972.5  1567.9 +£940.4 1849.4 £912.2 1857.8 £ 1624.7 NS NS NS
Peptide YY (fmol-2.5h /mL) 45+39 7.8+12.0 11.6+17.1 11.6+17.1 NS NS NS
Acylated ghrelin (pg*2.5h/dL) 685.1 +749.6 77.3£125.0 540.3+601.4 369.2 +706.9 NS NS NS
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Data are means + SD. Data were analysed using two-factor ANOVA followed by a multiple comparison test using the Bonferroni method. NS: not
significant difference, MCV: mean corpuscular volume, MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular hemoglobin concentration,

W: 500 mL of water intake, EX: running for 60 min at 70% of maximum heart rate.
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Table 5. Incremental area under the curve values of insulin, peptide YY and acylated ghrelin over 1.5 h

Rest Rest+W EX EX+W ’ " ’
Exercise Water intake Interaction
Insulin (pU* 1.5 h/mL) 45.0+63.9 349 +56.8 82.4+£80.9 57.7+77.2 NS NS NS
Peptide YY (fmol- 1.5 h /mL) 1.1+£2.1 45+8.0 51+11.1 3.1+33 NS NS NS
Acylated ghrelin (pg:1.5h/dL) 4323+602.6 62.2+119.8 272.2 +384.9 161.9 +307.3 NS NS NS

Data are means + SD. Data were analysed using two-factor ANOVA followed by a multiple comparison test using the Bonferroni method. NS: not

significant difference. W: 500 mL of water intake, EX: running for 60 min at 70% of maximum heart rate.
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Bafh BE

ABFFED B BV BN OSB3R B 2 R O KBRS B iEEhEs L OVREk
ICRIET BT RA BRI 22 & Thoto, RIFETHE O ERm I,
B TR OB OF I D 63, R & i L T b F— B REN AT 5 2
EThole, SHIT, FATHIE L MMk, ZRFOMmK (20C) FEEIE S W P50 7 o Ff 4
BINSE, TOBROBRENLOZFLXF—EBMEZ PO IEDZEBHLNE o7,
—J5 . BORHERUC X 2 B % 0 B NAPEH OIRIEIT, B O = )L X —EEE O
D—ETHDHELEBEZHNTE T, AFETIE, 500mL DMK (2°C) BHELZRIT (&L
FEHKERGAT, B KEBEEAT) (3. GKEEIRL 22 o 7287 (LFFaT. EH)
A7) SH LT, BHEMEEmAES A BEICEEEZ R Licb 0o, EBEATT & EE) + K
BEGITHIC =RV —BREICHBERAED A LN ho -2 L, EEOMK
(2°C) BRI X 5 —iEDE OMEIE T 2L F—EBIREOK T Ik LEET 5 EK T
7RNVATREMEDS R S T,

EE % OFCEHEEUC X % Hi#E#) & ARk O£ A Mt L7z Kashima 5%, %4 27V 7
SEENE OREF « & X7 EIREHER D & 1 2 v 7 NE AR KO TR R I KIE
THELRH L TRY ., EHK T 5 9%I2 400 mL O - & 237 BHEHER %217 - 7=
RATIX, TEIHE T 30 0 ICHCEH 2 B L 723897 & bele L€ fIEHEH 30 #1238\ T
BAOBK, EHEE,. THROBRE, FEMNAKENLFEHLZRKA 2T METT 5
TEERWELTVD Y, AFEORRIL, EE3EO FERNEROAERELITA O
WH OO, EEIRIIAAK 2°C) OEBROAMIZED LT, LHE S g L T rLF
—ERENHDTH L EHRE LTV, Kashima b & B ST fER ER o7z, FERO
FAREPNTLHEREE UL, EBHRICEBRT 2B OMMNE 2 b b, HNEYEN
TERT 2O =RV —EFEB L ORI L > CHRfficahs 2 Lt sh T
WD Y, TR LR — S HCEHIK & bl L CE AP R IE S D & BEFORFZEIZ L 0
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WESNTEY B RISV THEEIZOMAK (2°C) OFRUL, B - Z /37 EK
EHE i U CENAEPEHMERE L7 TR & 5, RV T SEHERIC L 5 F
DIZIRIT T F—HRE ORI L KT T PRSI TWNDN B, =31 F
—EEERVKEBA LEAFRICE O T, SR EHMEE L, =L ¥ —EEE
DD T HIZEDE OREMNE Z Hiehro o AlREMNE 2 Bhvsd, F72, Kashima H D
T L Bl v | AR TIEEBNAEROFEITNZ T, BFHN DO R LF —EEED
PEEAT o7, WRHNT F a7 27—V W BB EEOHIEIL, AROFHEE L
TIKS HWHENTWD O, BREFOTEBIEROEILZ, £D%O B HEROEFHA
B2 VF—HERELHHELRNE VI RELH Y ¥ RROTEIZ AV 5 i
DEIp ST Z L, AT E OZEZ AT 5 AR E 2 bivd,

FRRERFSE 1 TR FATO R DIREOKOBIN HIES) & =3 L X —EREICRIT

WEEZRT L, 2°C OB/KOERIL, 60°C OIEAK DR L tilis LT, Z D% 0 HiEH)
ETRNF—EBREEZWD SEDH L EP LN L, EHIZEFATOKDEBEN =X
R —ERREIC KT TREICOW T, JEF B Z X RICHRE L 72 Corney © DHF4E T,
BHERTD 568 mL OKDOERUL, ZOHOT R AX—EBREE 2% ¥/ L%
W LT D 8, AL CTITLFRIFIZIIT D 500mL DK (2°C) OERUILFHFRIT &
L T VX — B EE 12%)0) S8722 &5, Comey & OHFFEREF %2 3 F57
DR E TR olz, S BIT, EEVEZ IR~ DO MR OB Z 0 . —FRER R IE(LE D
B3 E 2 5 72 ETHLBRE DI F AN 2 0 | BB O BHRAME N5 alRetE s @iy S
TEH B, ZOEBEEZORSTO 500mL DXk (2°C0) OFRIL, HIEARZ5 &

Z L, =X —EIREOR I HINEIC S

&

Be D & PRSI, BARRETT > 73
7 (R M+ AR BEBGRT, SEB+ A REIRERT) 13, AR 0D B Bl PTG R S 2
L7z, & BICZeH-+ AKRURRT TR 12 BB PRSI L 72 & 00,

B+ K EE G T T, BRI T & bl L CHBIMTEIGRE RIEU BN R o R o7 2 &
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G EENR T E OEEIEMK T LI ATREMERE X bivd, Lol REFFE T, iEE)
AT L ONEER) + KB HGATOMERAT T /MEER L ORI ik 2 b4 L, IHbiEEho
MEFF 24T 5 SMA O LR *! 2NEENER (T LTV 2 &G KEROAHEIZED
O3 EE 2T o 725 UT TIRL EE R IR DR TR Th - 72 Z B TFRESN D,
B I EB R T & EE) -+ OKEBEEITOMERIT T, ZEaITE I LT 14% & 15%D
TRV F—FEREOK F ARSI TND 2, Wi TO FEMNRE L O3 L ¥ —18
REICAERZTR LN o Tc, KFEORERND | EHZEOEEARPEE TV D
RERIC BV CIE, AHBERUC L 2 B OEN = 3L X — B REI IET BN SN L
MWEZ LD,

F o, AN T, KEBEROFE I L 5 AEEE AR /LVE V38 X OMK R O
(BIXZE RS, B Z DT R ONR o2 2 e n ZEFITE iR L T LX—
BEHRENED L2+ K EBEGITICB LT, ik (2°0) OERUCL D= F/L¥—
BIE O T2, ABKBHER VT DM L OO WS TEET D 2 EAVRIB ST,
LHIRFIC I 1T D = R F —EFHIEHERD £ D% O = 3 L ¥ — B HEIC KT T8 %
Bat U aFge CiE. BRI 500mL O F L —E AW (750 keal) 1 4 P 0
Tl 2 B0 S B 72 B O R A = 3L F— B HRE ORI HF S LTV 5 ATRErEA
SN TNWD B, AWK ZER L7258 Th 54, 500mL DK (2°C) EEZIZHE
FTRIFZE & AR B A P T R S i & ok L. = VX —ERE D LI 2 & hb,
ZERRHIZ IS 2 500 mL DMK OBIZIE, HEPIB LR A/ L T L — {8

D LTZATREME DS B 2 6D,

ESHE e
ARIFZEN G, BT BIEICIBW T, EEEOKOBEUL, — M2 H 9P 500

ZHINSE 203, ZOBOEBRITITEZ KES RN LRI BN E Rolz, LHIFIC
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BUWTIL500mL @ 2°C DRAKOERUC LY . BHMBmESSEEZ <L, 0RO
X —FEEREN D L, EEIZIZ 500 mL O@7K (2°C) ZHEEL7ZHRITICE N T
b, HEMMWEEES EEE R Lz, LovL, KEROFECED ST, 60 2HICKIT 5
70%V Oomax D 7 ¥ =2 7 iEB %1 SMA DM EN WD L, FEORIIELL LRV
DD, FREIZT VX —HBRENBDT LI EBAENERoT, T HDOPFTRIT,
EE % O 0L F— IR ORI LT EEE DMK OBRUC X 5 EH Ol K IE
TREI SN L 2R L TR Y, EiE%ORKOBEEICT 2 TR ORF O —8) &

RHEEZBND,
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E4E
EERICBITARRABEDE VN7 EEHKBHERDS
HEE#B X ORKICE 2 5E

M

il

1.

ARENTSE 2 TIXMm KRR O A )00 b TEE %I 3 L T —EIREME T L, £
OEER & U THEENC X 2 E MR EOR T 2BEE L TV D ATREMED & 0 | /KR
% O —FERY 72 B AP AR O NN = L F— B E I KIE TR N En
R ENT, BIIEE T, 7 AU — MZBWGEBRZRIC= L X —EBIREL NS E 572
DO AL & LT, @B 4800102 EE R ORIEARIRICT 5 €, 7 ITEBE%IC
KT 5 F1E DG ST E o, HROINED O DMHANT B A TTESE 5o 7
VU VIREABINESE 5 Z EHME I TR Y 0, &l -CEE) % OSMNIRE 2S = %L
F—EINEICEEZRTT-HTHLZENEILLND, KxHT, EEPREE % ICE
I 2 OB DIR L 2 28 S8 (RNEIDIREE 2 28 SH 5 HRITEIZ, BLIROIE I
L DTEE) T o —~ L ASDEE RBIK T 2 28 EOBLENBRET SN TE TR,
TR F—EINE I KT TEEIC OV TRE S TW RN | EBEFERMERCRRED
FIBAR D=8 L R VIFD A TH 2, BT 2B OIRE T RRZFEH T 2K+ Th
2 HEIN AL KFT 2 RN OO FETHE AL TER Y 32535556 JE )Wk

OFELUI B ES) (B EMETITENAE) 2 S €5 2 &M REShTWD, £z,

Ul
28

RBITSE 1 123\ TLFFRFOIRKOIERUZ K 0 | 7K OFEH & Hik U T E s PR IHE ]
BB IO NF—EBREORELZH®RE LTS GRENE 1) %, UL, @E#hpo
EENR IR 2B ORE 22 ST 5 2 LI K NEN D DIREER(LD =1L F
—HEINEI LT RB LA LIERITEETH D, S 5T, BIEE TITEEZ DR
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ZILET 507k E L CoEB) P, Bk O RIG Feilg BN R O M ISR R T iR Rk
WAKETHY , A2 EEBZIT O T A Y — b~OIGHIZIE LY 5 TEBLATEEZR RN
RKOBND,

2. HEY
AWFZE T, fEF A BBV COEMNZICERT 2 % X B EA B OIRE N H

EER L OVERRIC WELRRT AL & L,
2 HiE
1. #eReE

PR B 12 4 255 Lie (il 242423 m%, HE 1.71+£0.04m, {KHE 659
+6.0 kg, RHEFEEL 22.7 + 1.6 kg/m?, R RFEFHEEE 53.5+ 7.7 mL/kg/5r [FMHE + £
HEMRED . T X COMBRE 1TSS L OMREEE 2 e < | i@BE 3 M HICHEY K& 2pkE
EENNINE & LT, RE TS 50 L BFHED BB, J7ikk L OFERITHE S 359,
FERMEIZ DWW T il 21TV BRI TSNS T 2RIE A Sz, £72. MADH
HMESICED2ZMEEERH L, @ TR LEER T 2R A AT 5 2 L A nx iz, A4
eI, AT X EEEAEE L, JMRE O AR L ORI OREICEUE L IR SEE T A

1TV, BREH KRS MEE B S 0OA&GE OKFRE 51 2019-016) =45 CT5EhE L7,

2. HEHTHIE

ARFEERIF I T 2 i EB R 2 B E T 5 72 6D PR |3 i e TR Eh & AR 2 S0 L
AL EREE L7 (JOGNOW 700, Technogym, Italy), F9°. #BRZ 1XAETTHE &R

FHBEEOBBREHLICT 72012, 4 /x4 BFEDFE 16 43 O KR & fratii

AT o T, RE DRI L~ I o TEITBARF OB |T 7-8 km/h (ZFRE S 4L, 4 57
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T 2T L5 knvh TR 2 BN S W, SRER T ORE RN s L OB iR FE A R
breath-by-breath DI A /34712 & - CHIZE L7 (Quark CPET, COSMED, Italy), #%
Bl O ERZETREZ 6 /05 20 £ TORALT A — VI TRHIE LTZ ¥, AR
DR R O DIAEIT T A 7 L A A V- CEsI I E L 7= (Polar RCX3, Polar
Electro, Finland), BcRkMissiEE)AMREBRKE TR D 15 AR & L, 2D,
RS A BT 2 7o DI R RKE B A B 21T o 72 %, EITBRAARED h Ly RV
OIEENT 3.5% & U BBRE DR S R IICE 5 F T30 2 LI 2.5% DR 280 L7z %,
FEATBRAEIRF DML IFHERE DR S L~ H D TRE LT, LFOIHE O 2 DLl R

LTI E LA, WBRENETRBICE L & L TR KEBAMRREZKT Lz, 1)

OB PR OB (220—4FR) (T L2, 2) PPFRASHALEAY 115 DLETH
5. 3) BFEEBEENT T h—ICi# Lz, RR N EB AR X OB KES AR

ARBROFER LV | AKRFEBRT OEITHE ZRE LT,

3. EBRT A

TRCOWRHE L, 1) EBERIT, 2) EB)+HHECEHEERETT (2°C)., 3) HHH)+IRAK
BHERGATT (60°C) @ 35 ITICSIN L7, #ATHIIRAR 6 A28 TIM L7z, FH A
DEE L O F X —BREICHET 5 2 & 28T D720, T COWERE 1T R
FlZR W TIEHE ORFERE AR D, FEERATHITE L WES RS KOOSR A2 2k S h iz,
PR 1A FRATHTH O A L ONKREZ B BRI DR E T 1 SR EER (9
A 7 a—F—EX, kRSt A X7 | AAR) & AR AEAE U A, (R0 5 A5 8,
HA e R AR B IRTE BN, B TR B TR B OMIE & 1T o 7o, BRI LRI E O FEBRORTH O
I8 RELABRICEEI L - BF AR L, fidka To7, 2EIE, 3EIEOERATHIX 1 [HH
DOEBRATAIER L AFAFICESE BT 2BFNAB L OELR — LTz, #

FHNEBRET A ICER L2 BMIIREE Y 7 F2 VT, =3 b F—EIER L U%E
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FaMAT Uiz (=7 BV5RFE Ver 5.0, BRM, AA), EHIT 10 B oMa%,
FEBRY H 08:50 (2 FEBREIRAF L7, #BRE 13 FEERBA LA 2 AT £ T2y 72 (500
mL) OKEERT 2 Z ENARETH o7, R, HRE (TR 712 Y IRV T
Lo 1o, D% 09:00 L0 T _RTORTICRN T, FATAIED SR 7= K0
D 80%DIRE T 30 D Ly K INVETEI T2, WBRE O EEN /2 EB) R IX
Borg A7 — /L& F\WT, 5 0B & ICek Lz, 0%, ElhHHEHERGRIT T, 2°C
DE N EERYEE300mL 4 3 43 CTHEE L 72, ) HIRACEHETIGT T, 60°C
DH N7 EERHE 300 mL % 3 /M CTHEIRLZ, REBRTHER LY RV EEA
BCBHITHIR D A=A Z R )R (21 go 82 keal) (PR A=A 77 A 100,
Bt A, BA) & 2°C Om7ks L <IE 60°C DIR/KTHEM L, ER L7z, EH
T 2B ORI T E FIREFHC CTRIE 21T > 72 (testo 106, Testo KK, HA), &S
DI2DDOKDET, # o EEHEREORREIIE ST, £D%, TXTORITICE
W THEBRE I IEAZIZ T 30 s3I DN 2R A ko 7o, Z DM, 2 WRouE &2 Wi
& O TR OB &2 ek Lo, Z0%, BT A ABERo RS &RE LT
o7, MR 1 BRATIC D X g, TEENE T 5 0tk TEEKE T 35 0k, EBEE T 95 %)
%O IBWT, BEERMEE AW THREOHIREL V&L, MikEE & LT,
BEEERR R, 7V a— A [AmEkE, KRBk, mEaERE, ~~ b7 Uy b iR
. MCV, MCH, MCHC, A > AV > T M7 LU 2 E LT, A AV T
IALT L U TSR S I E RS T SRR v o — A A EREL, AR M ERER
MEFERE, ~~ ~27 Uy b /Mg, MCV, MCH, MCHC I$§$5#1512C, 7'L—
kU —4'— (Sunrise Remote, TecanAustria GmbH, A —2A kU 7) X OHENHrEEE
(JCA-BMS8000, HAE TS, BAR) 2 W TRIEZ1T o 72, AEBRO L% Figure

141277 L7 (Fig. 14),
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Fig. 14. A schematic presentation of the study protocol
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Cold: 300 mL of protein-containing drink intake at 2°C, Hot: 300 mL of protein-containing drink

intake at 60°C, EX: running for 30 min at 80% of maximum heart rate. HRmax: maximum heart

rate. For the trials including exercise, participants ran for 30 min at 80% of maximum heart rate

until 09:30. For the trials including protein-containing intake, participants consumed 300 mL of

protein-containing drink at 2°C or 60°C for 3 min until 09:35. For all trials, participants sat in a

chair in the laboratory until 10:05 to measure the gastric motility, and consumed ad libitum test

meal until 11:05. Subjective feelings of appetite, gastric motility and blood parameters were

measured at 09:00, 09:35, 10:05 and 11:05.
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4. FENBEERS L O L F—EBEEOHE

FERTHEATLIHBRE (2—r 7 b—7 5) I3FOMAEICT, EHREOT L
F—EAPTEN TRV 2R LT, MBEIIERENO 7 — AT TR S,
BRI IR SN B EE | AADNODH L WEEKRZE KA ETCHBICERLE, &
FEIEREOR, =X —EHNE~ORELET 5720, A 1TIKkEzRieZ &%
ik Sz, REEREREITRE 1R & U PEB R R IOEERAT 25.5+6.5 77,
EE) A ECEHERGRTT 23.1 £4.5 4y, EE) HEACKHERGUT 23.9+6.1 7 Tho7-, &
Br ORI EITEANCRME LR EOEEN DL R ORBREOEELE L X L,
TRX R Z B U BRERTSE 1.2 &[RRI, EENBEE O & LT VASY
(2T, SREFRE, EENE T 5 0k, EENE T 35 /0th. HEENK T 95 RICHERE O RKE

(ZEREE, W, HOW b D B XN b D o ZWVh D, L x oiX 0 O~DEkK)
AL, SHICVASICTHEHBREOBORE ((BO®RY 2K EETn? ), 48F
ZLIEWERWETH?2 ), (50 ERBNTHETN? ), VASIZEIT A4 T 100
mm OO E [ U, Alid BERICE TS & L, #EBRE & U 20

sy BIZHIZ DT T,

5. HiEE)F X OVHALE MR & OHIE

ARERFZE 1, 2 ERERIC, BEIEZEERE (LOGIQ-e. GE Healthcare, 7 A U 1) % H
WT, OB MM OB & 2508k Lo, HEPIEETERE (cm?)  [3ORATRS, EBIE
T 5%, HEEET 15 5%, EEE T 25 0%, IS T 35 RISV T, AL
236 3 Syl OBl 2 Fdk Lz, £ D%, WY 7  (Image) 1.47, National Institute
of Mental Health, 7 A U 77) % VT B EAPTE A R0 L, Wrimfg 2 A Uic, B
DOUHEEBUT AR, TEBE T 5 0%, B T 15 01k, EENE T 25 /0t BN T
35 312ICBWNT, 3 43I 72 D OUUHARIE 2 HlE L7z,
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CA B LTU'SMA ® MBV % & K~ 77 —Ifiiitst (LOGIQ3. GE Healthcare, 7 A
UJr) ZMWT, SRAFlE, BB T 5 01k, HEE T 15 0%, EEhRE T 25 0%, EE)
T 35 BICHIE LT, BFEIRO MAERITERA > MTBWTHE L, By 7
I (Imagel] 1.47, National Institute of Mental Health, 7 A U %) ZH W THIE L7=, K

IR MBV 3 X NI S &2 HH Ui,

&

6.

T

T fE AT

T RTOHFHLPRIZ 1T SPSS Statistics version 23.0 (IBM SPSS Statistics version 23.0, H
A IBM, HA) Zfvie, SatEITEHE £+ FERA TR Lz, T XTOREEHRIZ
FBUNT, HEFHLEEATIC Shapiro-Wilk 7 A2 b & W, IEBIMEORE#1T o7, T XTOH
FICRBWTIERMENHERE SN2y, FRLOBIEZ1T - 72, #ITHICER T 2FHlE H DL
BIE—JCE B OGO L - T, BAEMARE LTz, —IohliE O3Bt TRATHIC
BERZENRD SN-IHA X, Bonferroni O i CEE IR E1T > 7=, HIESME R
11) R ZER & LREEE OB Bz >0 TE, llEDO SO Hic L > T, £
DABMEZRE LTz, ZIuhlE DBt CRATRICA B RZENE O b HBIE,
Bonferroni 75 CHEIE 21T o 72, It & O BT B W CRIT-RM O 2 A
TERDERD BT HaE, BB ROME 21T - 72, B EIFTERINGERIE L =L —
B OBE % Pearson OFHBILRE A VTR L 7=, 3T O BE OFE 1L Pearson
OFEBIHT & VT2, BREDABAKEIL 5% E L, PN S%ARMORHIIAR L L, *

7o PAEMN 5% ARG 20723 2 &£ 72 <L 10%K5 THh o 7256 11 Em & Lz,
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BI3E MR
1. BIERTH DY O 3L X —HHHE

3FITORTH O 18 FELIFIZIS 1T 5 = R /X —EHEUE I 799 £ 321 keal ThH o 70, HH&
FOFEIINEE 36 +24 % (36.7+£30.7g). KA 41 £24% (99.7+408¢g), Z /™

7B 14+6% (308+15.0g) THo7,

2. AT E 3 X0 B OH
FRATRTH 045 GES) : 8124 £5588 %/ H | #HE)+ i ECEHEEL : 8721+£6024 #%/H |

FEE) HIRACEHERL : 7510 £ 2924 A/ H ; P> 0.05), KRS KRIGE) GEE) : 56 + 36 43/
H. JE8)+mECEHERR « 55+33 43/H . EE) HIRGCEHER 0 45+22 43/H ; P>0.05),
SERETRPE S URTEE) (B : 26425 43/ H ., GEE)+HMECRHMEERL 1 32428 43/H ., B +HIRK
BHEHL : 30+ 16 43/ ; P>0.05), &iRESIRIEE) GEB) : 2+2 53/ H . &8+ HECEHE
B :3+45y/H, BB HEACEHER : 2+ 15/H ; P>0.05) I[CHERETRLNZRD -
Too AT Y B OKREITRITHICAEREITR b2 » 72 (GEE) @ 65.5+6.1kg, 1HEH)
+ IR ECEHEEL © 65.1 £ 5.8 kg, B+ IEACEHER : 65.1 +5.8kg ; P>0.05), #alfTd2%E
JERF O FBAHIEE, HWb o, Boldn b, fEoZ Wb D, L 2iX0n b D~DAk
R, HORPRE, WER, BF~ORK, OLXOBXICHEREZIRONR»o7 (P
>0.05), AT OZERE RO B I PRI A B R Z TR O o 7z (il :3.4+0.8
cm?, JEE)+AHCEHER : 3.9+ 1.2 cm?, JEB +HIRACEHER : 3.8+£0.8cm? ; P>0.05), %
AT DZEREIRF O F W PTERIGHE U A B AR TR S e o 7o GEEY:2.7+£2.0 [B1/3 47,
FEE) R ECEHEEL 0 4.0 £2.5 [F1/3 43, B HIRECEHER 0 3.8 £ 1.3 [A1/3 43 ; P>0.05),
FRITOZERERED SMA (GEEf: 97.1 +68.1 mL/min, EH) + Vi ICEHEEL: 91.4 £ 44.3 mL/min,
HEE) HIRACEHEEL : 126.4 £ 66.0 mL/min) 35 X ONCA (GEH) : 116.6 £ 77.7 mL/min, &)

+ M ECEHER : 113.8+71.3 mL/min, E®) HIRACEHER : 138.7+57.1 mL/min) O i &
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ICHEBERETIR N0 o7 (P>0.05), ZEZMERHCHIT D, AMmEkE GER) : 5866.7 +
1721.1 pL, JEE) -+ ECEHERL : 5333.3 + 1087.3 puL, JEH) +IEACEHEEL : 5216.7 + 1018.9
ul) . JRIMEREL GEB) : 502.8 + 33.2 x10Y/uL, FEB)+AECEHEEL : 509.7 + 38.1 x10%/uL,
IEE) HIRACEHEEL : 504.3+£38.1 x10%uL) , MEAEHE GEH) : 15.2+0.7 g/dL, EE+ 4
BCBHERL : 155+ 1.0 g/dL, JEB) HIRACEHERL : 153+£1.0g/dL) . ~~ h2 U > & (GHES)
46.2+2.6%, TEB)+HECEHERL : 46.6+2.5%, TEB)+HIRACEHERL : 46.2+2.67%) . MCV
(S : 92,1+ 2.8 fL, JEH)+HACEHER : 91.7 £ 3.4 fL, JEB)+HIEACEHER : 91.8£3.5
fL), MCH GE#) : 30.4+1.4pg, EB)+HECEHERL : 30.5+1.2pg. HEB)+IEACEHER :
30.5+1.2pg) . MCHC (E®) : 33.0+0.9 g/dL, HEB)+HECEHER : 33.3+1.0g/dL, 1EBH)
HIRACEHERL : 33.2 £ 0.6 g/dL) . 1M/ gL GEB) : 27.4 £ 4.1 x10Y/uL, HEB)+HECEHE
B : 27.1£3.5x10Yul, JEB)+HIRACEHER : 27.1£32x10%uL) [ZAEREITXA SRR
27z (P>0.05), #ATOZEERICE T 5, R, 7va—X ARV 7T

LT V) CREICAEZRETR SR o 72 (P>0.05) (Table 6),
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Table 6. Fasting concentrations of free fatty acids, glucose, insulin and acylated ghrelin

EX EX + Cold EX + Hot P
Free fatty acids (mmol/L) 04+0.2 0.3+0.1 0.4+0.1 NS
Glucose (mg/dL) 83.8+7.7 87.1+5.3 87.9+6.2 NS
Insulin (pU/mL) 25+1.3 32+1.7 28+14 NS
Acylated ghrelin (pg/dL) 182+5.2 17.9+4.5 17.0+ 4.8 NS

Data are means + SD. Data were analysed using one-factor ANOVA followed by a multiple comparison test using the Bonferroni method. NS: not
significant difference. Cold: 300 mL of protein-containing drink intake at 2°C, Hot: 300 mL of protein-containing drink intake at 60°C, EX: running

for 30 min at 80% of maximum heart rate.
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3. SEECE T D AR

30 DT = R OFELAEGS L OVRPE IRATRI CTHERZIZ R bR
7o CERLLHEE : EH) : 161+ 12 bpm/Fy. EB) + M ECEHER © 161 + 15 bpm/Jy, EE)+
JEACEHEEL : 162+ 14bpm/%y ; P>0.05, RPE : 1E8) : 14+2, E#)+ HRCEHER : 14+2,

TEE)+HIRACEHER - 14+£2 ; P>0.05),

4. TR )LX —IERE

AR O HHBIRICKIT 2 =)L ¥ —#HlElL, —JthlE O Hric s n T, 4T
M CHEZRZENRD bz GEH) : 1548+ 495 keal, HEE) + I ACEHEEL : 1453 + 506 keal |
FEE) +H IRACBHEEL © 1791+ 604 keal ; P<0.001) (Fig. 15), 1E8)+IRHCEHE BGERA T2 ES)
AT & LT 14% (P =0.046) . JEB)+MECEHERLGAT & Hi L T 19% (P = 0.001)
TN —EREN AR Lo, BRI — ol E O BTy T, BT
I CHBRADRD beh otz (GE8) : 25.5+6.5 4, EE+HHACEHERL : 23.1+ 4.5

Ay EEHIRACEHER - 23.9+6.1 4y ; P=0.143),
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Fig. 15. Energy intake at ad libitum test meal: 30 min after exercise

Data are means + SD. Means were compared using one-factor ANOVA for the main effect of the
trial followed by a multiple comparison test using the Bonferroni method. Cold: 300 mL of
protein-containing drink intake at 2°C, Hot: 300 mL of protein-containing drink intake at 60°C,
EX: running for 30 min at 80% of maximum heart rate.

* Significantly different from the Exercise trial (P < 0.05).

T Significantly different from the Exercise + Cold water trial (P < 0.05).
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5. BRI R

PR O FBA 222K, WilEE, HWb D, o iXnb D, fEoZWd D, Lx-o
EWVE DO~ORCKIT, It E O BT ICB W TR O EE (P < 0.05) AEHH
b DD, BATOFZERL LORAMEH GAT-FEH]) B bn7eh o7z (P>0.05), [H
DAPEILH D T2 THORV ZECETH2 ) [GRBFEZLIZWVERNWETN?
EWVHERNICENTIE, ol E OB TR O EZE (P <0.05) 23RE5
Nizb oD, BATOERNRI LOKREER GAT-RefH) BRSO (P>0.05),
[EDEPENTNETN? ] LW HERIZBWTIE, 17 LR O FR, Kh
e GMT-REED) BAEONZ (P<0.05), ZOHRDZEILIICE N T, EEHE % ITED)
+ R ECEHERGRT & i L GEBRITICB W CHEICEVMEZ /R L7z (P =0.005), &
DT, EH) 35 %IV T, EE) R ECRHE G T I L ONESR) HIRACBEAT & i L

CGEIHRITICBWTHEICEWMEZ R LT (P<0.05),
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6. ' B PRI AR 36 X OV PR E] B

B P AR I B W TR EZREITO 12 (P<0.001) . BFHOEZNR (P=0.004)
BXORZEMER GUT-RE) 2R 507 (P=0.011) (Fig. 16), EEE T 5 /0%, EH)
T 15 o3t EEE T 25 7312 1C W CEENEAAT & bl L T, @i +mAceHE G T &

EH) HEFCEHE G T IA B B s ez~ L (P<0.05),
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Fig. 16. Cross-sectional gastric pyloric antral area before and after exercise

Data are means = SD. The black rectangle indicates consuming protein drink in 5 min at the
Exercise + cold drink trial and the exercise + hot drink trial. Data were analysed using two-factor
ANOVA followed by a multiple comparison test using the Bonferroni method. Cold: 300 mL of
protein-containing drink intake at 2°C, Hot: 300 mL of protein-containing drink intake at 60°C,
EX: running for 30 min at 80% of maximum heart rate. There was a significant main effect of
trial (P <0.001), time (P =0.004) and trial-time interaction (P =0.011).

* Significantly different from exercise trial (P < 0.05).
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B PTG BT A B 2R T O R (P<0.001) SR O (Fig. 17), EH)+iE
FOBHE G T I, EBEAT T, EE) HmACEHEIGT & Hi U C H M PRI (1003 5 i

LTz (P<0.05),
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Fig. 17. The frequency of gastric contractions before and after exercise

Data are means = SD. The black rectangle indicates consuming water in 5 min at control + water
trial and exercise + water trial. Data were analysed using two-factor ANOVA followed by a
multiple comparison test using the Bonferroni method. Cold: 300 mL of protein-containing drink
intake at 2°C, Hot: 300 mL of protein-containing drink intake at 60°C, EX: running for 30 min at
80% of maximum heart rate. There was a significant main effect of trial (P = 0.001). There was

no significant effect of time and trial-time interaction (P > 0.05).

78



7. B PTERI G R 5 & kL R R & oo B
BRA O FHMPEIGHEEE A2 AR LRGSR & = L F— B E L oI

IEDOFABEBI RS Hiviz (r=0.386,P=0.022) (Fig. 18),
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Fig. 18. The relationship between energy intake and the frequency of the total pyloric antral area
contractions

Data were analysed using Pearson’s correlation coefficient (r) test. There was a significant
positive correlation between energy intake and the frequency of the total gastric contractions (r =

0.386, P=0.022).
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8. THALAE i it &
SMA DI EITFITO IR, B O TR LORAMEN GUT-HRiE) 2RO

727no7- (P>0.05) (Fig. 19),
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Fig. 19. Superior mesenteric artery blood flow responses to exercise among the three trials.

Data are means + SD. The black rectangle indicates consuming water in 5 min at control + water

trial and exercise + water trial. Data were analysed using two-factor ANOVA followed by a

multiple comparison test using the Bonferroni method. Cold: 300 mL of protein-containing drink

intake at 2°C, Hot: 300 mL of protein-containing drink intake at 60°C, EX: running for 30 min at

80% of maximum heart rate. There was no significant main effect of trial, time and trial-time

interaction (P > 0.05).
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CA DIMFEITFAATO TR, RO TRRE LOLAIEH GUT-KH) 23 b7

Motz (P>0.05) (Fig. 20),
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Fig. 20. Celiac artery (CA) blood flow responses to exercise among the three trials

Data are means = SD. The black rectangle indicates consuming water in 5 min at control + water
trial and exercise + water trial. Data were analysed using two-factor ANOVA followed by a
multiple comparison test using the Bonferroni method. Cold: 300 mL of protein-containing drink
intake at 2°C, Hot: 300 mL of protein-containing drink intake at 60°C, EX: running for 30 min at
80% of maximum heart rate. There was no significant main effect of trial, time and trial-time

interaction (P > 0.05).
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9. MLk H

KA (ZERERE) . SEENE T 5 o3tk TEER T 35 0tk BN T 95 o RRICERIL 72
M7 HRNE ZAT - 7 HE BICBI L. ool i@ O T O R 2L IR T, A
VAV CREFRERRITOEIRN A LN (P =0016), HE)+HIRFEHERG L
EEE) + A HCEHE G TIE BRI T & i L CRRICEVWMEZ /R L. (P<0.05), FFHE O
TR RBLORENEA GUT-RH) IZET A o7 (P>0.05), M/IMEKIZEAT
DENRITR N2 o725 (P>0.05) ., FF#O T RIS LOZANMEN GAT-IERH) 23
Rohr (P<0.05), EEKT 545% 2B\ T, BB HIEACEHERRS L ONES) + okt
BHGEATIERRT & i L CHRICIRVMEZ R L7z (P<0.05), WEHERRIGEE. 7 L=
— A, BB, RIMERE, MEZFRNE, ~~ b7 Uy b EERILERARL, R M
BR~EZm v &, AT v B UREITEITO IR, FEH O ERRB LU EAE
M GUAT-FH) RRSRho72 (P> 0.05),

MEFEER D FERB A D B RO BFHFHEK T £ T, 2 FFHIZE T 2 LAl
MfE% Table 7 IZR Lz, A YAV UBIOT LT LI o OEBRBMN G B B

OEFEFHERMGE TO, 1 BB 5 LA h#{biEfE % Table 8 (2R L7-,
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Table 7. Incremental area under the curve values of blood measurements over 2 h

EX EX+Cold EX+Hot P

Free fatty acids (mmol-2 h/L) 284+ 14.0 255+ 13.2 28.7+12.5 NS

Glucose (mg-2 h/dL) 1201.3 £997.3 716.3 +£700.8 812.5+837.3 NS

White blood cell count (uL-2 h) 72375.0 £ 60801.3 62250.0 £ 61082.4 68375.0 + 78807.0 NS

Red blood cell count (x10%+2 h/uL) 1168.8 + 676.9 733.8 £ 606.9 943.8 £ 560.3 NS

Hemoglobin (g*2 h/dL) 37.5+21.6 21.9+20.1 253+14.9 NS

Hematocrit (%-2 h) 88.1 £67.8 62.0+59.4 65.0 £54.5 NS

MCV (fL:2 h) 10.0 £ 18.7 10.0 £25.5 13.8+22.5 NS

MCH (pg-2 h) 15.0+10.4 11.9+12.5 9.1+13.5 NS

MCHC (g*2 h/dL) 43.5+£38.2 24.3+20.3 28.5+23.5 NS
Platelet count (x10*-2 h/uL) 208.8 +105.4 87.3 £ 38.3* 110.9 + 62.0* 0.001
Insulin (pU 2 h/mL) 1122.0 £ 619.6 1809.5 + 614.5%* 2259.8 + 1310.1* 0.002

Acylated ghrelin (pg*2 h/dL) 231.1 £397.0 138.1£255.4 82.2 +£100.8 NS

Data are means + SD. Data were analysed using one-factor ANOVA followed by a multiple comparison test using the Bonferroni method. NS: not

significant difference, MCV: mean corpuscular volume, MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular hemoglobin concentration,

83



Cold: 300 mL of protein-containing drink intake at 2°C, Hot: 300 mL of protein-containing drink intake at 60°C, EX: running for 30 min at 80% of

maximum heart rate. * Different from the exercise trial (P < 0.05).
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Table 8. Incremental area under the curve values of insulin and acylated ghrelin over 1 h

EX EX+Cold EX+Hot P
Insulin (U1 h /mL) 87.7+105.8 3059+ 131.7* 3342 +£160.2* <0.001
Acylated ghrelin (pg* 1 h/dL) 80.8 £144.5 37.5+59.8 62.2 +84.0 NS

Data are means + SD. Data were analysed using one-factor ANOVA followed by a multiple comparison test using the Bonferroni method. NS: not
significant difference, Cold: 300 mL of protein-containing drink intake at 2°C, Hot: 300 mL of protein-containing drink intake at 60°C, EX: running

for 30 min at 80% of maximum heart rate. * Different from the exercise trial (P < 0.05).
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Bafh BE

AREFFED B, BB BES D Bie b & Loy BEAREIOIRE N HE#E L O
BRI RITTHEEL MG 2 2 & Th oo, RIFSE TR b L7 Ee 5 RILES) % O 60°C
DIRPNZ 87 G ERREIOBRUX, ¥ V7 EEFRE 2 EBIR LR WRITB L O
°COWRTNE VT EERE B LTS R L, ZO%OT 3 L X —EIUE
EHEINESEDZ L Tholz, FEMZE 1 1BV T, BHFHATO 60°COIRDIN K DERUL
B P EIAEE A EIn SE, = L F—EBIREL NS5 2 & 2wds Lic, AUF5E
DFERN D FREERFZE 1 & FIERIC, 60°COTENMN T X7 B EA IR ORI, Bk
BEZETHORWEEER TR L ONEEIRIZ 2°COMm T2\ & L8 7 B E A HOR B E L 73
AT & B LT, — M B W PR A S BN~ 2 & &A% =L X — R & N
SHLHERO—DTHDL I ENBZ DD, S IR 2 TIEENRITMKOER
OEEIZED LT, =R AF—BREMNRDT L L2WE Lz, AFRICENTD,
BT & EE M ECEHEBGRATICB W CIA B = 3 L X —BREO TR b

T OEE) HRICEHERGATICB W TORIEIM LT Z &0 D IR WECEI ORI 5] X

Wl

T AEROEDOEAL R =R F— BRI E L KT LB DND, ENIE2 &
3 &M E 2 AW TIHEIE THRORRBMET LT WEREEHICE N TS, I\ VR
BIOEIUIHEBH 2 NS =3 L F—HIELZ NS E 2 L6 RBHOIREEIZHE
H UEEBNZ ORBIRETEICHF G TE LARENB R bND, £, AWFEIZBWT,
R DIREDZ R EEAREHEIZ T > 72 TH | #RE O O NP R
RN LD EEEOT A Y — h OIEENFEEH T HISH LT W aEfFE
FHETHHZ BB LD,

AWFFEIZIB N T @RED T o= Z TR D 60°C D & 37 B EAAREI OB,
BN EEARE IR LA VEITR LY 2°C D& v~ 7 BE AR IR L 73

ITEHI L TT = 7EEE T 30 40 %RICHHN L 72 i A ir o = 1L F— IR
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ZNEN 14%E 19%EEM LTz, 60°C DX > R0 B EFENNZ D% O = 3L F—1EHL
BICHEL KT LB L U TUHRPWECEI A BNIZIRA L2 2 &I XL 2 BiEE 021k
MEZ DD, $p D IREOHRI ORI HIEEC KT T RBICOWC, HEMEH
WTHRES L72 3 DOSEATHIETIE—H LT, i WECB O (55°C-65°C) %13,
720 b U< IERIR & RIS ORCEHO R (4°C-37°C) # & bl U C HUCHESEEE A 880 L
TWD Z & ZWE LTV D 2978, REFRITIATHIE TIEEHE STV R W 2
A VT, B 5 R OFCEF OB E HIEEN KT TR B ERF LI TH Y |
AIFFEOFERIT NS DFATIHRDOFERZ T 5 b D TH D, RO EEDIHLIZIE
MIFAER OIEENEEN N EE R B 2 R72 LTV D Z ERREI N TWD % B OrE#ES)
(T HERERD S P EIC 0T TERE LB TIEBE O - < 0 & LIZIRENCTh 1R &
RENEEN T L o THEEBHE S TVD P, ZOMRIEIT 24°C 725 42°C OFPHIZ IS
HHEWIRED EFICLY | BERS IO ERRBENT 2 Z &8 MESN TS %, Sun
HIL50°C DAL PV 2 —RA 400 mL A A#E5 LI2GE . BAEEEROIR T 43°C
ThbHILaMELTEY 3 AFRIZET D 60°C OF 37 EEASE 300 mL D
BIUIZBWTCHRIBEDOHENEE L o7 2 A TPRAE I, HiEEhOHEINNENIRE D
WZHEE L TWD AR S D LB B D,
BREATSE 1 & [FRRIC, BEEN IR AT 2ERIA I =X LD—>TH Y | HIX
BN EMZ + ZFEMCE D L RO BEIH R 2 EES Th %, ATl
R FHIREFHA E TO 30 SRRV T H PTG 2 1E Lz # A LR A

m

¥ N ORAFHIRERE & R EEREFIA) S O = 3L X — BRI O BRIR S A
LR Enb Y, 60°C DX /7 EEAYREIOFEUZ X 5 B O, = x1
F—ERELZEMEETE RO —2THL I ENBEZXHNDH, k@ISR 2 I8N T—iE
PEDEENZ 1L, MAKOEROAEIZEA D 67, ZEFakiT & ik L T 3L X — &)
WA+ 252 EBRAGNE o Tz, ARFFRICEW TG, EERAT & I+ B HCEHEBGR T
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BN TR NVF—EREICAREREN A ON RN -T2 2 b, —B LT, EHEO
W OBRUT T 3L F— BRI B L RKIE SR Z EDURE ST, e TFZEIC R
W, EEMRIIRM A~ O MO F R Z 0 . —FERZRELE QR M 2 57 O
{EHEBE DR N3 2 0 | BN OB O FITER LTV 5 alEetEA#HE ShTng B,
LU, AR CIIEBhaAT, E#)+ BB RGRAT, EE) HRFCEHERGRAT O 3 347
[T, TR TORMEICR VT, RS L O RS RIEBIAR O it Bl 223 L H e
Mol bbb, Tr=r ZEERICBT 2R/ DEE (2°C 6 LIE 60°C) D&
N7 EEABEIOERUL, HE T B L RIT SRV ATREERE 2 Hivd, A0
FECTIREEN R IIRDNZ X7 EEREEE (60°C) ZHEHL L 723ATIZIR W T, fBHERR

% 0> A PTEBURE RIS RN L 7228 WAL It B O AT B D TREAEN KT W &

i

I

Mo REICRDEEITIR N oo, Flo, AT TIT 2°C B LV 60°C D7z AlE
SHEBARBOEBIZEBNT, A R Y > 77 VY &3 L) L& LTz iR
AT OB BRAENALNIRNo T, £72, 2°C B IV 60°C O AEL B & ARk
R L72WEITIZB W T, SCBHEIR AT O R Do T EEERIT & el L T, RIFREEIS A
YAV REN EFRLTWD Z LG BARDIRED Z N B EAREOERIZ I
THIEBRIUZZRNAE T TWRWARBERE X BID, ZALOREEND, 60°C DR
W R EA IO IUC X 5 B EB) OHINL, HALE O e kiR X 55
B L CWRWATBEMED R S 7e, BEENIAMIZE CHIE L7 7 > ik 7 L) B
ST, BEF U R EDIEREFRNVEANZL > THIE SN TR Y | 4%, B2 DIREDOK
BHER S B EE 2 KT HEBZRAT220ICE T U vk EOMLE R LT Y OE

LHETH D,
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BSHE fEwm

ABFZEI B FAERER B I\VC L BB R ICIBIRT D & v X7 B E AR ORI,
ZOHOBED L BROPTH TR X BRI ET L2 EBHALN Lo, B
REIZIE, EBENE%IC 300mL T 60°C DX L X7 HEAE BT 5 L, 2°C DH
NI EEERB B U R i L THBEROBFHIEN D O 3L F —HIE
¥ L OVH B PR [ B A BTN L, 2B OFT RIE, IR WECEIOEIRIC L 2

TRAX—EREOHEINIEEHOEIMNIEEL T\ Z EERB LT,
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B5E
BEER

B KRR L EER OSCEHERIC X 5 RO E L

%5 2 BT 2°C, 37°C. 60°C D722 /KOBEAN HIEd R L =3 ¥ —BHURIC
FAF T B a it U, AT CHESI TS 2 L 5 ST 5 60°C DI KEHL
BB T H I PIEBIHE RIS N L, Z D% O 3L X —ERES N5 = & %W
BN LTz, 8 3 B CIEE 2 B R/ 21 OFCEHERA & i 8) & — L ¥ —EIEIC

BAFTEBEZMGIT 272010, 77, ZHiRE L IEE) % OFCEHE RS B EE) & =1L ¥ —
BHE LT TR ARG LT, ZRIFICI1T 5 2°C OMmKOBRIE = 1L —{EHUE
D S D)7 BB 1L 2°C OHKDEROA T L F—FBIREICET RO
BNZEEHLMNC LT, BA4TETIE, FH2EEE I EOMPELEE x| EHRICKIT
% 2°C & 60°C DI/ 2 I OFCEHERAS, B I(ZHEHE B Z AT 72 W ikdT & i L
THEH & 3L F—EBIREIC T TRE LR LT, E&B% O 2°C DmKOEREZLT
S TeEATITEIBZ ICACBHERZ L2 WalfT & B L T 3 v F—EBIE DO EN L5 1
T HIEORERESFFT DO TH o7z, F72H 2 BOMKE L FKIC, EBZIC 60°C
DOIRAEOBIUC L0 BEIB L O R —BIEN T 52 L2 L0z LT,
B2 ELE A EOLED S | BV OB Z R, HEE%OEBRY A I %
o7, BESHBLO= LT —EBRELHENSELZ 26N LI, £ 4
T, BATHIE CE AR NRBIET 2 L MG SN TV D ¥ 7 HEAEHI BN T
b % EVIRE CEIT 5 Z L CHESSHEML, T O%OT 3 LF —EIREZ BN
HDHZ L AR U, BIEE T, EERTCEE) P OMEHERIC X 2 B NEPEH O IRAE 7
EOHEB OB CITLEBFRERRAIRDA I =X LD —2L LTEZ LN TERN,

BN OFCEHE I BEB) I L ORI KT THEC OV TUIMEAN AR L TN D
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H3ELE 4 BEOMENS EHENRIZKIT D 2°C OFEOERUTZE DE DT R /LF —
BINEICEELZ LI I 202 ERH LN 0 | EEEOMKIERIC X 5 H P
FEOEINL, EBFAR AR AIRICE RS RIE SR WATREEA R STz, 7 A U B AR
—VEFERTIE, EHEOBAT a7 aronlEx gL LT, EE#%NDS
AWM OREMG & LT, EENRITER) TRDONTZAKTD 120 105 150%I2 & 7= DKy
EAfife T 52 & Koy, EEE, R, ¥ BEEREGICERLCH Y a—5
VEEEISELZEEREREL TS Y, ERBEE TS, BRI OMILRIEREAME T
T D HEHITIC 31T D KB E OB OB KETHEOWT EBRZ A I 7R
OB & B AN RR ST\ 5, Kashima & I XEEICHE - & 237 BB 248
g2 2 A X2 7 DSWERIUC BAE TR A et U, EBNE & OB - &2 v BB
BHUTER) 30 0B OB E R L THERARHHZES S, ILF 7L a—23k Lo
YIS X BEOBNENEALT D Z L 2HE LTS ¥, Clayton HI3IEE)&IZEET
DRI DB N D% DT )L X — BRI KT TR ARG L B % OFEHIOE O HL
TRV F—EREICEEL RIS RN bOD, A Lo VX —EHREO X /3T B
Bt OBEIL T T £ REEE & il L T R L F—BREN DT I L2 HE LTV D
B, 4 TEITHIT DAFFILIEB % T D HORMOIREE O3S H B & AR~ KIE T
HRELZREI LI TOMETH D, H 1 mThRiB Lz B0 | EEHP CHE LT3
WX —ZBHEL L THATORWETIFEOR R “ 2B E 2 5 L EE% O REMG D
HHFIZHONT, NRE] LW Fe B m TRE L7722 & T, YOt a3 RS
OO DOEBERFRINEZ R T I ENTELLEBEIOLND,

FE2H BEFHICRTEHER L AHEHRRE
F2EBLOE 4 ZIZBW T IERNWECEI OB O O o %)L X — R % 0
SH-HE L LT, BHPIEBIHE I OBMMN T 55, BT OREZ AR
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BT, HEMREZ I L CHB L OMGOMIIGHEIC REFTEHESNLTND Y,
HET ORI BAFHIE O BE LR TH 0 . HEMFH TERT D8RO R & HE
B OBELE ORI A L 72 WF2E Tl B2 W ECRR O B X 0 BUHESERE 395 =
&M ATV D 23 RBFZEICIRB W T H | 5 3 B TEEZIZ 500 mL DHmK (2°C)

AR U 7245501 WP RS R A 28 B INE3, o 4 ISRV COB B £ IC 300 mL O
Wiz & o B ERHE(200) BT 5 2 & T M IR A BN L 22 2o 7,

—J7. 52 B CILLHIFIZ T 500 mL DWRZK (60°C) FEHU 2 A PRI AE RI AL A3 B
L. &4 BIZBWTHIEBIZIZ 300mL DWW F 7 BEHHE (60°C) EHT 5
Z & CHWBPEIGHEREIEMEM L, =X —EBRENHEN L, D OFRENS
W A [E1 5 D BN TFE B 2 B OIRBE IR fF 9~ D ATEEE N B 2 b b, & 2T,
EHCL 72RO & P ERIRE R I 1 D ER A o~ h ORA R E 2T
Vv OFERFBREE FHV, 2B OBEME & Bt L7z (Fig. 21), 55 2 FIZEBIT 5 2°C,

37°C B LW 60°C DKEEL & FRUHEEEL & ORICH B2 EOMBRBGRIES bz (r
=0.830,P<0.001) (Fig.21 (a)), % 4 FIZBIT D 2°C B LUN60°C DX v /37 BEHK
BHEIR & A IERE & OMICA B2 IEOMBRGRAZRD bz (r=0.692, P < 0.001)
(Fig. 21 (b)), 2 WLE 4 EOT — X EHDOEMITICB T, EHERURE &

RUHERIE & ORI IEOMBIREREIRD b7z (r=0.319,P=0.016) (Fig.21 (c)),
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Fig. 21. The relationship between pyloric antral area contraction frequency and water temperature
(a), protein-containing drink temperature (b), fluid (water and protein-containing drink)

temperature (c)

Data were analysed using Pearson’s correlation coefficient (r) test. (a) There was a significant
positive correlation between energy intake and the frequency of the total gastric contractions (r =
0.830, P <0.001). (b) There was a significant positive correlation between energy intake and the
frequency of the total gastric contractions (r = 0.692, P < 0.001). (c) There was a significant
positive correlation between energy intake and the frequency of the total gastric contractions (r =

0.319,P=0.016).

IO DFERN G | LR & BB OMRF AU T L H T ERIHE RIS oD H HE H
T DEEI ORI ITRATT D ATREME DS R S iz, £7258 2 % (Fig. 7) B L O 4 % (Fig.
18) (23R T, WOBHE R OB PTERIHERI 2 & =L & — 18 HL g & O FIZIE OFHEIR R
WFEO BT Z LD Bd U7 H i PIERIGHE R & ES 2 Aokt O JRLE & DB 4
B E 2 B OIRE & B REROBFEREN OE-Z X —EBRE L OF#EZ YT Y
> OFEFFABIRE A TV TGS L7z, 352 BT T 5 2°C, 37°C 8 LT 60°C DKEIN
& T L X —HEHUE & ORICIEDOM BRI OB AGR® Hiviz (r=0.298, P = 0.092)
(Fig.22 (a)), [RARICH 4 TIZHIT 5 2°C B LN 60°C DX L 37 EEAYEHER & —
AL —EIE & ORIIZIEOMHEBEMR OB 28D Hivlz (r=0.302,P=0.151) (Fig.
22 (b)), FH2EWEFE 4 EDOT —F 2 EDETITIZE VT, SOBHERURE & #IHE
% & ORICIEOFBEEIR RO b7z (r=0.300,P=0.024) (Fig.22 (¢c)), ZiLHD
fi R BECT RO, HE#MPEIGERE, v —EHEORMIC, £
AVIEOFBARRN & 0 | IR WA OB EUZ X 5 = /L F—EBEE O, IR WOER

BHERUZ X 2 B PIERIGHEEE O LTV 5 ATREMED /R STz,
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Fig. 22. The relationship between energy intake and water temperature (a), protein-containing
drink temperature (b), fluid (water and protein-containing drink) temperature (c)

Data were analysed using Pearson’s correlation coefficient (r) test. (a) There was a small positive
correlation between energy intake and the frequency of the total gastric contractions (r = 0.298, P
=0.092). (b) There was a small positive correlation between energy intake and the frequency of
the total gastric contractions (r = 0.302, P=0.151). (¢) There was a significant positive correlation

between energy intake and the frequency of the total gastric contractions (r = 0.300, P = 0.024).

AWFFENZIBN T, 5 3 B CIELHFAT & Bl L TLFR%IZ 500mL DmK (2°C) %48
B L7237 Tl HEPT W m e m L. £ 0% O = 0L F —EEENED L2,
MEENRRAT & bl U CHEENE2(C 500 mL DK (2°C) Z#EH L 723 TIck v Tid, B
TR MBI L2 b D0, =L F—EREICHERETIRONR D > T, FKIZ,
4 TmIZBWT, BOBHERZ 1T D7\ BB T & ik L ¢, JEBZIC 300 mL D & 23

HEAE (2°C 5 L < 1L 60°C) Z4BH L 7-3TICE ik, B AP ER I im A 23 g n
L7ebo0, Z 3 VX —EBREICHBERET AN eh 0Tz, REFRFICEWT, Al
OHCEHERA =3 L ¥ —FE RIS JIETHEA G L7 B TR Tk, fopHE RIS
% — ) 70 B WP W A O ILRIZ = R L X —EBRED DT L ERO—>TH b &
WESNTEY B, & 3 BORHRFICHIT DRERIIEATHRELZFFT 2O Th o7,
BN OFCEHE IR EBIRRAE 2 JIF T 84 it L7z Kashima D DE{TAFZET
X, LURZ U AEENEIZ 400 mL OFF « F 287 HECEH AR L 72EITICR W T,
EENLITHE « & VX7 BRI L TV WERT TS K ONES) 30 /0% & ik L 8
RZEMIER B FA~DOHCRPBD LI Z L2 WE LTS ¥, —F, H3EBIUOE 4=
DFERG | THEN R ITHCEHERIC X 2 B WP oMo A Il 59, =31
F—EREDNWDT 5 Z &7 b R DB OB & EEN % 351T 2 BORHEER
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TiE, H PR IT E AE O BN 2S = L X — RIS KT THRBIC O T, B LHRT
oD ENRE ST, —BEOEBZITEFNS O R —FERENEDT L L
D ST M LERRFICIIT 2 AT ORCEHER & bl LT, EEh O SCRHERUE
TR F—EBIREIKIETHED NS WATRER B 2 B D,

Z OMIZERITHE 2 KT T AP & LTI, RUFE TRIE 21T > TW R WA
PR, BIASEARRRIZ K Dl & 381 Hivd, Kojima HI1E, @EOMRIRZ Y v 75E
#)1% 2 Whole body cryotherapy & FEIEAL 5 EHKIRE (-195°C 72 5-100°C) F v B HNITA
D EBHEBETLZ LI Ko THEIHBO = R LF —EBERENEN L2 L2 REL T
BY, AEMROBXICLZEENE 2 HND S, HIEEIAIEMRE L ORISR
D E N L > THIWICHI S TR Y #2100 RIS OIRTE (bl X = 1L — 8
EOREZIT O BEBAZENIED Z ERHEIN TS ) Kojima & XKL
U v 7 iEE R DR RIEIC KV BB O 3L —BIES N U2 BRIT, R 2R
UGefth & bl U CHRM BB S ClL OB Lo 2 & b | M BEBEDFHIRGE T D
Hahnz g |22 AR DRRTEL 23 TTHE L 72 & BZE L TV D 8, ZZdkadiptds L OREIZE
AR ORIGE LI = 3N F—EBREORHIC L HET 5 2 LB MEINTEY | R
PEOMRTE (LI = L F— B E O ICREET 2 2 L3l S Tnd 12, K5
Kojima 5 DRI 5 FER TR 21T o ToAFFE L IR, IR WEEF 2 BT 2 &)
ST KNG DIRBGRBE AT T TH D LR D, L, AW TIEA
AR R X ORI BAIEBI O JE X T > TRV b OO, 55 2 B LU 4 FHORE R
5 60°C OECEIOEIRL 1T B EEN M LTV D Z 2D, RIS EARREALOIREET
BT FREMENR B 2 DL D, BIZZEAPRILASEANR & HEHIRNICIER 72 2 L | 60°C
DK DOEEUZ RIAEARRRIRTE I 2RO 2 LT, =L X — IR

%G LIz ATt B 2 b b,
FEAMRICB T, 53 B LU 4 3 CRAEERLVE  ORIEET - 7228,
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BB OB E O F BT 2B OIREDE NI L 27 Vb7 LY v PYY (53 &
DHRNE) . A AV AREOEIIA O olz, BEREEFRLVESTHDLT VL
b7 vl > PYY X B EEB ORI Z1T 5 WHLE R LE L & LTOEMbED 728, KA
FCITHER L L F—EBRENEICHEBE L TWDLD—J, 77 LY > PYY O
SWERRICEN R SR o7z, HEBZHIET 27 b7 LY >0 PYY (250D
B R DR Do 72— 5 C, BB HOEHE IR O A EM T 2 OB O IR EE DT
Ko TELLIEH & LT, BIGEZHIEd 2TV e & OWLE R LT O & 28
AL TCWDARENRE LN 18, £F U AT+ Z5BE» 60 S VA ELE AL
EFUTHY | HLE OES) &L RROFIEHZ1T > TV D 19, S% OISRV TR, &8k
BEA/VE 720 TiEe < BEB A G T 5EF U 722 EOWHLE R IVE L DRIE %

TV BT SOOI DS B SN R 2 KT TR ORI P LEL L EZ 60D ¥

B3 7 AY— bOESHEHHZ~DIEH
3 IRV CEBZ IR & i L T 3 L X~ EREME T 5 2 G

mEZpole, B3 EB IO 4 EICBWT, EEEOD 2°C DIMAKBLIOZ ™7 BEH
OB OBEUT BE) DB 21T > 70T L XV F—FBINETE DL 202 L 2 W] b
L7, 52 mR IO 4 BT, 60°C DIRKB LU 7 EERIEIOERUX, <
DHDTXNF—EINELHMESELZ PN LT, S HITH 4 EZEOREND
60°C D& R EERPEOBIIZIZIHE VT S H ONRIECI IR L 72n 2 &
D EENEOIENNF N T EE AR OBEITE ORI E I, mRuF
—EREAHINSELZENTELZEBHLNE R ST,

EENR TRy, EBAE, R, ¥ N EEEUNCERL TR 7 ) 22—~ %Al
BWEEDZENRHERERESN TV DA, Clayton HIZEEE D 500 mL D 6% % 73 7 E Rk

(4°C, 126.4kcal) OFEHUL, 500mL OHEFE, JFE. ¥ X7 EOEFN VNI T®
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RECEE (4°C, 3.6kecal) L HHZL T, D% BHABEROEEIND O /L X —EFIE
ERWOSEDLZEERELTND %, F4EOERLY | EBRICEROHELE S LT
LN, ZDBRDOT X NF—EHNEOERTAME SN TND X T HEHHEHZ DN T,
IR2NVREE (60°C) CEET 5 Z LICL ) HEBAEML, ZD0%O = 3L ¥ —HEE
DN 5 Z L amE L, EERORKEEMEELBEN D, FEEBIIZKIT 52K
7 BEUR I OWTHRRIERE 0D Z LR THREND, F25H 4 EOFRIZE N
T OEB) + M ECEHE G T L ONES) H IR FCEHEBGRATIC TRBHE IR 12 A A U D
EEAHERR T & o, THENRIIHE - # 0 RV EHEIOEIIC LY . A R Y U WHEER
L7V a—rr OaMEEI LS Z &6 1% JEE) HIRACEHERG T TIIfm 27 Y
D= OERRIZLE A A Y U WMBEESNTE Y . o, EEBZOBBRAMET
LT WREHFFIZ BN T b =3 L F— B IES W OB L L Tnws Z &
ZFA OGN TEZ, ZUODORERND, EENE OIRDEE « &7 237 BHCE O B30
RO ) a—r o OREZ RN E LICREMGE . 20T 4 a VBB D200

WY = x X — B Z TS 5071k L L TATH 5 ARt mg Sz,

4t RO

2 mR IO 4 ECIRRERDEEOIEHERN = /L F —ENEIC KT T HEL
BT L, LZEE E BRSO &L L ORMEICB O TH, BOWIREIOBEIIZ D% O H
WA PRI [ S N L. = b F—BIEDS N2 2 L 2oz Lz, BEEO
TEMEARIZ RO B L KT T Z ENME SN TN D —F, & 4 TR WOECE
DIERUZ K 2 BAREER/LVE | HEE L. HAASEHOZTERO b Tz
EMH ARNWEEFOEIUC & 5 B EB OIS & D & 5 RAERKIEDELZ /i L TE
BEITTESELENICOVTRIFFERE LY HNICT 5 2 R TE ed ol AT
BN THAN~OBANKIC L > C, BEOMFE & FRREITE bIC L7325 2 &3
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ENTND 5, F7z, 50°0C DA L VYV a— A& ROKE LIZHAOBENIREIT 43°C
ThdHEREINTEY 3, RFETH 2°C B LW 60°C OHCEHERE X E NIRE DA
b U7 FTREMED 8> 2 28 | FERRIT T M PR 1480 S 5 B 2 B U 72 IR IS DWW T
RHTHY, 5%, B2 DIREOPE AR LI BEOARN, FRCENIRE O Z(b % i
AT OMERDDL EEXLND,
AFEDOHIREIEFERABIETH Y ARITHAEHO L —=0 7 Wlica T 0 v
g RO XN F—EREBLRE T OLERH LT AV — MR e Lok
AOLMETH D, FIRHC, EEIR O XV F—BREORD S, REFEOBIIATT

A TNE < ATREMEDS & DR E AL ISR DM b LETHD LEXDBND,

B SHROERE

F2ENHE 4 FEINT T, 2 F—EBIREOHE D2 B MBI O R HRAZIT
o, H2ELFARICBN I y THEE LI a2 -0 7 L —7 OB -0 RFHE
ATV E T 2 v 7 = BROBFRELITV MMEIC2 2 ETERL T H U,
IARAF—EREEZREN L, bay 72 BRORFLHE-BORFIL, ThZhTXx
X —EIREOFEFEE LTHL LTS, LnL, BEIITIREZMHET 0D
FEIE LB, B LEIREL SORM L Vo B MIEAFEST S 1%, Lo, K
METIIRHEENBEEL B L EBRTETNDINE VS EHRE~OEEIC DN T
HELTELT . TAV— MR HATIBFIIBT L= F—EBIRELHNEE 57
DHDOWY A& LT, SBOMETIIRFLZBNLIE L TN DI E NS TCBRFEA~DE
BIZOWTHBRANDBLETH D,

ARIFFENLZE §R RO BN % O R O BB BN 72 = 3L ¥ — BRI RIT T %
BEtL7e, LU, TRV —=hNMIBITFLIHAD ML —=0 ITRRAEHROa T 43 v
B2 B0 ORFITHEFEOHRF O 0IIE, 5. A 2 Ofiffse L7218 W ECE o
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BARAICKITTHEL Wolo, BUEOEBERHT 2LERH D,

F 7o, FATHFFRIZE VT, 50°C 25 65°C OECEHT B BALFE CHRIE L 7= B ISR 23
HINT 5 Z ENHE L TWD Z En 52545 RBFETIRIRNWECEE LT 60°C DK
(BB2F), XU U BEEANE (B 4%) &Mz, 80%VO0umn DIREIZI T 5 30 47
WDT =2 FEIMEZIZBN TS, 60°C DX 30 EEFHENT 2°C DX 7 EE
AIEFOBI & il LT B ORPRSI IR 2N S Eieho7, LavL, AFARE

o

@

FEBN S S 1 2 AR E L7256 EE O HiER) - A BN S 572912, 60°C &

RED R GIE L TV D20, EIABOMKIC OV TH SRR RN LETH D,

Em

FoHi S

ARBFFE TR DRI ORI B L BB & O RO T HH 2 B & L7z fiokt
BIMAEOKGEAT O 1202, LT D 3 DO REIToTc, ZNENOMIENEH LTz
FIREAA, WFZED HRY, FEREZLIFICE LT,

[FREEAFZE 1 (58 2 )] R#FICRIT 2 B2 2 BEDKDOEEA BiESEB L OARRKIC
5% 8%

IR« R IR I8 1 D48 IS 2 BORF O TRLEE 73 i E) & AARIC KT3I DL T i
BRNORET STV Rn D

B 5 R N BYEOLFRIFC 1T 5 72 2 IRE OK OB B iEE) & B KET
B s 2L,

FER . BRFO—REHATIC 500 mL OEK (60°C) R 5 &, 500 mL DA (2°C)
AAERL7ZBR & i LT, B B OB FHE DS 0= L X —F T L OH P
BN B S 2 7R L7, BOBHE L £ 0> B B PTERIHE I 4 & =1k b & —HE L EE

IEOFEBEBIRRIC S o 72, ARBFFEDRERIZ. 500 mL DiE/K (60°C) OFEHUIZ L D%
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L — B IR ORI EEOIMNIEE L Wb Z L AR LT,

[RREEAIZE 2 (5% 3 %) ] EEE Om/KEE B EENR L ORI RIETRE

[EIRER B M E AR 2N E T % OFCEHEEUZ X 2 1ML E RO B IcER T2 b
DIRDIPARHIRZ &,

H Y AWFZEI AR A AN B 361 2 3EE % DR AE3K 6O B 41 2 e D /KIS,
HiESR L ORI KETHEBERTT 2 L.

FEF  70%voomax DIRE TIT 272 60 7[00 7 = ZiE@%I%, 500 mL DMK (2°C)
ZEIRT 20 ENICEL LT, ZRFaT & iR LT, RRREIC = 3L X — B EE
THLIENASNERST, 60 S HDOLHFRIZ 500 mL DK (2°C) DERZAT> 7
AT TR, BT L B LT =R —EIRE A D Lz, 60 0% E:RS L < I
70%vo2max DIREE T 60 731D T 2 =2 FE# A4T > 724212 500 mL DK (2°C) A2 HL
L 72T IC W T, K 2 B U 7 W22l T M ONEEDEATT & Ebise U CH AP sk
HNE B Z R LTz, ABFEOR RIE, EEFE R IROFE L LT, WA

B X 2 B P ER BT O BN KIAE T BTN S W L AVRER S Tz,

[RREEAIZE 3 (58 4 )] EEVRICEET 2 80BDOIRE D HiEEE L ORKICKIETR
=

IRER  TEENZ BT DT 5 & X7 EE AR OIREN HiEsh & AR KIET
WO L,

BB R R B BV CGEREVZ 1T 2 &7 v 37 BE AR OIRE ) B Bk L
ORI KITTE LR T D L,

FE A+ 80%V Oomax DHRIE TIT o 72 30 23D T > = 7 €@ %1%, 300mL DR\

N7 EEARE (60°C) ZEIT 5L, FRETHIEWS U7 HEAHE (2°0) 2#
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U 72389736 KL ONEENZ IS & 1BH L 22 V0BT & bl LT, B B PSR s L O
FOLF—FERENA BICEMEZ R Uiz, AFZEORE ST, EE3RICB T IRV Z o
7B EHYE O (60°C) 12 &k 2= /L X —EBEREOHINIL B EE) OB INCEE L T

WhH T EERELT,

FIHEH W

ABFFROFERIE, —H@IEOEBZITMAK (2°C) OEROFEIIBD LT, = /LF
—EBRENEOTH L Lo, BHER L O OEB #% o WRERHR #1238V T
TE2WEICEE (60°C D7K 500 mL 33 £ TV 60°C D & > /37 B &G HE 300mL) DOFEHUT,
H PR RS KO ) L F— B RE A NS E 5 2 L AR L, ARBFRIE, HaE
MG 23R B AL 2 B R ORFRIHATIC IS 1T D IR WOECE OB I T = L F — IR O 1

I 59 % etttz in Lz,
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