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Chocolate as a mood modulator

—experimental analysis—

O kY- B R - LB ETFY - R

BLR—" - RHEFNED - Al L 19 - $5RE T
Shigeru Watanabe, Izumi Furuya, Yumiko Yamazaki, Tomoko Fujisaki,
Taichi Kusayama, Kazuhiro Goto, Rei Nishiwaki, and Takako Suzuki

Psychoactive effects of chocolate were examined through 6 experiments, Experiment 1
showed that cacao-mass reduced immobility time in the forced swimming test in rats. This
effect suggests an anti-depressive action of compounds in chocolate, Experiments 2-4 em-
ployed a conditioned place preference (CPP) paradigm for examination of reinforcing effects of
cacao mass polyphenol (CMP) in rats. Administration of CMP induced CPP dose-dependently,
and attenuated the conditioned place aversion induced by FG7142. We examined the mood
modulation effects of chocolate with two human experiments. Mood of the subjects was
measured by evaluation of a list of personality expressions. Consumption of chocolate
changed the mood. It is not clear whether or not the effects observed in humans are due to the
pharmacologic effects of a particular compound in CMP. Nevertheless the present results
demonstrated mood modulating effects of compounds in chocolate both in rats and humans.
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BEANIF s 2L - b ZERT 01590, AH 4
G E LT AEDEI LS ciRTidiad, Ehken
HABROFEEISEbhbhoa 2 —Jich s
WBRDF 3 I L — b THHEWL, 44 HERD O PRk
Licbrcoad3NT, BRELTAESERT 5T 2ibiEn
BEMsEmE sy, wFaar—rELTEEESN
B ENPREI St Tr v ek —F UhiaaToRE
EBFEL DD 18284, BNEI4TDFaTL—F}
31847 EICEETRPE N TV B, OVETIL 1877
FiiBEAET [TFREHE] HRTE N, BN
INTFaalL—F 1007 5 LI2d caffeine 18 mg,
theobromine 310 mg, phenylcthlamine 0.7 mg, tyra

D BRI SRR o LECE

? SRR AFEREHE

¥ Ruhr-Bochum University 8f%¢ 5

B RR R EDERAE

5 University of Exeter K2 Mi-t-iget
O FIRRAFAFICEE - HTERR

D BEMERTAKF IR B - I

mine 1.5 mg A& TV 3, BDOF 3 21— +EE
TREFEOH S ICLZRNOKENRIER LR FT
H5EEZ 5N B (Bruinsma & Taren, 1999), L L,
F 3 3L — bERD T8 (addiction) ® 8 ¥ (crav-
ing) £ &b TE D (BRI Hethe-
rington & MacDiarmid, 1993), F 3 2 L — b5 th
IR bZER I TR S,

EB, At =R (BhAholsiinThdEAHh A
=RV b D) VL Sh DEIEMER RO &
ZZONAPHEMSLEFNTWS, HFE—I(3 tyramine,
phenylethylamine %X & DHERKT 2 v THBAH, hd
HWBLESLHERTE, 7 3 v BLEZ (MAO) Ik -
THRMEINZOTRICET 2L EFBLIC VL, B3
theobromine, caffeine & &' ¢ methylxantine 3§ T &
%, caffeine {37 v + OREMIGIEF THRILIRE L
% 3 A (Bedingfield et al., 1998), # ## & = X th D caf-
feine SRI3 1% LITTH D, REHEBIBITICIR%E
bORBREEIEZ IV, b FEEBRE L LHITE,
I—E—®Faar—thSHUEMCENSNIHART
b caffeine, theobromine & b iZf&3H S DFFBIHT]HE
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TH b, LhL caffeine IXHEFTNRZ LT okt
L theobromine D [N EM AR T -~ ¢
(Mumford et al., 1994), theobromine #&{L 1R O H&F
372\, caffeine > 5 theobromine ~ @ F¢BIl4i|#kh R
ORILIIEMERTHIEEAER S W (Carney
et al, 1985; Holtzman, 1986), Caffeine (2E##/ (2
adenosine ZAKICEAL, Th%x /LT dopamine %
MZEDEWEEH 5, FE0 et L cannabinoid %
NTB6DTHB, F3 3L —tHh5 N-acylethanol-
amine AR ENTE Y (Tomaso et al., 1996), & D4
H (3 FE cannabinoid A K E ML s &, F1HNA
t cannabinoid T4 % anandamide % 8N & ¥ 5 EH
Ao, KL, EBEOF s - FERTIOLS K
RN TEIHBICEZDEIDMBERTH S, &5,
BiEIC I » TF 3 3 L — b tetrahydro-B-carboline
HEAGETh TSI &b » 12 (Herraiz, 2000), CD
TN e A FiE MAO % L 72 © benzodiazepine 2
BARLEET S LIk 3 HRHEMER SR>, F23
V- FOEERE LTI 066-0.7ug/g TH B,

TREBICF 3 7L - HERVLBHLSHREHD
125972 Faar-— FEROBRHRELTELS
3 0EES (mood) 1L 2RNBTH 5, B 14 #
HOWEATERF 2 2 v — MHENEOZVETIREAND
W ABEBVLLEOVS (Lester, 1991), F1:, KEODOK
FHETRY VEBEF 3 2L - OEBIFORIc—EDR
FHEL SNtz (Lester & Bernard, 1991), &M F 3 2
L= MEFEOB X Z XTI HBEBHETY S EHEA
PHEIHMT 32 &bF 5 2L — FERDORNERICK
THHRERET 5 (Rozin et al, 1991), ChoOHE
RO EAABEEF 2 3L —  OHRNEL AT 2
bOTRIEVY, KAEMDLDOF 2 3L — +ENE
NETZ6DTHD. BYOEHUIBCHMTS (self-
medication) & W5 flliff %5 > TH Y (Christensen,
1993), F 3 IL— kA2 TR VY LRH BHDLEY
HofLBoBdB#EE L TERE ATV 3 oMfetEdRmg
XN T3 (Bruinsma & Taren, 1999), % 7z, B#HBAIC
BCHE LTF 2 2 b — b AT 3 A3 IEER
g VRERTH B R T ) —ERREFCHE U LR
ffi] 2/ RTENBBLE BVHLN TV S (Schuman
et al,, 1987), Macdiarmid & Hetherington (1995) {3
20 ZOBBEDOLYEE 20 4D F 3 7L — b [IERE] O
HTT7THMIChE>TF a3 3L — FMEBRERSDOE(L
ZIBELIH, F a3 3L — FEBUCK AR NE
SHREZEDH I, -1,

CHOLIE, EFTOMHEHROEZELEFaaL—+
ORNMEMN R LTS 555, ThohHICHKEDOTR
ERMLTOBZOH, F33L—MeE&ThsEEES
BADNBTHZ00I> WTHHRERNBEH 5
EREVEHL, TCITERTRETEHMERICEL-T
F a3 L — FROORHEMMRERET 5,

2) BMERICLIK[SEHUHRORE

T[T DBEMHIR X EXENHETHRITESS, L
KIRY RO R 2 Y — = v FIHR & h B sk,
W CRHMEERT#LF (CPP: Conditioned Place Prefer-
ence) I & » TRAWENRE DT 5,

ER1 BEIKATOERBIREANOHE

iy YAEROBRFHIHVW SN B3 ERED D & Siciif
IKikiknid B (Porsolt et al., 1977) THENE YN 5
A2y ORTHENT bOT, Kb Shid B Ak
DTLIE S $5 LTI ESHIREICKHR S, BAIEL
ERicorAns L, FHHUETS (learned helpless-
ness) I2& » T, &HH SHF Dikhid, WMINKELEE
<o UL, COBRCiy vEEARELTE &, #H)
REDERHV RSN, INRFEHEN» SORELE
ZoNTWVWE, ZAERTHIDREHAVWTHHATRAD
HRERTT 5,

;] S

WERk: U 4 2y —FiEVES &+ (20 HED) 20 @&
RO, TR b 12 GHIOREEY £ 7 L0 AT
FTeEEgsh, H, KidAdicEL ont,

E®: AR 18cm, G& 50cm DH 5 ATAEZHL
t2o TKEKBFIZIZ7KIB 25°C DKAFEE 30cm £ TAN
teo FREOBERIN 5 RVCAND S » b DALFET 12.6
Ny AT, EBRGI 70 dB oQBME NI N, &
tze 7y bOFHMBE= Y —FLEICL > THESN
126

FE: —HHBTXTOMEE b 15 R0 mEIK
KEIT»>120 CORT » +F OEHEERIE 1 DEICEHRIL
tro KEKERTH, 5o L OEERE, 32C o1 v +a
~N—gic 15 3EANS, 2 HEIZ 10 @iA55 2 Bty
Foht, hhABRHH A~ R %MK 1,000 mg/1
kg, AE Sml/kg KK B L HICBETHEVLbDEK
PRBHE 1 BRI E NIRS s h, SHIB NSRS
nt, sdlkikiz 5 AT, oMo mEEEINE 1 5
EATEMIL 126
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2 BHOBHIKKOFR I Fig. 1 ISRENTWVWS, #
h A RGBT X TORRE THHIBE L » (BICHETR
Mg s hTuis (Wb r-test, df=18,p<0.05).
F ORI T R I R AT L < BT 2 o1,
AN AT REEGERTEEOL I BEBIRR A, -
fo. COREREHBUEEGHERRRO Y 25l -
1RITHROERE b—5 L, RH 1999 Dh Hh A+ =
ZHY T/ =N (CMP: W hA4=RPDHEY 72/ —
WVED DOF R+ L AEROHE L SBEEOHZ 60T
H 3, bbbz +ERRIC K » THIE & h 3 RE&ME
MNCMP S THERENL EVHYHMALETEY (FEL
fth, 2001), #HAKSOEREHERIEI—E L TRD S
NTVB, L L, idhlKik T O 3.0 B ER &
BERD DI NIT VI, HH A= 2O LEEROA
ERLTVWBEREVHGL, B+ 2 2ORENE LY
KB E N L TR SV, EE, Kuribara & Tado-
koro {327 27 (1 g/kg) & theobromine (10 mg/kg)
hiw o 2DO7EHM: (ambulatory activity) 1t € 3
CEEHELTEBY, ENFNOEHENREEZL ZLH
b b,

bhbhidhiz b L2 FNE L F TRIFT 20127
LRy yEMRITIC B RIETF s oL — FEROWES
WS, FEBRCRRFLSEILRASh G, 57, L
H L, STAI (State-Trait Anxiety Inventory) iZ& » T
KERLERETZEF 2 3L — MBRUC & » TREM
[0V R SNn: (B « HE, 1999), ETARaJEE
HEEEERMICE - TE FAFBRR/ICLTFa T
L— MENZ &€ 2 &, 0D REHIAHHIES 5
(Weisenberg et al,, 1993), 18&, bhbhod e b OFEER
TlFsaLr—-rIEHENTHY, TOHRERB XL
EWRF a3 1/4056 1 TH 712, KEROMEHIKK
TON D4 7 RIEEHRBIEIBATRIBLERF 225
BN T 50T, £ bOEFEDOF a 7L — FHENER
Ty POERTASHIL I BRIy vEIEA»RBIL
TLBEEFFEZIC D,

EER2 NHhFICXDIREEEIMBIFORRK
EbO3F 2 3L - P EEAREBERL, B LHRKEN
PIBEERT & E N A ARSI HRILIRERE > LA
TMT B, ARELTOF 3 3L — bicidbhx WD
SENTVRH, HH4=7RICETHBHESOHKIER
MRLNRERF O L AT HCEASNS I ETH D,
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Fig. 1. Immobility time in the forced swim-
ming test in rats. Cacao mass adminis-
tration reduced the immobility. Small
bars indicate standard crrors.

EYoMLE GHMDR) IEREMETREITF TR T
&3, RUMISIBIFOIBE T, & CHIEOIGH
ot BBIFERRIET 5, ZOBUCK DD HTELT
WISBRRHIEEF OB, SUVIRA T, BOISIERE
WHTEILB, bl, CMP o5& 2 DIE#EIFHO
BEthEHESoh b &tk T, % DEFHFOWEY:
MBI N, CMP IRSEMNRERE>E X 5
ha, 588307 =2 — LEAVE-EREYE &
L, BWHMEIEELEVWESIKT B,
;) ik

BBk v o2y —FHEMES v b (8-10 ) 24 &
FERW, WTFhb 12ROy 1 2 Vo ATR
TR THBE SN, M, KEHINCEX Shiz,

R/ FEERIL 256X25X25cm D 2 XBEH BT
7 ) VRO T, —AOXEORMIEBATRICERE 5
mm ORA—REICH T 5N TE D, thOREmIZ R THER
IR, 2 >oX o UM E A L Tl %
—HiiHT 3 EHTE B,

FEE: F18HIRS v M 15 SRIEBICEREN
REREE, &b OOXEITE DR L h i
5, PNORHESITTE, LoiFasniih - X%
TN, EFshiHERBKNETE. 55 brAA
42 28 (10 @A), CMP %58 (10 Ei5), £MAE
KIE5EH 4 fEE) cadons, &5 1,35 HB
BHAAZREIECMP (WFh b 50 mg/kg, 5 ml/
kg) 7 dEFHANEK (5 ml/kg) 2BARE L, #0i%
FEBIFANC 5 - % 40 RNOHST S, 2,4, 6 HOT®
ERKEEAKSE L, ST 40 AR T 5. Lk
D6 HDOERMESTD®K, T v FiT 15 SRE bR
HEERSE, {RESHICL3BFOELEHNS,
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Fig. 2. Correlation between staying time at the non-preferred side prior to conditioning and the effects
of conditioning (difference between the post and pre tests in sec) in rats. Both CMP and Cacao
mass groups showed negative correlation (upper 2 panels), while saline injection did not.
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Fig. 2 3% | BHO#ETF L RESHic L 3% (LER
To NAATRBBEVIECMPICKBRED T EFIT:
AR, B DEHOEIFORENDIWEERBESTD
MRLBEEICEDONG, H A4 2RISR TRAMS
FHIORFEEESTOREHBHEMEH R 061,
CMP B¥Tl3 054 Th 7o L L, oMK
MEALL, RESHHTRTOENKE VLD IEMTSITHE]
OEFHEHTHO LD, BETHE, ULABRERS
bo TWIBAETH B, THbb, "h+<2OMRR
BB R E VS L0 BRRURHOREY R E
EABZIENTEDR, COLINHBEIBIIRESHD
BETHFRIFXE IRV ELIAREINERTHE, D
Lh#iv, LA L, Fig.2iimR&hadkHic, AR
Kick BEHFSTITREDL S WHRIIEDOSNILVLD
T, NH 42 ZRORFRENRIBRICLEbDOTIRE
(, BASHOBMRERICL3 bDEELON B,

EE 3 CMP I[N EHNEO AR

FER 2 R A A AR DOITHAENRETRWT 20, b
LENHERERICL 2 bOTHNE, ZOMRIIHE
KENREILERTIITTH B, FERTIZICMP 0

B-ROL IR &R B,
Pl &

WRk: v Ry -FRiEHES o + 40 BEEEVI,
ChoDEEIIATIBIAT 12 BRI Y 1 7 VT
Bah, f, KIEAHCENRTE,

#&E 55 FHOCPPF » 7 2 (ENV-013, Med-
associates Inc.) Zf#fLt:. £y 7 X323 2DRAS
X SRS N TV B, 2 DDOK & 12Xl 1338 X
T, Fhoofici3hsLWXEH B, FhoDXEIC
(3, HREAOOVINBELZIFHT 2000 15 fOKRAR
7+ b E—-AFERELSMfOTEY, BHFoF L FTIC
- TIHEICREET A ENTE S, EREBAHOLE
12 21x68%21 cm (MHEXEIEXEE) TH 3, 74 b
v — (3EBEBREOBEIC 5em BT, EIRKEIC
629>, hRKEICIEI VTV E, hRXEE,
HEIR 12cm, KRB0 PVCBUDBEL RN 515 - THD, &
HHOR Y 1 —F % — FRIOEFF VTV B, BIRKE
3, ZOENHEIE 1lcm TH 5, —HDOXioNER L,
2o PVCHIOEET, KIIEFR48mm OXF v LR R
F =D 16 mm BB THOLTL B, fitFOXEDOH
HiZBED PVCROET, KERXF VL X AF—AVBT
125X 1.25 cm OFEBIROKTH 3, F1:, diXEGE



[OEEE L TDF s a1 -k 17

HICBHORY h— K% — FROFHITT VB, CPP
KR, RITHBDBIEZ0BE 0% 5/ —LT
I{ERE NI, R ABRIEIMONTTEE ST 3/
®», 70dB OHEMETO b L TERI T DN, EER
RO RRE 1 BXHE, KERXHE B LZ 2 1x, AXEH
BLE 251x Th -1,

FHE: FHEBRARFoF v FTOHD SNIRET
IKEOXEICANSH, | Hkic F 7o %, 15 5RIE
IS N2 FH# S & T KB ToBIEREI %5+
%, TOD%, #ERIAIZ CMP 5 mg/kg, 25 mg/kg, 50
mg/kg H LU 100 mg/kg &5 D 4 B HEE & EFIX
BB B ARSI L T, DEOFHICEE LI
Siroht, &S0 6 ARMICE - TR, 1,3,5
BEICIICMP 2B NEE s ik, FEEIFXEIC 40
SR E N, 2, 4,6 ARICIKERE SNk BT
XHjic 40 R s N, 7HHICBR¥oF v FTO
B OIRIE TR OBAR O #IF % 15 SMEFIIL 12

EREER

Fig. 3 (3IERIF X DM 1ERF] % M2 1T DRI & 14
TOELLTRLEODTH S, S CMP DS
12 & - TN IRIF Xt T OBFERS AR L
TW3, ZAESHFIRTOER 5mg TR 0.02 o H
3 t-test, df=9, t=2.28), 25mg T 0.11 (t=1.28), 50
mg T 0.05 (t=1.79), 100 mg T 0.02 (t=2.41) TH >
t2o COOEERIE, Fa 3L — FEKSDHD CMP DA TR
MEMNERMBESNB I EERYT, COEBRTERT
ERHO O &2k CMP 50 LIRS L v
bOTIRIEWI ETH B, $7b b5, amphetamine,
morphine 75 & TRIEDEERZ1T5 L 2 ks &
FUo L XEICHEOWHEERTH, CMPIR DX
O RITE , HEEOBIME VLS = 4 L KRS
EMhRIcEEEELELI ONS,

KB4 FHUBEICIZVT S CMP OXHR
EE 3 TN DS v POFBESHFHIOL L
bEDEIFOBETH B, BHEZ » bIFHADZ VL (FIW)
Ry, o (JO) BincR<#EE 5, 2ot
BEREEYSHTIRE L, £ TRICIIERBIEICL -
THWSHREED, % OGS mEEMLD CMP i
Lo TRBMEINZLEIDERP LI, 2010, AL
FHEMETH S FG7142 (methylcarboline-carboxy-
amide) D51 & » THEPIC TERNIIBARBRE (CPA:
conditioned place aversion) Z K& &, £ O¥EM

200

150

post-pre (sec)
g

5 25 S0 100
CMP(mg/Kg)

Fig. 3. Dose response curves of CMP. Abscissa:
Ratio of the staying time at non-preferr-
ed side after conditioning over that
prior to conditioning. Ordinate: Dose of
CMP in mg/kg, p.o.

BREA CMP Ik » THES WD ERFT L1
;) Py

BBE. v+ 2y —FHEMS o P 10BEEHOVL,
AEREZOMEIEICNET TOHERBREFLUTH 5,

R OEERI LNCbOEMWL,

FHEE XEOBITF2H~-% #BIFOH -1l &
beta-carboline DFRMHES I %275, $4bB, 1,3,6H
1213 FG7142 % 2.5 mg/Kg (/ALY diethyl sulfoxide, 1
ml/Kg) BERENIES L 7o, WER(A 4 BT AIXE I 40
SR T 5. 2,4, 6 AEIIEHBEKERS L1k
40 S FLEFMXE I H S 5. Ch oS DREDK, H
CBF2HEST 5, COBEFF R MCBOTHENOE
18 (beta-carboline | ~D#ELFH 50 /v —+ ~ + LITFIZ
Woatebm) Zp LRIV T, X5 CMP D%
B3 %T-1, $1bB, 1,3, 5HHIZIZ CMP 50
mg/kg 2 BRRS s hicik, JEEITFXE I 40 SR
wmah, 2,4,6 AlliciakERSshick SEFXEH
40 iR S n e, Tk, BHOBFROETH 15 530
Ay EX S

BREEBE

10 fA{Ads 5 fB{&HS beta-carboline &5 i< X D %
FHsitis U, BEE:0#S%7R L, beta-carboline i<
& 5 CPA ORI EITHN L —H 4 5 (Tsuda et al,
1989), Ch & DEIETIISRM:D I & & THIH AR
Rl ENGED St (-lest, t=7.64, df=4, p<
0.001), Fig. 4 2N S DM{ET CMPIC &L 3540
TR TH B, CMPERMH -3 #%I1C (2 beta-
carboline &3 H I X ABMEHSFL (HEI ATV
%, CMP &35 Ofitk THIMEER M O 2112 0.06
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STAYING TIME (96)

(N=5)
After CMP

0
Before After
conditioning conditioning conditioning

Fig. 4. Effects of CMP upon conditioned aver-
sion. Percent staying time before con-
ditioning (left bar), was reduced by the
conditioning with FG7142 (middle bar).
This conditioned aversion was attenu-
ated by CMP conditioning (right bar).

THELENED SN (1=1.9, df=4, p=0.06), 0 F
0, FEUOHBEL CMP {HIHITL-THESNT
Bh, CMPIZ& 3 RAEMM R IIFB OB IS
WTbiEvohiDdTHS, L L, beta-carboline %
B R ORLTF & CMP &0 D ERM OMIZ @
BEFOENH D (t=1.98,df=4,p=0.12), F B
FBIHOVTIECMP Itk 3HRERVEDEIVAR
W\, CPA D{ET BN % WIG L7 IBR~BOELH
HENBCEILLBHEOTHULERT I2LEL S
%, beta-carboline Ic & % CPA DiHEHRBRIIHEs L
TWWIEWA, CPA ([3—REICEE LIc< £ (Parker et al.,
2000; Cunnigham et al,, 1998), ¥ /- %88 2 THHMAE
KIESHERBH EELS G r 72 ED S, KERO
CMP #%5.12 & %5 CPA Hi55(3 CMP O XHEMIRhRIC &
3b0EHEbI B, Kuribara & Tadokoro (1997) (2L
N—fLELE e PLRTORBYHEROESHE
theobromine {2500 BB WL a3 A2 HEL
Ty, COFERVFEUHBREORHTLMNTIL L
T&5,

VI b DEE 2-4 12 & > T CMP OKARE R EY
FRICL > TRENT, THSDERIZ CMP 245 L
1bDTHY, TOLOHEAVTAHEMMELH- T
AMFASHTEREVA, EbDFaaL— RIS
AR DEMHNRERET L HDTH 3,

3) EMIHBIFEITHEMHDR
EMZEUEFaaLr— rOJNEHHBRIARICE

S b0MEL, ERRGDIV, Wilner 5 (1998) (38

RELETZEEIETERNICH B0y ViIRELFH

TEEERABI, BBEWRITF O IR r— Mtk 38
PO F 2 7 L — F OEMEAR S T RRRATRIC
5133, oI, THEMETHO S 3 HRBESR
£ (progressive ratio schedule) iCk5F 23V -+ D
BILNBROREEIT-> 720 TORE, v VIRELFEHS
NEWREEF 0L -+ 2XDERHEIEHD
hotie COEBRIREMCEK»TF a 3L — HEEUER
BT B LERLI:bDTH D, UTOERTIZ
FaaL— MBERUCL » TRODENT EH0EHIDER
i1 5,

FH5 BREFMECLSIFaoL— MHEROS
FEHHR 1

bhbhid Clark (1983) 12 & » TRIFE S M- TEEE
Mk 3R[2FHEMAY, TO[NHF a 3L — HEI
TEDLIENT 20 ERGTT L. [AVROREA
DU ESRREETH 5, A0 (1995) (FFRDOBEBRL
FRER ST 4 YICTEMT B R T 7 1+ VICFHEST B H
Lk » THBREORSENET 5 & 23R4, HHRENR
KL BRNDEMEED, bhbhiZ I OHEIIRE»
THAMLTERBEOFmER ., FLIADOFHIZI
TEN AV, TRICLATNOFMEF 2 aL—
FMERIC & 52 DR OEMEEHREDFES, SRETL
2o

il ik

WRE. Y LXTEROFEIBML TS -1, 1[H
H51 %, 2[0H 46 28MNL 1., SEIOAHTIE 2 (6]
ELBMLI- 29 BDF— 9y DAHAER W,

FRAM HBERHEELT, bEOMICRIF I
D8, HEOMTAHFT 4TI bD 8, BHLbD 33 %
R,

Fgx: IOHOFRMEF oL - FBERGLOEK
HTEE ORERENICEITIT » 7o, HERE JHEEE
ROKBEE L THRUMHESHE 0S54 FTDOL BREE
FRMTITI L ERDONI, Ub, EBRETEXLVIEH
CEAEDF LI ILBIRE NI, 2EIBDF A F i
Faagb—-—b (759 2Fazalb—+, INVIFaa
L=, B1H) 2ESh, BEICEBITE 2RETIT
b, BARKBIEFa oL — FRABRNSDTH -
too BEBREESEMOK, F 3 0L — FEROENEEES
fTo 120 BV T 40110 Bd Sfrbhtcs,
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Fig. 5. Change of evaluation of expression on
personality by chocolate consumption.
The upper panel shows evaluation of
the ambiguous cxpression and the low-
er that of all expressions.
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Fig. 6. Change of evaluation of expression on
personality by chocolate consumption.
The subjects indicated by open circles
consumed chocolate at the first session
but not in the second session. The
subjects indicated by closed circles con-
sumed in the second session. The
upper panel shows evaluation of the
ambiguous expression and the lower
that of all expressions.
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