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Influences of dietary composition of sucrose and protein on preference

for dried bonito dashi in rats

Takashi KONDOH

Department of Food Science and Nutrition, Faculty of Agriculture, Kindai University,
3327-204 Nakamachi, Nara 631-8505, Japan

Synopsis

Intake and preference for dried bonito dashi are reduced by ingestion of high fat diet in rats and
mice. The present study examined influences of dietary sucrose levels (35% vs. 67%), protein levels
(20% vs. 5% or 30%), presentation order of dried bonito dashi (ascending vs. descending
concentrations), and prior experience with dashi ingestion on subsequent dashi intake and preference
using two-bottle choice tests in male Sprague-Dawley rats. In the ascending concentration tests, rats
on a control diet preferred 10-100% dashi to water, while consumption of high sucrose diet or low
protein one, but not of high protein one, reduced intake and preference for dashi; precisely, the rats
avoided dashi over a wide range. In the descending concentration tests, however, rats on the high
sucrose diet preferred dashi over a wide range (0.03-100% dashi); the rats never avoided dashi.
Exposure of high sucrose diet to dashi experienced rats influenced neither intake nor preference for
dashi. These results suggest that preference for dried bonito dashi is influenced by 1) dietary sucrose

levels, 2) dietary protein levels, 3) presentation order of dashi, and 4) prior experience with dashi.

Keywords: dried bonito dashi, preference, high sucrose diet, low protein diet, high protein diet, food

experience
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2.1. B

KEME Sprague-Dawley 7 » & (9 i, AARF ¥ —L AU R—) ZfEH L7z, @i, =
Fe— L& (N=7), SHEERE (V=22), IKZAESERRHE (N=8). BLOEZAX
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Control High Sucrose Low Protein High Protein
(HS) (LP) (HP)
Caloric density (kcal/g) 3.8 3.9 3.8 3.8

g% keal % g% keal % g% keal % g% keal %

Protein 19 20 20.3 20.8 5 5 29 30
Carbohydrate 67 70 66 67.7 82 85 58 60
Fat 4 10 5 11.5 4 10 4 10
Ingredient g kecal g kecal g keal g kecal
Casein, 80 Mesh 200 800 200 800 50 200 300 1200
L-Cystine 3 12 0 0 0.75 3 4.5 18
dl-Methionine 0 0 3 12 0 0 3 12
Corn Starch 315 1260 0 0 52725 2109 3135 1254
Maltodextrin 10 35 140 0 0 75 300 35 140
Sucrose 350 1400 650 2600 250 1000 250 1000
Cellulose, BW200 50 0 50 0 50 0 50 0
Soybean Oil 25 225 0 0 25 225 25 225
Lard 20 180 0 0 20 180 20 180
Corn Oil 0 0 50 450 0 0 0 0
Mineral Mix S10026 10 0 0 0 10 0 10 0
DiCalcium Phosphate 13 0 0 0 13 0 13 0
Calcium Carbonate 5.5 0 0 0 5.5 0 5.5 0
Potassium Citrate, H2O 16.5 0 0 0 16.5 0 16.5 0
Mineral Mix S10001 0 0 35 0 0 0 35 0
Vitamin Mix V10001 10 40 10 40 10 40 10 40
Choline Bitartrate 2 0 2 0 2 0 2 0
FD&C Yellow Dye #5 0.05 0 0 0 0 0 0.025 0
FD&C Red Dye #40 0 0 0 0 0.025 0 0.025 0
FD&C Blue Dye #1 0 0 0 0 0.025 0 0 0
Total 1055.05 4057 1000 3902 1055.05 4057 1055.05 4057

FD&C, Federal Food, Drug, and Cosmetic Act.
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TARENSRIZ0 EOAETHAL, TLF2—7CTHEHEL T, BIRTEWMIE X, Ak
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BN MVOEREL, EABIOTRIEET 2 N TIE, 2 HEOFEHERE (g/day) &1
MU ERRET A MZRW TR, & A ORKEIE (g/day) 2R L7z, 7 X KB
RELFPE (%) 1X. 7 A MAKBROBIREZ, 2KER OK+7 2 MKER) OBIEOKRT
THE L, 100 #1252 L2k Ro7z (K1),

ORI UMELFMEOBIEIL, K&V AEIL A TERT Sk bRV IDBIE LORE &
E# L7z (one sample r-test M), FHIRET A N & FRIRET A FOHIRICHIT 5702
BELEBREDOAEZIL, Student’s -test & W THIE L7z, HFtRET 2 MIBIT 5, &
BB D 2D I 72 LBAFYED A B 1T, A EEHEBUIRIC 31T 2 g a4 5K ed | — ol
B SCAE I E /3 WO HT 2 IV TRRUE LT, 7 — 2T TFAME + AFRHERRE TR L, P<0.05 T,
Mt FRICHEEZD D LW LT,
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a2 b — VERARIREE (0.1-5%) oBIE LA XL A, K20g/day DDEBTEL
LK) 20 g/day DIKZEIR L7 (M2), 77205, 1 HOUKEITK 40 g/day ThHo7c, L
L. 10%2L EDOIREDONDBIE LA G225 & 1 oR7E LOBIENE L HEML. 30-50%
MORFEL TR 3E (60g/day) £ TELR, 100% (FEFHR) 232087 L TRl Lz
2, ZITHIRRE N7 L OBEEIZE T 2 /5 (40 g/day; P<0.01) OE ORI
ZoR Uiz, —J7, @R L OMR7ZZ VX< E R TR, 0.1%~30%D iR E#iFH T2k 72
LERENELIETL (P<0.001), 50%~100%2>2872 L TKL~LVE CREE LE, 72
B, Bl AESERIIE, 20 he— B L FRROBRITEI 2R Lz, 20X, 7w b
DOORTE UHEET, MR 2 WIHEZ A EREOBRICE Y ZELIUETFT 52
EMTRE NI,
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A Dashi Intake

a High sucrose
Or 80

_b Low Protein
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0 ¢ High Protein

60 60 60
Control Q—? Control '¢$\
> 3 3 |
B 40 [ O a0} ;O 40 Protein
o & Low
5 ! 5 ! Protein
20 | & Qi&é&g 20 | & Qi&é&g 20
High Control
Sucrose
O 1 O 1 1 1 1 O 1 1 1 1
0.1 1 10 100 0.1 1 10 100 0.1 1 10 100

B Water Intake

0 a High sucrose

b Low Protein

0 ¢ High Protein

i

30
20 20
5&65%6\ \
10 10
0 0
01 1 10 100 01 1 10 100 01 1 10 100

Dried Bonito Dashi, % (w/w)
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A, ORTELERE, B, KERE, O, 2 he— L& ; @, 7 A MabHEREE (a,
RRVBERRE 5 b, IR A SEERE ; ¢, mIAE<HERR), N=7-8

OIS UMBAFPEZ TR, 20 b r— BT, 0.1%~5%D 702372 LiTxh L TK
ERI LUV (89 50%) OVELFEZ R L7228, 10%LL EDRE D22 R72 LITH LTIy g
AR L (K3), & <IT30%~50%D 0237 Uik, 99%DEL 4R LT-, hoB7E
LRI DRI IX, 10% Th -7,

— 7. W FERRHE, 0.1%~10%D 12372 LIZxET DB 4D 13%~22% & (K- 70 2
EDD, RRENOBIE LAY (BT 5) ZEMAREiz (K3A), 20%LL EORET
E, IREO ER &0 LBAHER R A IZHEIN L7223, £ TH 50%~100%702%
72 L CKROEFEL~)LVETHE Lz, KXV EARIZHATEIRT 20287 LOEEX
ol BIHEDBIEEZ RO H Z LIXTE o7,

K72 AT BEARETIE, 0.1%~02%23 2872 LICK LTKE R L~V OREGEE R L
T2D3, 0.5%~10% 2872 L OREEFEIT 17%~35% &K F L7z (X 3B), 2D E—7 1% 5%
TH Y, 10%LL EOPREE TITELFEAHEINTEE U223, 50%~100%2FB72 L TH 68%~
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X 2% TdH o7z, UL, 3%B L 5%0 0877 L OIS KR L~ & DA EEN
RO LT, 10%LL EORETKEDHERBEEDPHEO NI LD, 2%DRETRD LI
THEZIZ, BRRREOFEEREWEEZ XL LND,

D DOFRERN D OB LT, MR E IR A XS BEROEBRIZE Y |
FELLIETL, @A EEOBRIIRE LW L3R ENT,
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0 0 1 1 1 ] 0 1 1 1 ]
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Dried Bonito Dashi, %(w/w)

3 FRIR ORBRMR DO LTI RIETE
av ha— gt (O) KT 547 A MIEHEREE (@) O 2B LEHE (%) %
For Lz, A, BWHERRE; B, IR UE<ERRE; C, M ERR, +, OB LIE
AR RE, N=17-8,

3.2. OB L OBEE LI RIET OB LIERIEROE

ay ha—LBBIXOEEEZERLEDY (T v M~ U R) O0»257E LB,
FRBETA MR TTFRRBET A NTELIEMT S ¥, 22C, GbHESEZERL
727 v MZoWThH, [RERIZIHAT,
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FRBET A NTEH, KEVEABIZHFOGH»OBE LORENRBEO N T2720, HiEz
FRET DI TERD TN, ORI LELATEIT 2B E X, FREET A T
BT By 10,000 5K F L7, 2nH0fERIE, 2> be— BB X OE IR & 2 BE
L7 v M ERBWMICRBEOZEN TH T, 2D LI, mbHEEEIRIC X 20 oB72 Lig
IPEDAR T, OB LORRGEZ LRT 2 (TRIRET A N &21T72 9 BIREN DB
FLEEBIRBRSES) ZEICI VNI U ZERAETH D Z LRI N,

A Dashi Intake (g) B Dashi Preference, %
100 100

sk

80 1

Ascending

) Descending
Il Descending

60 1

%

)

o
L

40 |

Ascending

20 1

‘ 0
0 50 0.0010.01 0.1 1 10 100

Concentration, %(w/w)

4 ORI LETIER S oB7E LS RIE$1EA
BB RIER T v FEAWE, A, FRIBET AN GBHRA—) BIOTHRRET 2 N (B
B 3=) BT BB LIEEE (g/day) OB, **P <001, EFEET A N E TR
ET A N OWERIZIBIT 50087 LEREOREEN® HIRERM, B, EFRET 2 K (O)
BILOTHRREET AN (@) IZBT 202872 LEHE (%) Ok, + 2 oks72 LM
DEAfE, N=8,

3.3. OBEL L EWERDIETNIEFOE
FEREOFERIT. mWEESE 5 HRERI YT v MahoBE LEER LT, ORI
ERRAERTHDH, FITKRIC, OB L EEWEEORRIETF 22 %2 T, EIFtEa2 3
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Rz, FThbb, ar ha— L BEBEREE T ThroBE LEFATERT 2 Z 228 L
7 v M2, EERE 5 2 ThoR T LD B 2~ 7=,

oy b — VBB T T 10%0 2B LatR LIRyO BIX, KERZEL~LD
MOFRTE URBIHEZ /R LT2d, D% 2872 LRBHER R 2 128N L, 5 B B BAREE & <
BE LT EZR LT (K 5), ZOLIICLTHhoBE LE A TERT S Z & 2kl
L7212, k2 @i RIlc ) 0 B2 723, OB LRI E > 7= <Mfl & s, £o
BHOa P VRISV EZ TS BT SN0 > 72 (P=0.69), L7223 > T,
EDPERIC L D037 LA EOMENL, 232872 La iy A TEIL L5 E b o8
TIZAE L RN R ENT,

A Control High-Sucrose Diet  Control

[*2]
o
T
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0 10 20 30
B =
o
(&)
C
o
Q
o
o
<
17}

S 0 1 1 ]

0 10 20 30

5 POBELEREROD ST v MK 5 ERERIRTORE
F v Mz, 30 BREERE L TAB L 10%0 OB 7E Le 52 T, BlRER LU R7E LiE
GPEZ TRz, KRR, BHRE LT LW DI LT, A, K (O) BET10%0>
BEL (@) OEEE (gday), B, 720877 LM (%), &0 10 BRdIZ= > hr—1
BEH %, RO 10 ARITERHERZ 5 2 (KET T L), &EBEO 10 HfiZ=2 hr—L &
PG %7, EWEEREEZ OB UEEEY, BALTRLE, N=6,
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S LI R OBRAHFIZ R D220 39, RIFFRICL Y, Ty MTAZ r—R (bhE) %%
<€@ﬁﬂ%52f%ﬁé@ék @o%ﬁbwﬁéﬁ%b<ﬁT#é’kﬁfénko

ARREDONOBTZL (0.1%~30%0>2872 L ; FEES) 0.004%~0.03%4% 5 H) % &

#é LR ENTZ, UL, oSBT ié%ﬂwm WO%tL®%m@V

EEETD (FHRRET A M&1T729) ERO LT, MICHRWIEFIEICEE U (AEo
BAfEAY 0.03%E TR L), 61T, @o%tbﬁﬁ%%ﬂ%é7/ﬁ_mb%ﬁ%5
X ThH, OB UMK T Lo 7z, EELORERIT, mﬂaﬂﬁﬁ%ﬁﬁb\f:é@%ﬁ g
RERNCRBRDORERTH T2, LI - T, oR7E LREET, @RI ORKE /s ViR,
B DV 0BT LOBEFRRERIC LV . BIfICE kT 5 2 &#rémto

4.1. BERTERIC X 20> 2872 LEBHFHEDIKT

EWPER A 5 HHG 2 Tb, 22087 LO ERRET 2 N &7 oo R, ﬁ@f@ﬁ
DTS UBAHEIR, KOWBIHEL VEREIZIET Lz, 20 Z &id, oI &
#Oﬁﬁb%ﬁok:&%%?sﬁﬁ@MIﬁ&\k<K%%¥KH@%%§Aﬁ%@ﬁ%
W2 EDD, R BRI 2 2 Lk, oBELEGE R D (B DV ITREMmT
[ZHRNT 72 D) FIREMEDRN B 2 B D, BEITBAEN & < . BIEN~O HHRET, &2\ i3
% OTHALENIZED & ORIEO W FIZ L0 | NIRRT R — "I U &2 2 149, —J5
T, OB LI, aW&ﬁLf%hW%M%iﬁ%kb&mm)Lkﬁof\@oﬁﬁb
ZAFATEIT 57201213, AEOBEEEIE 2R MR RBICHER 2 2 L A7
@#%Lﬂﬁwoﬂ/%u~WHﬂ\WMT@@%E%o%kL%K&E&EE@Lk@
HIZ, 22OBELOBRRICEB WAL LD 2 ENTERNST=OTIEZRL . T OMIEN S H
SR ololz, BP0 34 U3 fERANTKICKT T 2178 & [FSE 078 2~ LT
LDOEBZ LD,

Z DEFERERUC X DO Z bix, B (5 HREEEER 5 2 TR E )féb
T2 &b, IR & IZBEMER RN E B X DD, LI > T, iiEomRHEIIC X
RN EIE L, ZORER., 1 OBE LOKRSLIZBWIIHT 5 = Hﬁibkﬂ%ﬁﬁ%i%ﬂ
Do

BB AERTIE, A7 —REZfBEHIRE L TR L7272, W2 Y2 —2AD X5 7%
RIARTHZ THRBROFE RIS DD DT TR, E7o, LI OREE - B,
2T Nna—ART7 T b—=ZADERIZOWTHIHRTHARY, ZIH D REIZDOWNT
X, ABMIHTREREE LTEINLTW D,

4.2. TREBET 2 MBI 2020872 LGOI
ARFFRICEBNT, @bz 5 ARERLEZT v P T, TRIBET X MIBIT5008
72 UREI RS, ERBE T A MR T, HFLIHEM L, &<, ORI, A
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(F LK 10,000 FHRTR EMITAR T L7z, 2 ORI LFPERE (0.03%) 13, Kondoh & Matsunaga
DHRELTHD TEEHEZEBILEZT7 v FOTERET X MBI 5EE] ta2<FLT
HoTo ¥, iz, TRREBET A N TIL, 20872 LIZXHT 2 e —YIRE D B2 o 728
WZHOWTY, BEEEZERLET v FOFBRLEFRILTL TH -7,

C57BL/6] ~ 7 A LT 129P3/] ~ 7 ATl BEFIRET X MIHA~T, FTRIRET X B
TRAZ a—AEHOREI 4 (5K TT2 (Thbbiy 4 FREZESEMT5) 2 &R
WEINTHDE D, LnL, ATHWWECH LY v b ) Tk, 20k 9B bad4 Ui
7, EERFIEIT R D03, AT T 20 FEEGRER) 12 X0 2 D% OB IR T 2 BT,
INEIVEEFT R T LA (MSG; 9 FHME) ThrInTWd, I2& 2, vV RITHER
FE (300 mM) MSG & 5\ NERERMSY (A7 a—R RY a—R (TASAIKIIED) .
TR A NKRGIRY), REHT~/Lyay) ZEIEETHE MSG #lisEs L, 20
FEHCR LB PER NG D 1D, A ) VRIS DMLY . B E MSG KYATR & R
BRL7-%CHINT 5 18, LavL, 27 Fr—2 (ALHHE) EEE MSG (10mM £7-
2 100mM) TIZAELRWY, LER-ST, 20X 51T, LT THERBRICLY . 2%
TFHEREEINT 5 2 &M D 2 Lid, 270 —ABLUMSG THHE SN TWAN, 7ok
ZLOEAEE, TOBBHBD TREVWRTRAES, A7 27— MSG ITH—#ETH 5
e, HHEH D WE ) FHREWIBRTAERAZ R T 203, IZBWIdRwn, Tz, ok
72U, O ERUSMT & IR E M e E OB R RAER A" 9 2 LI 2 T, Z2FEZ D
BV B EATHNS 9, ZOBMEEDR, TRIBET 2 MBI 24 HED K X 22251k
WZBE L TW A RN E LD,

4.3. RREBRIZ X DB IEEIND A T = K A

BRERIC Lo THELPENZLT A AT = AL E LT, OEENEY & B%OE L OBEF
#FH (EOF{b) & X2 ATREMENE 20, DFENRIRIEL, R, RE, Rk BHRRlTth
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&L TR R 72 B/ RUKEEIRIC KT D BEE R L OGRS T 5 (ST 7 L
— N AFE) 0B Lo T RERIFEIL b EORILIERZ R L, ZOEHZK
T D WIFIRTE 2 EO AENERE LESFET L2 LIk ZOREE BT S
AN S E 5, ZOHETIE, B0k BwmE (7= Um) /EWmE (X7 e
—AF T ZT'T— N ICXTHEGEERINEED Z ELARETH D 2, hok7E L,
PR E & R B E 2 < B, 7 v FOBRNICHEET 5 & | Jilidds L O O R i 5L
DOIEBZHEMSEL 19, LIehRo T, 72 BRSO ERNES Th, MREDNSBIE L%
BERL T OO RBEBEDREZRER LI-8 TlE, AR L2287 LICXT 25 g 4F
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T HREMENRE 2 N5,

ZDOEIIT, DOBIELICITHEA REFRIRRH Y . ZNOORREKER - FEHT L2 &
TOOBELEEMENRRELEEZOND, 2O L) 2B ka5 & 23 7-0121%, D
KA T ERE (D7R< b 10% E) OB LAEBIRT 52 ENUETHY
KIBEONOBE L TIRERME T 5,

HRAOHFTHLLOHARARTE LEeHl e LT, FHMEOENSTE LA EER S
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