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Some Variations of Thresholds of

Four Primary Tastes in Diabetics

X P OM T

Kazuko Ohba

Taste thresholds of four primary tastes in sixty four diabetics were measured by the
method of keeping in mouth. Fifty normal men were tested as controls.

Main results were as follows:

1) The thresholds of sweet in diabetics were significantly higher than the normals
(p <.01). The thresholds of salty in diabetics were also higher than the normals, but
they were not significant.

2) The thresholds of sweet and salty in diabetics increased with the elevation of the
fasting blood-sugar.

3) The thresholds of salty, sour and bitter were inclined to be higher with the age
level, but they were not significant.

4) The measurments and evaluations of such a primary tastes will be avaiable for the

advice of food-intake, prevention of adult diseases and health administration etec.
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Table 1. Mean thresholds and standard deviations of four
primary tastes in 64 diabetics

. . age
diabetics 15 o T 10~49yr. | 50~53yr.
sample mM/t | n % n % n % n %
5.84 8 | 12.5 0 0 5 [15.2 3 115.8
8.76 10 | 15.6 2 116.7 5 [15.2 3 115.8
11.69 15 | 23.4 2 116.7 8 | 24.2 5 126.3
-sucrose 14.61 22 | 34.4 7 [58.3] 10 | 30.3 5 |26.3
17.52 9 | 14.1 1 8.3 15 | 15.2 3 [15.8
M+SD|12.33+3.62{13.39+2.63|12.13+3.80/11.99%+3.88
X2=5.05 df=8
8.55 14 | 21.9 2 |16.7 9 127.3 3 [15.8
17.11 20 |31.3 4 133.3 9 |27.3 7 |36.8
34.22 22 | 34.4 6 | 50.0 9 |27.3 7 |36.8
salt 51.33 5 7.8 0 0 5 15.2 0 0
68.43 3 4.7 0 0 1 3.0 2 [10.5
M+SD|26.18+15.90/|24.23+10.84126.17 £16.82127.45+17 .47
X2=9.49 df=8
0.42 16 | 25.0 6 |50.0 4 112.1 6 | 31.6
0.83 31 |48.4 3 {25.0| 21 |63.6 7 |36.8
1.67 11 | 17.2 3 125.0 4 |12.1 4 |21.1
acetic-acid 3.33 3 4.7 0 0 2 6.1 1 5.3
5.00 3 4.7 0 0 2 6.1 1 5.3
M+SD|1.194+1.08{0.84+0.53 |1.29+1.17 |1.23+1.17
X2=11.48 df=8
1.03 11 {17.2 3 125.0 7 [21.2 1 5.3
1.54 12 | 18.8 3 |25.0 6 |18.2 3 |15.8
2.06 13 |20.3 3 125.0 5 [15.2 5 |26.3
caffeine 2.57 9 |14.1 1 8.3 5 | 15.2 3 |15.8
3.09 19 | 29.7 2 116.7 10 |30.3 7 136.8
M+SD|2.16+0.76 | 1.89+0.74 1 2.14+0.81 | 2.38%+0.67
Xi=4,92 df=8
n | 64 12 | 33 [ 19

age 30~53yr. mean age 45.36 £6.03yr.
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Table 2. Mean thresholds and standard deviations of four primary tastes

at three preference levels of sweet in 64 diabetics

preference of sweet
prefer to more sweet prefer to little sweet neither

sample M+SD .. MESD .. M£SD .,
sucrose 12.78+ 3.52 12.25+ 3.75 11.92+ 3.62

salt 25.651+18.47 27.791+16.14 22.09+11.21
acetic-acid 0.92% 0.72 1.23£ 1.10 1.43+ 1.39
caffeine 2.25+ 0.68 2.24+£ 0.76 1.80% 0.84

n 16 36 12
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Table 3. Mean thresholds and standard deviations of four primary tastes
at three preference levels of salty in 64 diabetics

preference of salty
prefer to more salty prefer to little salty neither
sample M*£SD .., M+SD .., M£SD .
sucrose 12.27+ 3.55 12.83+ 3.38 11.42+ 4.42
salt 27.651+16.45 28.25+16.39 17.88%+11.12
acetic-acid 1.13%+ 0.96 1.13£ 1.06 1.48+ 1.45
caffeine 2.11%+ 0.75 2.26% 0.80 2.11% 0.78
n 30 23 11
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Table 4. Mean thresholds and standard deviations of four primary tastes
in smoker and non-smoker of diabetics

smoker (pieces per day)
sample non-smoker
total 1~19 20~
sucrose 12.70+ 2.85 | 12.15+ 3.93 | 12.58+ 4.18""| 11.97+ 3.87
salt 26.08%£16.98 26.25+15.59 26.31£17.61 26.201+14.96
acetic-acid 1.07+ 1.04 1.24+ 1.11 1.26+ 1.35 1.24+ 1.01
caffeine 2.11+ 0.76 2.19+ 0.77 2.54+ 0.71 2.04+ 0.76
n 20 44 13 31

HERICDWCIIEES L IERER L 23 2o v, BERED 1 H20R2BE2HIE, bTric
THIRES TFTH 5, Lo L, FEBEE, 1H 1 ~19KNEEEZ | 1204 FoBEZn =%
B i HREED A IC A EZE (1P=19.25, df=8, p<.02)HAbiiz, HEHIZDWTY, B
HEH, FEBREEIC#EE A<, BEAKICLBED L v, BRSOV T, FEREEOFLME
IS, MERIILIT2ICEG W ERTH B, FRIZBW T, 1 H 1 ~19K 0B R EEH
SRR TH b, LL, TNTHEELETIH Y,

Table 5 (3, WERFEZTHZEDHIE & IEHIEIC L 2 FHRERE & EERZETS 2,
HIRICDWTHE, JERIEE O FHREIZI. 4mM/OTIE <, #RIEZ1112.59mM/V TR { RS kAt
N EATRENTDHELETIE v, RBETIRIAT LI —LE28-80mb, T4 bhbH 1

H1E556 348ET 2EDFEHREISVER TH L, EKRICOWTE, FESE L) KE
HOFEMEMEZEC, 13T /a—LgE28~80ml, 81~133mbn#iEE D EHREIZS ¢, &
HEDERDBEZEDHILNEE 2 RL T3, Lo L, BELETIE Vv, BERICOWTIE

FERRIEF & B E DT HRMEIZZES v, KIBED ) LABEES 1 H7 L2 — L 881mb(34)
LiEIC 2 5 &, BEBRICH§ 2 FHMMEAMRTL T b, INIBEBERI DLW icd kb
LBbND, FRICOWTE, FRBEEOTFHRBEIERCED T, REZOMBERHLT,»ICE
WCIFEATRE N2 A, BBELE T v, MIRFEEEE 2 L— 7B T3, KilHIE
Table 5. Mean thresholds and standard deviations of four primary tastes
in drinker and non-drinker of diabetics

) drinker (alchol mf)
sample non-drinker

total 1~27 28~80 81~133 134 ~
mM/L mM/L mM/L mM/E mM/E mM/E
sucrose 9.74+ 4.40(12.59+ 3.47|12.38% 3.30}13.261+ 3.53(10.71£ 3.99(11.69% 0.00
salt 22.801t12.87(26.55+16.24(22.91+15.16(29.60+16.80(|29.93+18.54|17.10% 0.00
acetic-acid{ 1.19+ 1.06( 1.19# 1.09} 1.17+ 1.05] 1.29% 1.26} 0.91% 0.41| 0.83% 0.00
caffeine 1,974+ 0.89] 2.18% 0.76] 2.22+ 0.77| 2.06%x 0.80| 2.57% 0.46] 2.06%= 0.00

n 6 58 25 26 6 1
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Table 6. Mean thresholds and standard deviations of four primary tastes
in drinker and non-drinker of diabetics

drinker
sample non-drinker

‘ total sometime |3~4 per week| every day
mM/2 mM/L mM/2 mM/L mM/E
sucrose 9.74+ 4.40| 12.59+ 3.47 | 11.68%+ 4.33|16.06+ 1.69| 12.50% 3.21
salt 22.80+12.87 | 26.55+£16.24 | 23.32+13.30 | 29.93+ 8.55| 27.06%x17.51
acetic-acid 1719+ 1.06| 1.19%+ 1.09| 0.95%f 0.50| 0.74%+ 0.21} 1.29% 1.23
caffeine 1.97+ 0.89 ] 2.18%+ 0.76{ 2.25% 0.77 | 2.32% 0.89| 2.15+% 0.76

n 6 58 11 4 43

Table 6 i3, SEHENIC & 2 ERFEEREOFHRERME L RERETH 5,

B2 0%, B3 ~4EKUELHL, BHRUEFEBLTH- 2, HKRICOWTE, B3~
4 [T H O TFERELE C, HEIRICB W T HM 3 ~ 4 BIKEDOFEDOBES S < $i{toBm
RENLY, WTNRLABELETII T v. BRICDOW UL, H3 ~ 4 HAKEDEIIEENIET
L, TRICBWTE, EROEMTHIZPABELEEA LN W, RIBE & SKIERE 2 HRERH
HiC BT T RBIIWME LA L e v, BERREERE 7L — 7HIZE W T EERE 3HER
EEERDEEU DK T OMEMA A S Nz, RIEHIT, BEORICEFENLOFTE V) — KRB
RELBEENDH L EHEANE NS,

I BREECHEII N T EREZEIN-—TEDLEE

Fig. 113, WRREFHEF6L L 2> P uw—)v & L TRFEHESS 2 30~39. 40~495%, 50
~57% M 3FIC T T, FHAREREEZRL2LDTH B, BEERIC L AEK, #7242k
BERDEHBMEIZ, T3> Fa—icl 5N, BERB 70— 7RV ERS A LN A HER
ETIE v, Lfyl, BEEIC & 2 HER, AR L AIHROBIMEIX, 2> b e — U < HTHE
BRIR 70— 75, R HIRIC B W T, 3039 DREDMER 70— 7°13,13.39£2.63mM/b

IR LT3 b B L310.3244 . 11 ImM/0 CRERRIE 7 L — 7H A iz (b <.05) BEAE L,
B LT, BERIFE I NL— 7648 2> P a— LI N—T50%  DHBIZBWT Y, ¥RE I L—

°6i12 334+3.62mM/8, 2> F v —)L310.17+4.27mM/ LD FEHBME T, BERK 7 V—7HH

2 (p<.01) B, HRODBEZHDIETHIRE N2, THZ EIEFHROTEKRECERETH 5,

Table7 13, HERBEEREOBRYI TR AHE & FHRERMHEEZ RL 20D TH S, 1
REEHE /7L — 70 MMEEZ HEREICH - T, 120mg/dl £ T, 121—140mg/dl, 141mg/dl
LI bo 38z al), #RLDFHRERMMEEZ 2> P o= —7¢ il 72, Hik & HEkid
MAEED FHICHE Y, FEBREY LT 2 EEARI N, o EHBKRICE L, miEED
Blzft-> T, FEHIEEH12.15+3.62mM/8, 12.42+3.08mM/¢, 13.14+4.68mM/ 8 X 72475 A
B B, Tv o —310.17£4.2TmM/L T, T 04 EOSRSTOKR, BEE (F=
2.943, df=3, 110, »<.05) »’A 517z, Table 8 |CRIHE) TH B, Hamk, BER, FHrRIZiZ
AEERALNL - 12,
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Fig. 1 Mean thresholds of four primary tastes at the three stages of
age level in 64 diabetics and 50 controls

Table 7. Mean thresholds and standard deviations of four primary tastes
classified by the fasting blood-sugar in diabetics and control

group.
the fasting blood-sugar (mg/db)
sample control group
~120 121~-140 141~

mM/E mM/ mM/L mM/L

sucrose 12.15+ 3.62 | 12.424+ 3.08 | 13.14+ 4.68 | 10.17£ 4.27
salt 23.52:+14.43 | 30.66+13.38 |-34.22+23.76 | 23.27£15.07
acetic-acid 1.30% 1.26‘ 0.80+ 0.33| 1.15%£ 0.43| 1.22+ 1.13
caffeine 2.16 0.76 | 2.02+ 0.64| 2.384+ 0.99| 2.36+ 0.74

n 44 12 8 50
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Table 8. Analysis of variance of taste thresholds of sweet

source of variation | sum of suquares df mean suquare F
between groups 137.503 3 45.834 2.943
within groups 1713.260 110 15.575 »<.05
total 1850.763 113
Analysis of variance of taste thresholds of salty
source of variation | sum of suquares df mean suquare F
between groups | 1308.147 3 436.049 | 1.845
within groups 26001.072 110 236.373
total 27309.219 113
Analysis of variance of taste thresholds of sour
source of variation | sumof suquares df mean suquare F
between groups 2.399 3 0.799 0.660
within groups 133.317 110 1.212
total 135.716 113
Analysis of variance of taste thresholds of bitter
source of variation | sum of suquares df mean suquare F
between groups 1.696 3 0.565 0.991
within groups 62.739 110 0.570
total 64.435 113

Pfaffman & Hangston S5™i3 $ERBAEICA > 2 2 ) Y EFR TR T2E I, BX
AR A7 EERE, AIEICHT ARMEIC BB W s E AL Twb, —7, Schelling,
J. L 5%% Lawson, W.BYIZ LU, MERIRE D 52 & ) ORFHEDET 2B~ T2, FE
DFERREEREORERBENBEICBTL, $RBR I L—7dar ba—L7n—"7 (#
FRE) ICHAT, EMOHKBE» AR (0<.0]) B erBsne, &5z, MKHE LS
arbao—nZ— 7RI L HRBEICESZE (p<.05) AL, HERICKH L THtive
EVSEERIE, TTIREBEORELLERERE Y ORBBEIC DWW TOREME —BEBREV-L D
L Twb, HERBIREIZA 2 ) v ORNHERE THED, BHREL TEILNLERLKE
WLDREBETH L, BRAROMKEZ TLIRBNZ VAR, WHRCWHEZ 2RBICETE
THRE D &, §OBRETLPLEETEL2EMOERIZIZNE FHERFEZORINE L 72
LI MRIZE > T b, MBEOME HHRWEIZBENHE L B LD, ZOBEICBWUL, A
KD ZEEE R <, 100% GREHE) DL DT LT AN D 2 EHTHETH b BED SV FAK
FRATHWE RS L TEZEL T, SREG2EL, BREOBIIIIKELTEZE
HABE X D, Fabbi'?ld, 19544F (2 EIR RS B35 o) MUK E & BREE 0D R ) BIAG % 3~ R B
EHECDIIEECK L T TR W ERETwd, 4B ELICHERBRZOHEBEL S L
THETIUE, ZOEIMBEINLZTHAH /I,



YERINBEIZ BT 5 MEFRDHEDEE)

B RHA S, TR L BIETERIIEENEIB S ICEERT 2 L 0REYH 2.0 272,
Yudkin. J {2 kAU, OBHEEREOBEERESCRELO 2ETHY), L b BEMLL Tw
LEHLETW3S" BWHOMEDTERIZEGHED 2HIZLETH B, EHEOBFIER M
W, PRI OMIOE % Ao LT%M@m@QDf%L%5¢ém®T BARFREETF L L
TOEEDBFIERICITESEE L 2T T b2 v, _

EEIZ, BBV, BMEEEEEETEESCHEL T, ST 2 EkRoTFHRE
EXAFEIC (p<.01) B I 2MEL L, &2 CIIMERRESEE IEECNT 2 BT
PIREYREZEO ZNE DABICE (, BEMIMLT L) TR R 72, RERELHE
RBHEBHERORBRELTELILNEDTEL, FNFNOBETIC BT 2 HKD &HE,
AEBEOBAMIRE R L KT 52— s L CIBIE I N2 2 512, ZhoMmnE, Ek
DEFREL BT 2T AN LTI ) 2 BMET 28Ik, Lizr-T, BETH,
WA T, SREE, FEEEOEREICEBRT 220 TES LBbNS,

4. E #

IRERIEEMA OB THERED Y b, HRFNCTEREEREL I TWE6480 7 L—7%, 50
BHDRFE T N—TICOnT, H-E B BEONKROKEREDBE2T->72, ZRLDT
N—TDWREREDHEIL, AFWREDLL L THARTHNFR - BREETEEE CFEST LY
NEEZLND,

1) WRFEEHEML - 2> bo—L s L THS0ELDEES & DB B W T, ¥ERR
TN—=TDHRDFHREAIFEICE Y (p<.01), EERDOBEDL B WEHEZ AL 2D, AE
ZETIE TV, FlHlTIE30~35mDMERK 7 — 752 > b o — L7 N—712 < LTHE
DFEEBREIFEICE Y (p<.05),

2) WERFREEER O MAEE & IREBEORMRIZ, B EERICEB W T MbEED &4
WIESREDY ER T S A A S L, HERIC B W T MEEE120me/d0 £ T, 121—140mg/dL,
Ulmg/BLL EB Loy e —A 7 —7HICIIBEEE (p<.05) HAh b7, HEbR, FEEEE,
ERICIIEEZZA LW,

3) BWRREEREOFHREHEMIE, HWR TR TS2EmTH Y, Ek, B
B, FRRTRMEBICECLIET2ERTHLPEELETII v,

4) WERFEEEZOHRDG A L REREOBFRE, BuHK2ZFoH, JSTVHKEZHT
UHE, FHLTLHWEEORTIE, ©5LTLHVED, HIK, Hk HkoFLREI L
<, BYHKEZ GFOEDBKROFELHBHEIS R ETN TH20EELETIE T Vv,

BOEREFITOGE, JTVWiEKZTCE, E%%T%&w%@ﬁfu,fﬁ%féﬁw%ﬁ
ik, EEROFEHBEEREA R S 72D, BELRETII v,

5) BERFEEREE OWLE » JERE S ;é?ﬁ%ﬁmﬁ BAELZEIALNLL W, BEXR
Bic L 2 PR ERBEIC LR L EIXA LNV,

6) VERVERETLE OMIE & IFEREIC & 5 TR ERIER, SRIBEOHHHIR EERSE
R TRRZ DAL DMER A L NP EELZETII R v, SOER, SKEEEIC L 2% ERIE
WHBLZIZALNLL W,

Bb i, HBELHEELZHS £ L 2RAREEFHHREELECROBH L ET,
72, AEOERMICHIZ)EEEZ B THACLERT 2 ) =» 7, MBATE > 2iEEED
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