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%1 HAREMENHEINE. TNRNNERESKERH

'R A Pw 3.82 (2,98) 3.90 (4,24) 4,34 (9,54) 2,44 (3,70)
(@) B o 9:__‘ L Bf‘ﬁh = ] 3
Ee A Pw ‘ % E A
A+ AB- (%)
H+ 2.56 1,03 2,86 0,79 | 3.24 0,38 2,16
1 (&) "HBr (&) | I HNO, (8
1,22 __ (0,03) 4,84 4, 5,12 5,11 .56 5,51 3,66
Li+ LiCl (Ro. 44) LiBr (g0.79) L1I (% 0.57) LiNO, (j%0.23)
1,92 0,25) 5,54 5,82 8,84 6.26 9,33 4,86
a+ NaCl(ﬁl oo) NaBr(go0.91) Nal (0.77) NaNO,(%0.17)
2,66 (1,00) 6,28 0,09 6,56 10,46 7. 11,26 © 5,10
+ KCl (1.36) KBr (1.16) KT (mo 54) KNO, (go.14)
2,88 (1,65) 6.28 6,78 7,22 5,32
NH+, NH,Cl (g2.83) NH,Br(j%1.83) NH,I (g2.24) NH,NO,(#&1.0%
2,86 (1,80) 6.58 10,07 6.86  10,59) 7.30 10,75 5,40
Rb+ RbBCL () RBbr (&) RbI (% RbNO, )
3.38 (2,40) 7,00 0,39 7.28 10,49 7.72 11,29 5,82
Cs+ CsCl (%) CsBr (%) CSI () CsNO, )
® % # ot wE D | 4FRA % % my% | %% Rbw
0,012 4,84 40 25 25 0 10
L 0,108 p=4,87D 55 18 15 ! 2 0
. 0,012 5,54 35, 13 20 30 2
EUR 0.108 n=8,71D 95 ; 15 15 5
0,012 6,58 20 : 15 i 15 45 5
L 0,108 p=10,45D 48 ; 15 5 32 0
0,012 7,30 30 2 18 48 2
m o 0,108 p=10,75D 25 ‘ 2 ; 15 £8 0
0,012 7,72 12 ! 12 ; 18 48 12
B 0,108 p=11,20D 10 10 ‘ 10 78 2
© # # & wE D | #Y% R% #% | mu% #% %
~ 0,002 6.6 0,2 5.0 72.2 15,0 1.0
(1) H8R 0,014 25.1 2.2 0.5 54,2 5.0 2.7
0,056 © 6.2 2,0 i 83,4 1,0 7.4 0,0
(2) HAR 0.561 17.1 0.6 68.3 6.8 5,2 2,0
0,022 7.2 3.4 31,0 8.4 48,2 1.8
(3) #Em-HCL 0,164 7.4 2,6 32,3 5,3 47.4 5.0
0,217 6.0 2.2 44,0 2,0 43,8 1,4
(4) WEm 1,218 0,6 0.4 52,4 0.8 45,4 0.4
_ 0.015 1.2 0.6 1,4 4,28 87.6 3.6
(3) pEm 0,034 0.4 0.2 1.4 8.82 97,8 0.2

* (a) Rk NaClyanm1.005 A F#BARPuitodem2 2, BHBApuD (Debye) Jyafi,
RIRTEHERIR R, ¥HEYFTR, RH#HBRZAREEESNKEF. XATS, RBKRDE
RIS FRENT 4.84 A (LICH—6,56 A(KBr) Z[H, HERHEu<10Ds UFAEENT
6.58 A (RbC)—7.72 A (CsI) Zjg)s u>10Ds FHELFEERE 2.8—5.44 8], UFELEHH
-, %0 BeCl,, AICL;, Fb(OAc), %, X—EHETNEL @) ', (b '+ fnH
1 (b) "' (o) TUEIRASRE BRI, & 1 XFHERERENTY Y B 1
« 3 s



(b) F1 (c) HILEMKEHAB - (H,0), FKEGHLYA.O.(H,0),5B,0,(H,0), 55l
BRBEFRRNEERT Lo mm SR £ R FFEHES. WNRAEE Haix a8 L & Y iRiE
4 SERE 4T 98 B R LT A/ NYE R R

HEBKE RS SN BME, wLH—Riirk LEL () ME2), HEKRBERK
EER Asp>Val>-Arg>Glu>Fhe>Gly>1le>>Leu' ', {HEFFIKE S, HHETIRERFE
Wi (1) MEEEE; (2) PHIESURERL  (3) MiEEwHMAEL  (4) Mk
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%5 (4) RESWIIKBME, HPro-Gly#f. (1) %5 (3) REFRIpRIFHK, X
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My-TEB (v-Abw) B (2) 2%; 2, 3-"8EWKR (A,Fe®« HCD | 2, 4-Z&HETR
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KB SRR T AR ALR O, KA, V-EHRERABIERRRES %
B R BORE T, BRI BT HAb R S S A R UL

BRI T EL R ¥ h; L-TROR R BRI R KAk 1/3, REMEEE . BRKEZ &
FH, {8 D-ZIpARR BEIABE R, AR NS WAL . BE ETnEE,
Bl REmNR _BREZR R TAASRARS, ZREBRHZTKE, B, TRIOMK
mI, WL TBRBEEAERE—HYTC e, TARBNA SRS R, &
BOMIR IR (2) HHMERMIEMR—RFIEHRNs B3R HE SR ERYE, EWHE
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PR L 162 B S B R AL AY | ki
HO,C(CH,),CHNH,CO,H ! 783 f (1) L-Na'0O-,CCH,CH,CHNH,*CO-, #1.00
HO,C(CH,),CHNH,CO, Me | # | (2) D-Na*0,C-CH,CH,CHNH,CO-, %0, 00
Me0,C(CH,),CHNH,CO,H o (3) 1-Na+O-,SCH,CH,CHNH, +CO,- L8010
Me0,C(CH,),CHNHCO, Me ' 4 ' (4> 1L-Nav0, CCH,CH,CMeNH",CO,- #%0.00
HO,C(CH,),CHNH,CONH, : % | (3) L-3-R-Na*O-,CCH,CHOH #0.85
H,NCO(CH,),CHNH,CO,H | gig# | (4) L-2-S-Na*O-,CCH,CHOHCHNH, *CO,- #%0.00
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HO,C(CH,),CHNHACCO,H . M | (8) L4 S-Na'~0,CCHMeCH,CHNH,+CO," 0.00
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MeO,C(CH,),CHNHACCO,Me | 3 | (11> 1-Na*0-,C(CH,),CHNH,*CO,- #0. 10

; y 0
HO,C(CH,),CHNH,CONH— > — CNJ W3ois | (12> L— HI{(:):LCHNH;COE 85-30
HO,C(CH,; , CHNHCOCF,CON!! 3;}[{3:\"[—{‘{\ (13) L— -oH‘ ) #5-30,
—-o-CN ‘ HNGACHNH;CO: i
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« L-S-RpeiAmR i ke B AR B (LE2 B 3) L i b H = Bheki o & Fh A okl
ARRER R (gymnemic acid) JyFTRIMHIF b AR HI A R B0, 2 T & —
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FEBMEKENERLE AEBRPENEELMTEIART AR B®R: S LA =
T1.4%, B TREA 3.4%, REFAZE13,5%, M EIEY, K THEL Y., HFELEY
Ri#: Ne'~0,C(CH,),CHNH}CO;, ff&F LRER, KE®IpH=7,0, (a)3®° +25°,
FEL00°C UL IRARE s ZERRME D 5 I e 2 Bk D- B e Bk B0 ) B 7K Rk B B o Ay ol
BIEER B fERBEEYPHBIPIHER. S0, HEBR. HRW., S8k EBE%
B, BEAL BB L E M R A Y F—(2) BRI RR, AR BLRBEEIL Lo REM
BF— (2) Fy- %}M& PRy, BINRESMRPME YT —HAKE, HE, AREBERP
) 1 7 ﬁlflr@jt/l\ AHRE, - REAN-FERBEXRBRL, B E15—304F
TR - ﬁ}%%-ﬁta %i%ui‘ﬁi&ﬁ?a@*ﬁw, MEMEBETHE=F/F"""", HEITERRTK
BEEH, HTATRMNEIBEIRS FRZ EBE T—858, 83 Mk 2 SRrHE Tk
EHFER, HHLRHRETHEMST— C #. BRFKEZRZRFR SR (S ILHE
2 ). [TABERCH WAL A= Bk b S#, #l HO,C(CH,)o-, CHNHXCONHCHRCOY
(Y =OR’/ENHR’) Bl EHFHE R RELI0°F *, HES RN R,
BER_PUGENEHLEE FHENEEBREYT (ATP) , BROBE—BBRIETH
(AMP) (1), #Z Bl 7R 88U B8 OMP) (2) , BZITEBRENTHREK
HIL%*M(EJBE ALE B AN s SRR B MR SRR A LIS B (48125 0,025% Fi
0.03%), fH & H/EMTEATZRBORR M. RASRARN S, SNELSE LR
L%ﬁﬁr Zeiy ARBYEN S Z2EPEDRER, BTESHRMFERA MM, 2 KM
K, HFAEREZEMNES, VHFRKD, HO8Na m iR of vk s 178 in L e
WAEARKR, HWAERIKE (g/100mD A EBRMAT, OF LM, R RS FMmMEsE
BRAERY R R TFo AR KE
Y = (MSG) + 1,218 MSG L IMP} 8 Y =1MSGI|+2,80 MSGJ(GMP)**

WEETMREMESHEE 700 B 3 Lo T4 B I A0S B R Y B A
BER (3) - WUErE: (2)> sk (4) - R (1) . M0 & 3 B 8 KA 2R
1, ARSI AR, Bl 4- W B -5- (AR (5) wkmE BEER (6) (7) W
R BB, WIS Ef 2 A7 F S XEUR )G WEIKF Z2SCH, Ar>>SCH,R>>0R>A1>NR, =
R-H; H 6L BYBUGTIEERIRTT )L SH>0H>-H>NH,5 | fIN_EIMeBURIF L 4

P e RN TSI RAE, MO RMAILHESE SR stk Lys Gly-Asep-Glu-Glu-Ser-Leu-Ala,
5 1gIMP + 10gMSG =55¢MSG, 1gGMP 4+ 10gMSG = 200gMSG,
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Abo BURE SR RIBRN A IR R IRER, WIS>0>N; FHESBIES R, HE%E%?—
BER Bk R SR R B R Ry, VRSN, AARETFARZEK LA —FENERP DL,
HE#KAREEE 2-S-CH,CH=CHrph, {3l C. A, Mizuta%ééii@ﬂﬂéu"l‘ﬁ%’ﬂ%’l“ﬂ:

P S EXAR:
1gC./Cx=0.7160, +0,427S,, +0,435b, n=48, v=0,943, s=0,079 (1)
1§C,/Cx = 10,0497+ 0,5650, + 0,425S,, +0,3748, v=0,951, s=0,074 (2)

HHC,/Co 22 BRI C, SIMPABKIC, 5MSG (4 E B BN ZIRER, okt
.- Hammett/B fZ/BREHE, S.. 2ER2aBEEE, T hEEKSHK, BREHHESI 6
: BOIRFEMBRE, MHAKAINRREN. I EAREES. ZEGKER Mk
HEVREN L EWE) S1. 2 Hoatho FRENBKRESEHREZRLRERR, EEE
RAEFN EH-HREHEX R P B M,
R EREANLESE M HR3(b) WM 2/ -BA-5-GME(8) FI 2/ -4 -5 -
IMP (9) BISIRAR; 27,3/ -0-FTH-IMP (10) F1-GMP (11) {88, NEBRILE
BREg27(37), 5/ -REMRIL (12) A0 (13) HB{UHMETE:; £MEMNI--BTH) -6- 3@%&“
-4 BEEEREY (14) M2 Fes iR,

23 BURCHEIIMGREHSHRGBEESR (6017 (LI5 IMPREE = 1, 0RUREAT BEBR)

5’ -GMP 2.3 | 5/-XMP 0.61 | 5’-AMP 0.18 | 6-deoxy-5'-GMP 0,62

g-Cl-s’-IMP 2,0 | 2- Me-5/-IMP 2.3 | 2-Et-5’~-IMP 2,3 | 2-OMe~5’-IMP 4,5 | 2-OEt-5'-IMP 4,9

2-NHMe-5’

2-OPr-5’-IMP 2.0 / 2-OPr-5/-IMP 4,5 | 2-OA11-5'-IMPg.5 | “~ GM-P 2.3 2-NMe,-5'-GMP 2,4
' .

2-Cl-5’-IMP 3.1 lz—Ph-s'—IMP 3.6 | N’-Me-5’-IMPo,74/ N’-Me-5’-GMP 1.3 N’-Me—_zsjs_%lﬁp

8.4
D - e . P A,
. 6-SH-g'-IMP 3.4 Z—Me-e-ss,fffMP 60 -SMe-g;leMP ‘o 3-SMes/-IMP 3,0 | 2-SELs/IMP 1.5
2-SPr-5/-IMP g,5 ! 2-SBui-5’-IMP 7,0/ 2-SAm1.5’_IMP 5,4 -SfICeI;;I-z——inVIP 1.3 2—SCI—éi{Cz}_I;-IMP 9.2
l
2-SCH, 2-SCH,CH= | Me 2-SCH,Ph
- 9 CH= — |
CH o CHMe-5/- IMP| * CMe’s’ .IMP 10.5| 2-SCH, G CH S 2IMP 7,5 | 2-S-AlP-5'-IMP 6.,
9.4 | -5/ -IMP 8.9l
—_ ‘ — | - [‘
—— 2-S(CH,),0Et . 2-5(CH,),CO 2SCH,— e ysce, L
CIEIMP 1y | Pl IMP 1 N0/ " No/ . 5%
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i e |
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Y 0
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W \
X;\M Y=0OH, X=H, (2) IMP H,N 24\ Y=0H, ((Zlfi)]“
5 0 23 Y=0H, X=NH,,(3) GMP o
i = - P NaoJl " ; 5
Nao‘POCHz Y=0H, X=0H, (4) XM Nadspock, Nao')'loc
Nao” Oy NaO% X ONL &2
3 v , b y Y= NH:,
HO o%-t (§) HOOCH H0 OH UMP
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HO OH HO CH :
HO OH HO OH HO OH
(15) (16)(R3H) (18 (R:iH) (20)(R:H)
(17 (RINHy) (19) (R INHy) (21) (RINH27) ‘22
OH
OH ) oH r H O OH
N N
Y or U0 Y
RN N> RSN » Sy 5 A
o o ) .
roon ] (EOCH
Ho0-P-0-P-0CH, o—cr% _PORH 1o
ONa ONa k©5 ONa ONa
HO OH OH H
HO OH 0=P—0 OH e o oH
. & L o} Jnz4?
(23)(R:H» Na
(24) (R:NH2) (25 (26,

WBRLERANLESKE  AX 3 () TR IMFAIGMF K H & (15) . L BEA6)AT)
BERE (18) (19 , ALEMER IMS S EREGMS (20> f1 (21) £FHEE, IDP (22)

S Bkh FEBE B Uk pIE S 25
-5/ -fEREEREE (23) F1 (24) , 3/,

HEEBENEGMSHIMSHIEMTE A SE, B2 F#y

S
” 0z
HALEF A FANHCNHRY . 0N )X

L{{e
o %
Me

EH A A RTINS, SR E e, EXUE XS #
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PR %, B2AHGMSHIMSE RN HA—E ZR HE—mER EE, R2FA.
TRAE LRERSERTERBT—F, W5/ -BER (1) & (7) HeEs Enm s
GMSHIIMSHIE Bk,

£ ok 70 o 3L il R ok IR B R v BELRA BRI RS, BERMAMIEEE AR B, MEE
BEIG LM Ph Rk A MRS, XHERNLENRS, BEMUB 2450, AMNFE4L @) 7
HEEOR TR IMHI RRER R TN, MR RERRMERERRZ T . SRR ER Asp .
Glu, ZJkGlu-Gludy ] FI/EEHIMHF FANAR KB Y S B E B EERAS A,
BWEhBER (RELMD), BRERRS S8 LB 008 R H 1, K—BAEUF
AMEARNPE, HEE, SEEESEMURERTFRFSRERNER, SRHENFHE

® 4 Q) ER/ARGHFETHOHER2HH MM S '
AW | ow | mew | maEm | wea

- e ST
BERHE

0.086 0.0037 0.0019 0.000049 -
0.094g/100ml MSG

MRk
0.086 0.0037 0,03 0,0004
0.26g/100ml IMP !
S K P W l 0.086 { 0.,0037 l 0400094 0.000049

)
(b) EEHHHRBRBE

% o | MgCl, | Te | Gly-les | mER | W E | XERME | FAEW
wE J 2% } 1% 0.2% 0.06% 0.06% 0,006% | 3x1076%
%o 3.7 l 3,7 3.7 3.7 3,5 3.0 2.8
mGEER 0.7 0.1 0.1 0.7 0.5 0.5 0.8
MAR % 0.2 i 0.0 0.0 0.3 0.2 0.2 0.3

|

s GRHEB0.1%Glu-Glugtil, ARMEAROSKUREMIK AR KRY.

ARORBEIOTKME, WAEFRNG, UREHLMAR, BFEAIKNOK, E2EEFT
AKE O S shabfett, MR, AT RBEARBIRMES, ERREER. BiIX
BREEYEONRON, BNZHRKBERETIRAERREREEERNE, ERHERE
A, EEZKMEATHAATRKRENRETEYE, Bin—fxKEgER R
BESER , ATHBREEZEFRS, XAHAMMEEKEYE, HEMIEHRERE,
RN LGRS BER 2, XU EGHRTENEA.,

8 £ X ™
(1] Y, BRAEE 7, 87 (1984) ‘
{ 23 Frank, M,E,in Taste, Olfaction and the CNS, Frank, M, E, & Paif, W, D,, Eds,,
’ Rockeffeller Univ,Press, New York, p.107(1985)
03] ¥, {L¥HE, No.3, 1 (1682)
L 4] Murphy, C., Cardello, A,V,, Brand, J,G,, Physiology & Behavior, 26, 1083(1981)

(5] Johnson, A,H., Peterson, M,P,, Encyclopedia of Food Technology, AVI, Wsstport,
p.26 (1974)

9



{6) Tseng, K.C,, He.H.Z., J.Chem . Educ., 64, 1003(1987)

[ 7] Sanderson, R,T., Polar Covalence, Academic, New York, p,201(1983)

‘{8 ] Belitz, H,-D,et al, in Food Taste Chemistry, Boudreau, J.G,, Ed,, ACS Symp.Ser,
115, Washington, D,C,, p,103(1979)

[9] Tada, M,, Shinoda, I,, Okai, H,, J,Agric,Food Chem, 32 992(1984)

(10] Tamura, M, et al, in Peptide Chemistty, Izumiya, N,Ed,, Protein Res,Foundation,
Osaka, p,329(1885)

(11J Stons, H, in Olfaction & Taste, I, Hayashi, T,, Ed,, New York (196%)

(12) Kurihara, K,, Life Sciences, 8, pt.1, 537(1969): Adv, Biophys,, 10, 27(1978)

[13) Arai, s, et al, Agric,Biol,Chem,, 37, 151(1973)

[14) Kaneko, T,, Symposium on Taste and Smell, 4, 19, Kumamoto, Japan(1970)

(15) Kawai, M, et al,, J.Med.Chem,, 25, 397(1682)

(16) Yamaguchi, Y, et al,, J,Food Sci,, 32, 473(1967)s 36, §46(1971)

{17) Imai, K, et al,, Chem,Pharm, Bull,, 19, 576(1971)

{181 Kuninaka, A,in Food Research, Teranishi, R, et al,, Dekker, Nzw York, p305(1981)

(16] Shiba, T,, {¢Z##(H), No, 14, 129(1976)
{20]) Yamashita, M, et al,, J,Agric Food Chem., 24, 1100(1976)
CBcHss 19884E 3 B21H, BEW,: 10884 5 A20H)

STRUCTURAL CHEMISTRY OF UMAMI AND SALTY TASTANTS
IN ADDITION TO A DISCUSSION ON THEIR INTERRELATION
AND TRANSFORMATION TO OTHER TASTANTS

Zeng Guengzhi  (Tseng Kuvang-chih)
(Shanghai Institute of Organic Chemistry, Academia Sinica)

Gustation is an animal sense of feeling the urge of internal metabolism in response to
its environmental food messages, It is one of the instincts formed through the s:zlective
process in nature for survival struggles, Umami, saltiness and sweetness are signal of food
attractart while bitterness, astringency and pungency are thosc of food repellent,Sourness
can be either one contingent upon the time and place of the subject and/or the abjsct,
Feature structurzs of btasic tastants are as follows. First of all they must be polarized such
that they can te attracted by the corresponding receptors of opposite polz;rity . As these
interactions are a chemical phenomlenon, Lewis” generalized idca of acid A and base B
may be employed to epitomize the structure high lights of different tastant molaculzs,Sour
molecules are acidic ionizable compounds representzd as HA and bittzr molzcules are basic
ones often of a covalent nature readily polarizable, assigned hz2re as B, Salty molecules
ars neutral salts A* B™ of high ionic character and the sweet tastants arc amphotcric com—
pounds with covalent character A-B or AH-B, These [ormulae stand for the essential
sapophoric groups with whicha hydrophobic part C may be attached and may serves as an
auxosapophoric moiety, Umami molecules may te regarded as a structural combination of
the latter two essences A"B —(C;_¢)AH-B to form an entirely new tastant, The structrual

chemistry of salty and umami molecules are then especially introduced in this paper,

Kay words, Sourncss Bitterness Saltinzss Sweztness Umami Structure-chemistry
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