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VEI PSR EFONTFRICZ VI —
(-C OH)=C (OH)-], =+ 3/ —n [-C (OH)
=C NH)-), = v Y73 v [-C (NH-)=C (NH-
=), FA—wz/—n [-C SH)=C (OH)-] &
EEETHLAMOBRIRTH Y (FHR « XA, 1969),
—BrrEn>oLE s+ vEBICESIROEITTHSE
AT, IUSRBOTRIGHICET/LAHITHD, B
Wy IPA—nuvE 7 b vdBADT I /7 EMER
BLTHFLWEERLE I by (T vE 7 v Y)
EHHET A LRELHSNTNS (A, 1961 B
5, 1964; H. Euler et al., 1960). —%, Zhd
L&y b AR ARONT, FRZVLUEABOR
BRI 2 ARBAMMEERIGIC X2 TLERL, &
WmOBWER, HLOET, REOETL ST
HoRMWEET2PHEELTEESNTVS. b
nbhid, RicAROBECEEL TRENz VI F
—ALEI LT H B PYF—2LE s by (TR)
&7 3/ BB LUEREE LAY & DRIGERTY, &
ErRAHLELOIHBEOT I/ LA P v EBEL
Fo (RS, 1974b; EES, 1975; ZE 5 ; 1978).
Fh, KBS (1974) i3 TR MRFE, e FenFvy
VT, AFVAREERIETIEEZHEL TS,
Zo&Hic TR BRIGHICES, BixO{Laé K
ISTacELTEENSE. TR LORGHTFHEENS

et e LTT 2/ {baofh, ARESHITSEE
TEFA - LA SRR SN,

FHETE, TR LEEDF 2+ — bW & OIS
2ENOIRIBBE BLU TR WEHIE BN R <
7 P VvOEBERD B LI TRE L.

£ B OF 0

1. PUF=ZL 42 v (TR) R

HE (KRS, 1974) > THRL -

2. FHA-ILEth

F &= mbE&PE L TROWTIRGEER . v 27
4 v (Cys),N-7&Fr-L-v257 14 v (NAC), =
=v35 v (PSH), Zna2 ¥4 v (GSH), #4277
a— A Y v a (STG).

3. TR ¢FF—Nt&EORIT

BE S (1974a) EFERIC, 25mM TR :[F=E
OFA -l (1 KIS $30i S0mM o
F—nibd® (1:2 K5 % 0.1IM HCI-KCl &
& (pH 2.0), 0.1N Na,HPO,-NaH,PO, 2%
(pH 7.0), &® 0.1N Na,HPO,-NaOH %%
(pH 12.0) wwih L, 90°C T 4 B L 7.

4. BRZA~S P AORIE

BHOBHEZ VF0—2 ML )t B 3 MPS-
5000& i X b HEMIC LB LTR D 72 (Rito,
1967). WERBRIGEEENATOEE 600 fic, =H
WOEA 10 ZiIcH/RLCIEo2%
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5. WWonOv o357 4— (TLC)
BERGHOSE YY) 552G (MERCK &)
BHEHL, T - Felpek (4:1:5) BB
ELUTRELZ. BBIZVvE 7 P oEoBRIREKE
LT01%2,6-Y/va7 /) -4 Yy F7 2/ —
DOz z/—NIEWAE, T SHRIBREE LT %L
25 VY LREERN.

ES I S

1. TR &FF—NEEHE ORI &S BE
TR &7 3 vHlEoRGicENT 1: 1 aho=x
JTEnE 12 BAMOY T = vERBT ST LM
MohicshTnd (FRS, 1962). TR 54—
MESHEDRIGIC BT 1:1, LXK 1:2 0
AW SN A THEED FRENE. 22T 25
mM TR tReroF4—nibdt (11 KK ®
X7 25mM TR & S0mM o5+ —aibaty (1:
2 R EEt: (pH 2), ¢ (pH 7), X070
# )YE (pH 12) ORBEWRICERL, 90°C T4k
HimalL, RIGKOBERE%. 450nm o BXE% H
EFBEicko>Tkdi (Fig. 1). 2R BE
OBRBRFA - MLEYORBE, BB X URIGED
pH i koT&E2% 1l Bk BT
pH 2 it%133 TR & PSH, GSH X7 Cys &
ORIGRDBHVREEZ "L, Cys o7 3/ &b
7T FLENI: NAC X072 2 B0 STG
L ORIGROBER T BT, #£>T TR-
PSH, TR-GSH # Lk t¢* TR-Cys ROBWEEER
TR L 2N oD FhD7T I/ REODRBICELE DT
$07T, TR 54— EEDRRCE 3 BEE~D
HERBENC TSI TOXSBENZ 1!
2 RISCBNTHRAKETH2R. T pH 7 kbir
% TR-GSH %k Lot pH 12 ©» TR-PSH %%%
NT, —fpic 11! RISROBER IR 1:2 FUER K
DAEOMEETR L. ¥, TR & STG 2&<{ 54
— LAY E DR IGICENTIRIBE R BRI T
B, MBI 7T AR VHTOBEBERELIET
U7:. Fig. | hofEMAORTERINA 4 Bigkic s
3 pH A5, ¥ic pH 12 TRIGZHBL 8BS
gL pH oEThA sz, TR EEALCL vy
F—WLE 7 VBT AT R A VB (AsA) &
F 4 — L&Y & ORISEERICRE L7458, Fig.
2Rl sic TR ofa e85y pH12 ©k
173 AsA-PSH Ric B ToA BEMNH DN, D
FISHRTREZR 1] 3X01:2 KISKBHTS
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Fig. 1. Browning by the Reaction of TR
and Thiol Compounds after Heating. I-
TR: Thiol Compound=25mM: 25mM; II-
TR : Thiol Compound=25mM: 50 mM. The
mixture was heated at 90°C for 4hr and the
optical density was estimated at 450 nm.
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Fig. 2. Browning by the Reaction of AsA
and Thiol Compounds after Heating. I-
AsA: Thiol Compound=25mM: 25mM; II-
AsA : Thiol Compound=25 mM : 50 mM.
The mixture was heated at 90°C for 4hr and
the optical density was estimated at 450 nm.
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Fig. 3. Browning of the Reaction Mixture
of TR and Thiol Compound. The reaction
mixture of 25mM TR and equimolar thiol
compound in 0.1N HCI-KCI (pH 2) was
heated at 90°C for 8hr, and the absorbance
at 450nm was measured at a regular inter-
val.

BEAERD SN DI. o kiR, F4 -l
S¥ncdd s TR OREHER AsA Oz h kD bF
NWT EERERT 5.

Fig. 3 2 pH 2 i85 25mM TR %z
F A =B E DRIGIC & 3 BN BEEOEE
%73, TR & NAC LRSI L 382 nsg
MO Uit #iir L. 2oz &3 TR 3NAC
oD SHHEEUG Lz L2REd 3. TR L STG &
ORI TR Ko & REFEREORER LR
Ltz. —7, TR & PSH & UG & 2 48253
BEOmEIMENVEL L. Cys 8Ly GSH
EDOFUSRITBOTIIMA 2 9T TREBZR A
T LA, Zhlltho BEOHTER BT o
7z,
2. BINA~Y PLOESE)
wiZ, TR oF A -t oftH%:E TR i
wargts UV I =2 b v ORISR 5 L OV A
BARZ P rORISNESH» S BETLI. Zof4,
Lol BUBHED 12 BUGRED bBOBEEERL
720T 11 ISR DWW THIE Uiz, Fig. 4 13 25
mM TR 0 4% 90°C T 4 iEfmaA L 72ko UV 1§
W2~z FvoE#H%ERT. TR i3 pH 2 i 8N T
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Fig. 4 UV Absorption Spectra and their
Variations of TR. 25mM TR was heated
at 90°C for 4hr.
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1) TR & Cys LR

TR-Cys Rickid 3 ZARMBNZ <27 v & WH
WMRIRD R 7 b vDEEEZNFH Figs. 5§ 5 &
Yoicnd. UV z2x7 bvoZEHZ H3ho pH
BT HRIGEER & & bic TR iCE# s RN o
Bohashndz. pH 2 KB TRERRE | BET 270
nm ZhcE LOBREOBDSEHE SN, o
BAERE TR BBoEAX0EHNbDTHD. L
L2, 3BLIVAKERICEIZRIEDRD D
FHBLEDTHD7z. T, KIBOETIT PELH 230
nm & 310nm O E DT BN ORI
MBAHohl ERRSEREORMT TR &7 3 /4L
EMEDRIGIKBOTHEEINTED, ThH7T 3
JVEy  OHEIRERRT S 0DTH B LHHEL
HDonTHd (KES, 1974). #£o7T, Cys Rick
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Fig. 5 UV Absorption Spectra and their Variations of the Rection Mixture of TR
and Cysteine. The reaction mixture of 25 mM TR and equimolar Cys was heated
at 90°C for 4hr. E- (1): Omin; (2): 60min; (4): 180 min; (5): 240min; AE- (1):
60min; (2): 120 min; (3) 180 min; (4): 240 min.
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Fig. 6 Visible Absorption Spectra and their Variations of the Reaction Mixture of

TR and Cysteine.
hearted at 90°C for 4hr.

min; AE-a: 60min; b: 120 min; c¢: 180 min; d: 240 min.

The reaction mixture of 25mM TR and equimolar Cys was
E-a: Omin; b: 60min; ¢: 120min; d: 180 min; e: 240
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Fig. 7 UV absorption Spectra and their Variations of the Reaction Mixture of TR
and N-Acetyl-L-Cysteine The experimental conditions were the same as in Fig. S.
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Fig. 8. Visible Absorption Spectra and their Variations of the Reaction Mixture of
TR and N-Acetyl-L-Cysteine. The experimental conditions were the same as in
Fig. 6.
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Fig. 9 UV Absorption Spectra and their Variations of the Reaction Mixture of TR
and Sodium Thioglycollate. The experimental conditions were the same as in Fig. 5.
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Fig. 10 Visible Absorption Spectra and their Variations of the Reaction Mixture of
TR and Sodium Thioglycollate. The experimental conditions were the same as in
Fig. 6.
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T EBEMD NI
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TR-STG %D UV WIXZAR7 b v BE % DR

EoZad, 1o NACEERBERML <%~
ARL7: (Fig. 9. pH 2 0i4, 230nm & 310nm

FHEDPILES DS HIEMU 72435, pH 7 & pH 12

Dt —F, RIGKOTHEBILR ~< 2 + v (Fig. 10)
12 340nm m > 580nm KZH i TOBRREORMI
bEhris b THol. pH 12 DA, 360nm PIF
TORBICENTIRIIGKEOLRE & & S IKBRE
B U7, zhll LoBECREMNT 2ERMESL
i, zokd5ic TR & SH (kA EORIGICEND
TERSD UV BLUHEHIR Y b VvREBHBED
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3. RREONEOTIN ST 4~

TR L FA4 -t AYEORISICE>TUV B LT
AR =7 P VOEBHBED Sh, BxaOhEk
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HEEs a5 7 4 —%27TF0, PRAKERCOFEELE
BEF L7, Fig. 11 2 pH 2 kki3% TR @A D
SH k&M o 111 K% 90°C 4 fmEk ) 4
VBB o= b5 7 4 —RfToBERERT. TR
&Cys, NAC, PSH, GSH :oORIGRICHBNT, H
g L2 REA Rf s >4 v 7 2/ — VBT
B LU S Oy ABEOF LA Ry PR
Ehi. ¥ Cys AR 2EEOBEGMERENL
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Fig. 11 Thin Layer Chromatogram of the
Reaction Mixture of TR and Thiol Com-
pounds. The reaction mixtures of 25mM TR
and equimolar thiol compounds were heated
at 90°C for 4hr in 0. 1N HCI-KCI (pH 2)
and applied to silica gel thin layer chromato-
graphy with butanol: acetic acid: H,O=
4:1:5 as solvent.
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AT EMTRBENG. ¥/, TR 3+ —n{ta e
O 1:1 Q5mM:25mM) RiHRizsc pH 2 «©
BNT 1:2 QSmM : 50mM) KSR LD EEE
MaEohieds, fiE, Toh Y ETRRERBETS
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Summary

The mixtures of triose reductone (TR) and several thiol-containing compounds
were heated at 90°C for 4hr and the browning intensity and variation of UV and
visible absorption spectra of the reaction mixture measured.

The reaction of TR with cysteine (Cys), penicillamine (PSH) or glutathione
(GSH) at pH 2 caused a marked browning, probably based on the reaction of TR
with amino groups in their molecules. The browning intensity of the reaction
mixture of TR and N-acetyl-L-cysteine (NAC) or sodium thioglycollate (STG)
was higher than that of TR, suggesting that TR can react with SH groups. The
1:1 reaction system of TR and thiol-containing compounds caused higher brown-
ing than the 1:2 reaction system. With the reaction advanced, the UV absorption
characteristic of TR decreased in all reaction systems. The increase in the absorp-
tion at near 230 and 310 nm and at the wavelength range of 340 to 460 nm, imply-
ing the formation of intermediate product, was also observed. Furthermore, the
spots which are positive for 2, 6-dichlorophenol indophenol and palladium chloride
were detected thin-layer-chromatographically in the reactions of TR with PSH,
GSH, Cys and NAC. These results suggest that TR reacts with SH groups of
thiol-containing compounds to produce the thiol reductions as intermediates.



