HOKKAIDO UNIVERSITY

Title BmOBRICEHTEMR (1) : HFBEFELTOD L-Tryptophan
Author (s) /INIE, FEAER; OBATA, Yataro; IRAS, Eift
Citation LBERBREMMA AR, 1(4), 389-393
Issue Date 1953-11-20
Doc URL https://hdl. handle.net/2115/11539
Type departmental bulletin paper
File Information 1(4) p389-393. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




3

A
B oo

O BT B R

(1)

5 1'5 W F & L € o L-Tryptophan

ASIEERCES o 3R 8 M
(JbEsE A S B B B BB E)

Studies on the browning of foodstuffs

@

The role of L-tryptophan as coloring factor

. By

YaTaro OBAaTA and SADAO SAKAMURA
(Department of Agricultural Chemistry, Faculty of Agriculture,
Hokkaido University)
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Table 1.

Tryptophan D/HI VWil -

A - LSRR BTT .

ik & Ex%éﬁﬁaﬁ

ZEPLC o TE iR E Nk,
S.125 (Saccharomyces cerevisiae)
' 8. 132 (Fleishman’s veast)
S. 108 (Torula rosea Harden)
S. 93 (Mycoderma cerevisiae Harden)
S. 69 (Saccharomyces ellipsoidies)
K. 3
S. 136

Soy yeast)
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Correlation of Browhing with Various Amino acids by
the Sterilization and by the Culture of Yeasts

| Concentration of Color after
Amino acid the ammo acid sctglr(i’fizifttice)fx culture of yeast Color of yeast
) &
Soy-yeast K.3

Tryptophan -~ - 0.1 + v 10 0a3 <t
Tyrosine S © 0.1 - 0.02 -
Leucine ; 0.1 - , 0.02 -
Cystine v : 0.1 - 0.02 : : -
Methionine ol | - S 002 : -
Tryptophan ' 0.5 ! + ! 0.25 H
Tryptophan plus 05 ' ’

Tyrosine “respectively [ 0.24 ’ LI
Glycine’ 0.5 + o 0.08 -

‘Beer-yeast  S. 125
' ;Phenylialanine ‘ 0.1 — -~ 006 -

Arginine o ol - " 006 -
Histidine T ‘ 0.1 | + ol -
Lysine : 0.1 + 0.11 -
Asparagine : 0.1 - . 0.08 -
Tfypbophan Plus 0.1

Asparagine respectlvel y + 0.14 *
Tryptophan 0.1 : 0.39 #Hr
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Table 2. Influence of " Aldehyde Groups on a Color Formation
by Heating at 100°C for 2 Hours.
RCHO Amino acid |
Compound Concentration ; Compound Concentration ; Color
- : (%) L)) | - -
Glucose 5 ‘ L~Tryptophan 0.05 -+ Soluble in amylalcohol
Fructose ' 5 2 0.05 +
Sucroge 5 5 0.05 -
Furfural | about 1 | » 005 #  Melanin-like precipitation
Acetaldehyae ’ 7 s 0.05 R
Formaldehyde ' 55 0.05 4+ Floceulent erystal®
Glucose “ 5 ? - - —
" ‘ 5 | L-Asparagine M/4 +t " Insoluble Amylalcohol
, ; 5 " Glyeine M/4 i .
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Analysis )
Found C 58.37%, H 6.16%
Cal. for CysHizONy-2H,0™
C 57.14%, H 6.35%
SIC T 2 ORI E T b A~k 2
B L7z, Rt Tryptophan 0.4 g % 200 cc ZEI K
MR L, W7 + v~ Y 2R OBIE TR
mL, FRLT-HERCKE L 7.

1. Tryptophan soln. 25cc+ HCHO 1.5cc+ 7K 25¢e
2. ” b0cc+. »  3.0cc
3 7 100cc+ ~»  6.0cc
4 ” 25cc+ # Lbec

AL 7o B IR Fh e 188 - KPE - T~
N PR BRRR - MEKREEO Fic
CF o ey~ TR LT, MR 0.39g 248
Teo ZIEFEIEEAEOR LA B, Wmo
3:4-5-6-tetrahydro-4-carboline-5-carboxylic acid ¢
@5caawb,ﬁDRWKi01£&Ta%@
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B8N e =

furfural X @%n e (-] &YJ;W-}L!E & *ﬁ‘.ﬁ_‘, =¥ ¢ 5,
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Tryptophan AU R TR OB 6L
HREPEL, Tryptophan DRI X 25
A T B ™ T 2750 3RR L 7.
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T, M - FROMNLOBA Y 8:4:5-6-tetrahydro-
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hyde & 1Xi#c X o C A4 3-methyl-3-4-5-6-tetra-
hydro-4-carboline—5—carboxylic acid ©— 3 5ME
®, 2o XEILEAE WS
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AR B IOt hs, WKEH L < stk
Fi i 0.08 ¢ ?1%"-7&

PR 278 ~279°C (uncorr), (CEKELAE® L EE 280
~281°C) 3-methyl-3-4-5-6-tetrahydro-4-carboline-5
-carboxylic acid o
M c—E+5,

Cneoon TR L7 e
f B B & Atk i 45
ﬂﬂ H Fehs, 2. 4%0% N/10 NaOH
C' by R N/10 H,SO,,
AIEENREC R TR %

Mg, ML b &k by B L,
Furfural & © 28O TR L WM S Glu-
cose DB B o TH:K+5 5-hydroxymethyl-

H
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Summary

We found that yeasts produced a brown colored substances in EHRLICH’s media containing L-
tryptophan and also exhibited themselves brown colored. ~ This phenomenon was not observed upon
other amino acids.

Further to this the experiments 1nd1cated that Tryptophan stood as a possxble important factor for
" browning of foodstuffs.

The colored substances' followed from Tryptdphan included both Tryptophan metabolites by yeasts’
and nonenzymatic products from the heated solution.

The highly colored melanin-like substances (vellowish brown) were light soluble in amylalcohol, but
so called “melanoidin” produced -from Glycine-D-Glucose solution by heating was insoluble in the solvents.

Aquous solution of Tryptophan was browned in the presence of Glucose but hardly so with Sucrose
on the heating 100°C for 2 hours.

In the presence of HCHO, a condensed product 3.4.5.6-tetrahydro-4—carboline-5-carboxylic acid was
formed from Tryptophan by standing in room or heating 100°C for 2 hours. Similary 3-methyl-5-4-5-6-
tetrahydro-4-carboline-5-carboxyic acid was formed under the concentration of Tryptophan- -CH,CHO
mxxture, which indicated that the aquous suspensions of carboline compounds was browned by the

exposure to sunlight.




