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-Studies on the browning of foodstuffs (II)
Conditions of discoloration under pure L-Tryptophan solution
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. X—x--x Photoxidized Sample: initial 0.1%
Tryptophan solution was dlluted
1/20 with N/10 NaOH
———— Preserved Sample ina dark Room:
dilution followed the mentlon above

Table 1. Effect of Adding Compound for L-Tryptophan Destruction and Color
Development during Exposure to Sunlight for 50 Days (in Winter) ]
Bperiment | Tuploptan, Drugs Golor extimetion | Trfplophan
| (%) ! (%)
1 ‘ 0.1 | 0.17 —38.7
2 01 None in dark room 0.04 +2
3 }’ 0.1 ‘ Glucose (5%) 021 | —31.9
4 0.1 ; Sucrose (5%) 0.68 | —42.2
5 : 0.1 S0. saturation 0.04 -
6 ‘, 0.1 l Thiourea (0.1%) 0.09 +1
7 : 0.1 [ L-Cystine (0.1%) 0.51 ~338
8 i 0.1 - | FeCls (3 drops of 202 solution) 2.1 —433 |
9 0.1 J KH:PO, K:HPO; MgSO0; 0.1% 0.21 . —433
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Table 2.

Effect of Adding Compounds for Tryptophan Destruction and Color

Development during Expesure to Sunlight for Certain Days (in Summer)

Color after =~ . | Tryptophan*
Drugs ' 28 days difference
. 9 days by eyes 20 days by eyes | <extincjcion after 028 days
(22) | coeflicient, (%)
Sulfurdioxide 1 - - 0.02 —27.1
0.1 — - 0.02 —21.5
0.01 -+ +- 0.31 —21.5
0‘001 -+ + 0.39 —=30.0 '
0.0001 + + 1.20 -30.0
L-Cysteine -HC} 0.1 ~ + 0.78 —243 ,
L-Cystine 0.1 + + 1.02 —30.0
NaHSO; 0.1 - + 0.16 —24.3
] Na:S:05-5H.0 0.1 - + 0.28 - 15
Na:8:04 2H:0 0.1 - - 0.02 . -21.5
None -+ . + 0.58 —25.1
None in dark room - -~ 0.02 0

* initial concentration of tryptophan is 0.1 percent.
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Table 3. Effect of Sulfur Compounds on Color Development of h
Tryptophan Solution during Exposure to Sunlight
Experi- . Color after
ment No. Adding Drugs Formula 2 days 5 days
1 Hydrosulfite H.S \ - 1 —
2 Methylmercaptan CHsSH l - i -
3 Thioglycolic Acid ~ CH«SH-COOH b= -
4 B-Methylmercaptethylaleohol CH;-S-CH» CH,0H - . +
5 . Thioglycol ' CH,0H CH.SH — .
i - .CHy S-CH, CH: CH.COOH ]
6 | Methionine - [ — +
1 NH: _
1 -S-CHz CH-COO : )
7 ¢ Cystine (S CHa | H) - +
§ NHZ 2 .
8  Cysteine-HCI HS CHy CH-COOH S -
NH, Pale yellow after some days
9 - Ascorbie acid CeHO¢ ‘ — —
! . Pale yellow after some days
10 | Hydrogenperoxide H:0: + +f
11 [ None — + : +
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Table 4. Tryptophan Destruction under
the Condition for Autoclaving,
15 Ibs/ineb?, 2 Hours

. Color | Tryptophan®
Adding Drugs extinction] difference
(%) coefficient (%)
. Cysteine-HCl 0.1 0.41 —18.2
80. . - 0.1 020 —10.5
~ Sucrose 5 061 | —l613
" Glucose 5 2.70 ~549
Thiourea 0.1 0.03 + 2
" None = 0.46 —21.2
Clear hydroly- FEqualvolume ;
zed solution of Trypto- 0.22 — 74
of casein  phan solution )
Ascorbic acid 0.1 0.29 — 3.4

* initial Tryptophan concentration is 0.1%5
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Summary

" Pure L-Tryptophan in aquous solution was itself oxidatively decomposed and browned by exposure

to sunkight or heating for long hours.

The browning followed the.decrea_se of ultraviolet speetra (279 myze in n/10 NaOH) depending on
Tryptophan and further the destruction of Tryptophan was shown by colorimetric determination using
/

p-dimethylaminobenzaldehyde.

Thioura was observed as an antioxidant in prevention of the oxidative decomposition of Tryptophan

by sunning or heating.

After the experiment about the effect of thiols to browning uuder the presence

of Tryptophan, the results showed that sulfhydryl compounds had apparently preventing fouction, but

disulfides had no such function.




