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Studies on Antioxidant Activity of Amino-Carbonyl
Reaction Products

Part V. Applicating Tests of Reaction Products
of Tryptophan with Glucose

Yiichird Tomita

(Laboratory of Animal Nutrition)
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Fig. 1. Antioxidant Activity of Browning
Solution, a-Tochopherol and
Butylhydroxy toluane.

The browning solution was prepared as in
the following; a mixture of 1072M L-tryp-
tophan and 107?2M D-glucose in 0.05M
phosphate buffer of pH 7.5 or 9.0 was heated
at 120°C or 130°C for 1 Ar..

The c«-tochopherol and butylhydroxy
toluene (BHT) dissolved ethyl alcohol, and
then diluted with phosphate buffer.

Five ml. of incubation mixture consisting
of 2.5ml. of 2><10~*M linoleic acid solution
and 2.5 ml. of the adequately diluted brown-
ing solution, the a-tochopherol or BHT was
shaken at 40°C.

The concentration of additive in incuba-
tion mixture was 2X10-°M, but in the case
of browning solution it was shown on the
basis of initially given amino acid.

Peroxide value (POV) was determined as
ODs,, by the method of the previous
paperV.
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Fig. 2. Antioxidant Activity of Browning
Solution, Butylhydroxy anisol and
Butylhydroxy toluen,

The browning solution was prepared as in
the following; a mixture of 10-:M L-tryp-
tophan and 2x10-'M D-glucose in 0.1 M
phosphate buffer of pH 9.0 was heated at
120°C for 1 Ar..

The concenration in incubation mixture
of browning-product was 5xX10~°M as initial-
ly given amino acid, and BHA or BHT was
0.02 % for the linoleic acid in incubation
mixture.

Incubation was the same as shown in the
legend of Fig. 1.
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Fig. 3. Stability test of Rape Seed Oil.

The browning reaction product ‘melanoi-
dine’ was prepared as in the following; A
mixture of 2g. L-tryptophan and 6g. D-
glucose in 100 ml. of 0.1 M phosphate buffer
of pH 9.0 was heated at 120°C for 1 hr.,
and browning solution was dialysed against
was running water for 5 days, then result-
ing inner solution was lyophilized, and the
obtained dried powder was used as melanoi-
dine.

The added concentration of antioxidant
was 0.02% for oil.

The active oxygen method® was used for
the autoxidation of rape seed oil.
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Fig. 4. Stability Test of Carotene.
For the determination of the percentage
of the decomposition of g-carotene, it was
dissolved in lard as corresponding to 95
mg.% and was stored at 40°C in air oven.
The added concentration of antioxidant
was 100 r per 1 g. of lard (—) or 25 7 (---).



T/ ANKR=nESERYORBAECET 2HE (H58) 119

B-7m F AL REFED B BliEahvd kP
WWIBEB L TL 2OTEBCIKET X 5.

BHT, BHA 55054 9/ 4 o2 354k, p-hnF
DAL ISR DS S 5 LD Sz, D
Tik, BHA ORBKREL, X T 740 DEHYS
TR E, BHT 1347 3 2083980 - 12,

haF 4 RO IR 2RI % OB
BRI ->TaINTEY, hoF /4 8Om0
T, hES, WEE, AT E ISk - TR
AL, FTTHEBED AV EHRRILFIO
WINGHBITE > TERZACEBMONTV A, BT
WA TR &R 5 BUTTHINT 5 ¢ &5
FLWLEODNTLAY, DL 5 RIEKIOEE,
KRS0 3HuF 24 RO BALHT AT HEFTT
ALEWHLIUTLA.

BHA, BHT %27l z6lE LT, Debald!V i+
VYA E—T VL= DHaF A RERBRIIETAH
BT, YA 2MBEHL, K7 A5ET2RTIC
HHEDITRRALH 2 A T BNE, AL T
UTHMEE b 30 HELE RS IR R-T2C & %
WMEL TS, $ 72 BICKOFF 51210 (38Hn, I
—FBLY Ui h o F o 2R L R OS]
DHaF UL ISR i~ BHA, BHT 3@
TR 2 DL ERRDTINS,

LDX3LAT /4005 BHA, BHT 12JLd

#%m&&mﬁctméﬁﬁ,?l$w¥—@ﬂ&
UT, B¥ia% 15 % WAGEHTINA TEREICHS
5 EEBFORFL EVBHSILTUL S5, cwiva
BRNTA T 7 4 U 2IRINT B LRIV DAL 5T
ARPDS v 2 ATHB o F o OEELE ]
BEThbH, SBRIOHHADOFEE —~ETNETH 5
EEBALNS

(6) BYMORERER

REHBUIE 2T S T20D WA BT DAL E DR
BT oNTZ OO IESE & 5 - T

h, BEEICE RS RIS 0.

FCTHIHEETIIA T 74 2 RUEEMA Tiligs
hoF L OEERERITIE - 12h8, AEHTIREEHT b
YT Ty va—2 ARSI TS abb
B2 b, BYHOHIRDLEES LIz,

BHA X 33L0¢ BHT [XiZ L 72 $nis{bilog
MEEHS»UDEL AL IS IRUTEH Y 2IEBL,
2S5 %Y » U AL B E N THIIEDE
B217720, COYSEI VBRI 5 e
ZRD, OB UARBIEHIORMITFARD

0.02% 75X 5 WMAIZLDTH B.
Yy 3.3 g DA TN T
R HYVEBITINTZ > 2 2 hOERR LY EIZ 1 5L
FTH-1z.
F Y DLEMEDRBRAER 2 5 5 BUTR LU IZ.
BHT KB L T2 TR S BILSRL, » v
YRR THRIIEDERISATH B, Y
Th770Xid BHA RE D WET MV F T >
2 & TV — 2B HIT S U s ER b %

1koBI

BHT
500 BHA

400

Control

T
B
300
=
@
E
>
o
& « -
200 Trp.-B
100t
Trp.-A
0 L s
2 4 G 8 10

Storage {ime (days)

Fig. 5. Stability Test of Fried Rice Cake
Chip.

Fried rice cake chip was prepared as in
the following;

Control : Glutinous rice flour(200g.)-+Water
(100 ml) — Mixed — Autoclave (120°C, 30
min.)—»Knead—5g. weighed—Expand (dia-
meter ca. 4cm.)—> Fried (rape seed oil,
180°C, 3 min.).

Gly. : Flour(200g)--D-glucose 5g.+Glycine
1 g.+Water 100 ml.)—> Mixed— Later treat-
ment was the same way in the control.

Trp.-A: Flour (200 g.) + D-glucose 5g+ L~
tryptophan 1g.--Water (100 ml.)—>Mixed—
Later treatment was the same way in the
control.

Trp.-B: Flour (200¢g.) -+ Water (100ml.) —
Mixed— Autoclave— +D-glucose, 5g.+L-
tryptophan, 1 g.—-Knead—Fried.

BHA.: Flour (200g.) 4+ Water (100ml.) —
Mixed—»Autoclave»+BHA 40mg. (corre-
sponding to 0.02 % for oil contained av.
3.3¢.in a ch1p)——>Knead-—>Fued

BHT : It was the same as shown in the
BHA, except the one using BHT insted
of BHA.

These fried chips were stored up to the

time of determination of POV at 60°C in

air-oven,
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Summary

A comparative research was made between the autioxidant ability of the browning solution
of tryptophan with glucose and the commercial antioxidants.

When the linoleic acid was used as the substrate, the antioxidant activity of the browning
solution prepared under the suitable condition was stronger than that of a-tocholpherol, and
also was shown to have the same effects as the commercial agents such as BHA and BHT. In
the cases of the rape seed oil, the p-carotene and the fried-rice-cake chip was used as substrate,
it was found that the effect of the browning-reaction-product ‘ melanoidine’ was almost equal
to those of BHA and BHT.



