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Influence of Food Dye on the Activity of Hepatic
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ABSTRACT-With the market of food products, the use of food additives is on the increase.
The dye as food additives, can be used for some foods which are difficult to preserve their own
colors. It can be also classified as tar dye, vegetable dye and mineral dye. Because tar dye has
dense toxicity, only 15 articles among them are legally allowed to be used.

Among the allowed articles, the azo compound amaranth, tartrazine, sunset yellow, and
allura red, were used in determining and comparing rat hepatic azo reductase activity and we
observed the flavin's effects as follows:

1. Investigation with amaranth as substrate gave an apparent Km of 645 #m and Vmax
of 50 n mol/min/mg protein.

2. On investigation using a fixed amaranth concentration over a range of flavin concen-
tration, FAD significantly increased the activity of the azo reductase compared with only
minor increases in reaction mediated by the NADPH-generating system alone.

3. On investigation with amaranth, tartrazine, sunset yellow allura red as electron
acceptor in the absence or presence of 300 mM-FAD, sunset yellow was reduced at a rat
similar to amaranth, tartrazine was reduced at a slower rate and allura red was reduced a
little more rapidly.

Keywords [0 Azo dyes, Amaranth, Tartrazine, Sunset yellow, Allura red, Hepatic azo
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Lom! mixture

Liver homogenate (10, 000 X g supernatant) * Incubation
T 3.5m/
system* *
O,-scavenging
system * * *

phosphate buffer

NADPH-generating +_in 2 5m/ 50 mM-sod.
I (pH 7. 4)

Incubation mixture

Add. 1 m/ of azo substrate
Incubation at 37°C for
10 min

Incubate 4,5m!

Add. 5m/! of ice-colded
10% trichloroacetic acid
centrifuge 6, 000 rpm for
30 min at 0-4C

Supernatant

Absorbance at A max of zao substrate

Schem 1, Assay procedure of hepatic azo
reductase.

* contains (, 5~1, 0 mg of protein/m/
=+ NADP* (0,5 mM

G-6-P 6 mM G-6-P DH 1 unit/m/
** x Glucose 60 mM

G-Oxidase 10 unit/m/

Catalase 300 unit/m/

Table 1, Effect of Amaranth concentration on
the activity of hepatic azo reductase.

Amaranth Azo reductase activity

concentration (#M) (n mol/min/myg protein)
12.5 0.9536 + 0.0021*
25 1.8430 + 0.0220
37.5 2.8646 + 0.0734
50 3.9492 + 0.1298
62.5 4.6108 + 0.5502

5] 4.9810 + 0.3498

% mean=+S.D of triplicate determinations
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Table 2, Influence of added FAD on the activity of hepatic azo reductase.

Amararth FAD Azo reduclase activity Increase rate
conc, (4M) concentration (n mol/min/mg protein) (%)
(M)
Enzyme 75 0 4.9810 = 0.3498** 100
solution 100 5.9459 + 0.0367* 119.37
+ NADPH- 200 6.1371 + 0.0302* 123.21
generating 300 6.2597 + 0.0139* 125.67
system 400 6.3773 + 0.0139* 128.03
6.4558 + 0.0120*
NADPH-gen- 75 0 3.5508 + 0.0166 100
eraling 100 3.5633 + 0.0454* 100.35
sysiem 200 3.6957 + 0.0386* 104.08
300 3.8427 + 0.0184* 108.22
400 3.9359 + 0.0250** 110.85
500 4.0437 + 0.0481** 113.88

¥ mean=+S.D of triplicated determinations.
Different from the control; *p <0, 05, **p<0, 001

Table 3, Comparison of azo substrate as electron acceptors during hepatic azo reduction,

in the absence or presence of 300 «M-FAD.

Azo reductase activity (n mol/min/mg protein)

Azo subsirates
Non-FAD-supplemented

FAD-supplemented Increase rate (%)

4.9810 + 0.3498*
2.2091 = 0.0376
4.0214 + 0.3764
6.0561 + 0.0193

I+

Amaranih

4

Tartrzine
Sunset yellow

Allura red

6.2597 + 0.0139* 125.67
2.8551 = 0.3586* 129.24
5.3364 + 0.6805* 132.70
8.7726 = 0.5409*~ 144.86

¥ mean+S.D of triplicate determinations.
Different from the control; *p <0, 05, **p <0, 001
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