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Abstract—The detoxifying properties of cruciferous vegetables components have been the subject of several
recent investigations. Evidences from many biochemical and pharmacological studies indicated that higher
consumption of cruciferous vegetables is associated with lower incidence of harmful actions such as hepatotoxi-
city and oxidative stress in animal and human populations. Recently, it has been reported that drug metaboli-
zing and detoxifying enzyme activities were increased by cruciferous vegetable extract in which sinigrin is
known to be a main active component, accounting for about 2 to 3 percents of total extract. The detoxifying
effect of sinigrin has been well reported in several literatures. The metabolism of sinigrin in animal, however,
has not been reported yet. That led us to study the metabolism of sinigrin in rat. Sinigrin is known to
be metabolized into three compounds, i.e., allyl isothiocyanate, glucose and potassium phosphate in cruciferous
vegetables. Allyl isothiocyanate was formed in rat hepatic mitochondrial fraction in dose and incubation time
dependent manner, that was confirmed by HPLC. Glucose formation was came up with results similar to
that of allyl isothiocyanate. Three hours after 7p. administration of sinigrin to rat, allyl isothiocyanate appeared
in rat liver, and five hours later it was detected in liver and blood. The above results suggested that sinigrin
might be metabolized into allyl isothiocyanate, glucose and potassium phosphate in rat,
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Scheme 1. Metobolic pathway of sinigrin.
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Fig. 1. Dose dependent chromatograms of allyl isothiocya-
nate (AITC), a main metabolite of sinigrin by sinigrin meta-
holizing enzyme in vitro.

The assay procedure was decribed in the experimental me-
thods. ST: AITC standard chromatogram, A: none of sinigrin,
B: 10mg of sinigrin as substrate, C; 20 mg of sinigrin as
substrate.
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Fig. 2. Incubation time dependent chromatograms of allyl
isothiocyanate (AITC), a main metabolite of sinigrin by sinig-
rin metabolizing enzyme in vitro.

The assay procedure was decribed in the experimental me-
thods. Values are means for 3 separate experiments.

Table 1. Dose dependent formation of glucose from sinigrin
by sinigrin metabolizing enzyme in vitro

Dose(mg) Glucose content (nmoles/mg protein/hr)
0 1247+ 1.99
10 46,33+ 2.42%++*
20 83.47% 3.04%**

The assay procedure was described in the experimental me-
thods. Values are meanst S.E. for 3 separated experiments. Sig-
nificantly different from control (***: p<0.001).

Table II. Incubation time dependent formation of glucose
from sinigrin by sinigrin metabolizing enzyme in vitro

Time (hrs)

Glucose content(nmoles/mg protein/hr)

0 1247+ 199

1 20.39+ 2.36
3 46.33+ 2.42%**
5 66,71+ 2.39***

The assay procedure was described in the experimental me-
thods. Values are means+ S.E. for 3 separated experiments. Sig-
nificantly different from control (***: p<0.001).
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Table III. The formation of allyl isothiocyanate (AITC) by
sinigrin treatment in rat liver
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Table IV. The formation of allyl isothiocyanate (AITC) by
sinigrin treatment in rat blood

AITC formation

AITC formation

Group (nmoles/m! of homogenate) Group (nmoles/ml of blood)
Control ) ND Control ND

3hrs after treatment 17.80% 2.40 3hrs after treatment ND

bhrs after treatment 3177+ 4.01 Shrs after treatment 825+ 1.04

The assay procedure was described in the experimental me-
thods. Values are means® SE. for 4 animals. ND: not detected.
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The assay procedure was described in the experimental me-
thods. Values are means+ SE. for 4 animals. ND: not detected.
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