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Antimutagenic Effect and Active Compound Analysis of
Kale Juice in Salmonella Assay System
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Abstract

Antimutagenic effects of kale juice on the mulagenicity induced by aflatoxin Bi{AFBi) and N-
methyl-N'-nitro—N -nitrosoguanidine(MNNG) in Salmonella assay system were studied. The freeze
dried kale juice significantly reduced the mutagenicily induced by AFB; in Salmonella typhimurium
TA100 and TA98. However, the kale juice exhibited less inhibitory effect on the mutagenicity induced
by MNNG as the concentrations of the juice sample increased. Also, kale juice after dialysis (12,000,
Mw) appeared 1o have 42.3—89.5% of inhibitory effects against A¥B,, however, the dialyzate did not
show any inhibitory effect against MNNG. Afier heating, the kale juice exerted no antimutagenic activities
on the mutagenicity of AFB; and MNNG. To separate and identify the antimutagenic compounds from
the kale juice, the dialyzates were further fractionated by using Sepharose CL-6B-200 gel filtration.
Fraction number 13 showed the strong anlimutagenic activity against AFB,, and the fraction exhibited
positive resulls of a characterized colour reactions of protein, carbohydrate and phenolic compound.
Therefore, one of the possible active compounds from the kale juice was supposed to a glycoprotein{Mw.

270,000) which seemed unstable with heating.
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Fig. 1. Effcct of freeze dried juice of kale on Lthe muta—
genicily induced by AFB;(0.28ug/plale) in Saimo—
nella typhimurium TALOQ and TAY8.
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Fig. 2. Effect of [reeze dried juice of kale on the mu—
tagenicity induced by MNNG{0.44pg/plate) in
Salmonella typhimurium TA100.

“Uheans with the different letlers surmounted on the
bars are significantly different al the 0.00 level of sig-
nificance as delermined by Duncan's multiple range
testl.
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Table 1. Effect of freeze dried juice of kale after dialysis
{>>12,000, Mw) on the mutagenicity induced by
AFB,{0.250g/plate) and MNNG(0.44ug/plate) in
Salmonella typhimurium TA100

Revertanis/platc
Treatment

AFB, MNNG

Spontaneous 1217 146+12

Cantral T33E40 247480

Kale juice 1.0%  474%8(42.3)”

{dialyzate) 2.5% 460+6(43.1 2510+ 88(-)Y
5.0% 312+24(688)""  2872+£127(-)
10.0% 18511(88.5)"™  2810--156(-)

“The values in parentheses are the inhibition rate(s)
"“Significantly ditferent from the control at the p<0.01
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Tahle 2 Effect of freeze dried juice of kale after hea—
ting (100°C, 20min) on the mutagenicity indu-
ced by ATFB;(0.25ug/plate) in Sallmonella Ly-
phimurium TAL00

Treatment Revertants/plate Inhubition(%s)
Spontaneous 121+7
Conlrol{ AFB:) 73340
Kale juice 2.5% 639=81 164
5.0% 72152 2.0
10.0% 79083 -

Table 3. Effect of filtered fresh juice of kale after hea—
ting (100°C, 20min) on the mutagenicity indu-
ced by MNNG(0.44pg/plate) in Salmonella ty-
phirmurium TALM

Revertants/

Treatment Inhibition{%)
plate
Spontaneotls 14612
MNNG + Distilled water
50ul 2474 £ 80
100u1 1986188
200n1 202749
500! 189547
MNNG -~ Kale juice
20ul 28581150 -
100u1 2709 =1 -
200u1 2679137 -
50011 174242 87
NADP-oxidase®@ A4S 714 peroxidased} A o= F
Aol o) w3 22 EeEYZz e 25T Heldl
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o}, gke] A H o)A A YF Y] MNNGETE AFB. 2] £
Aol Ad-S o AhstA sk L' vEt®, Mw.
12,0000 42| T4 Boll A = AFBy ol ol 2] A 2 75t &

sge|aaE 7}:‘] = 7R B, 2ER]
A dgde] A £ 22]5}7) $#) gel filtration'}
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Fig. 3. Antimutagenic effects{A)" and total phenol con-
lents(B) of fractions obtained by gel filtration
(Sepharose CL-6B—-200) using dialyzate of kale
juice.

“Anhmutagenic effects on the mutagenicily induced
by aflaloxin B)(0.45ug/plale) in Salmoneila fyphi-
murium TA100

40
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Fig. 4. Estimation of molecular weight of fraction 13 se~
parated from kale juice by gel filiration{Sepha—
rose CL—6B~200).

A Albumin bovine serum(Mw: 66,000
B' B-Amylase(Mw. 200.000)
C: Apolerrm(Mwe: 443,.000)
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™| % phenol 3 =F7 @Sl o] Ao}l o 1= U] 5
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