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Desmutagenic Activity of Heated Mountain Herb Juices
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Abstract

Potential mutagenicity of ten heated edible mountain herbs were examined with spore rec--
assay, Ames test and DNA breaking test. Samples of edible mountain herbs were prepared
with water extraction at 100°C for 20 minutes. With the rec-assay, no significant mutagengic:
activity could be obtained from all of the samples, but among the eight of metal ions added.
to sample solution, Pb%* to R. crispus heated juice, Zn** to L. fischeri and S. bracycarpa:
heated juice increased mutagenic activity of the samples. With the Ames test and DNA
breaking test, all of the samples did not show mutagenicity. However, breaking action was:
activated on heated L. fischeri, P. japonicus, A. triphylla and A. tataricus juices in the:
presence of 25mM Cu?*. But heated A. elata, H. aurantiaca, A. triphylla, S. bracycarpa
and A. scaber juices were inactivated in the presence of 25mM Fe?*, Desmutagenic activities:

against benzo(a)pyrene significantly increased as increasing concentration of the heated edible-

mountain herb juices.
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Spore rec-assay

Mo PASE Kada Z£9) HpEt™9e) #dlo
Bacillus subtilis H17(Rec?) @ Md4b5(rec™) F B
#el BTE Agslgd e MTER pIate.J EEES
£ iR #Eshe] EEgSIH T R £ 2K
TR 50°CE BHAA 1E 10ml_4 Bacillus
subtilis H17 2 M45 TR g e &4 st
A RASE petri dishPye] 10miy  SyEdtg .
Hi7 9 M45 BFERERSE &% B 5B
oo BEE 8mm, 7 1.2mme] paper discE &
HET REBKS 50u4 £% mnste 37°Ceol 4
2005 $EESF paper disc F9o] 4ARE 4F
HIEFEY BERAE fEstd Hi7 € M45 5 Bk

o] Mk EEE2A BEEM WEE SEs
Ak gH ol & HREEA K Bacillus subi-

ilis FHi%s DNA 8 el &Bol ¥
e Qolus] a4 25mMY Cuwt, Fe*, Fet,
AR+, Ni* Pb** Zn** 2 Mn** H®E £4 104
A gin gk B 82 4-nitrequinoline-
1-oxide[4-NQOJ & A o).

DNA {IEEE

Thomas &9 Jhke) ksl HE3H om calf
thymus DNA & 25mM NaH,PO,-12. 5mM Na,HPO,
REREEH 6.6)o #wMgstd & BB 20pl9
DNA #%#(0.5mg/ml) 20pl9] EAEE HEU
£IBol &9 MEL Yolrnyl A= 9 RS
woll sfENESl 25mM &JEel & BEWE &% 104
kel BAWE wHEYor BR=AE 204
dimethylsulfoxide$} 20u12] DNA %¥# 2 104l
FEAE FHENET o F & RERSY s50u
37°CE 3] KIEA A ErRefiebet KER
£ Eusbed 10419 0.3% bromophenol blue ¥¥
37 0.8%2] agaroseZ 1.0mM EDTA, 18mMéj
NaCl %% 2 0.4mg/mle) ethidium bromide &
A5t tris-acetate IEE R (PH 6.8) o] St
BYESE slab gel o] loading dle] ERIREDHT
3191 v
BEIRE) Lol Ve E & BHoel spot WiENAE:
HRIRE St el Hifiv 20mV, BE 20
mAR Fiste] 20BN BERES 78t PR
seol &y DNA ethidium bromide BEHE &
#EY UV lamp BH TA red filterE {HH3H
o ®mEA

/YJ

S
9

e}

RABERNY A ERBE WHER

Ames®] platey:!®g @i g preincubationyk!™>
o] k3l HBgorgler S-9 mixe WHEET Maren
W9 fgko] ohe FHHG . FEBEHEAT
phenobarbital=+ 5, 6-benzoflavone-g- {# H 3} ot

AR WMHERE oty 8 AT
R 4’8 2.4 &= benzola)pyrene(ug/pD) < A
v, MREFBES gL 10ug2 —E3HA
EEstgor REBKY BREE s0uld A mE
20041744 Fpn sk S-9 mixd HiNE-L 300
Wz g et



5393 R A 314 (1988)

R EE

Spore rec-assay FER

1L RS B B RABRFEERER
E #Eer] st MEES AT T rec
assay & 178 HER=A 108EEHY BT =5 1
ZH DNAO #3 BEHEHE g+ Aoz ve
stoh. wheEbA gt BF BRFELE 9= Al
= R A

# 2% 10%F9 UZREmMETe] HEE DNA
BEERG 87h4 &Bol &9 HEs BEY £F
24 et e A4S Zn*tg Hmstylg
W e BREFEEE velder A ASE
ol o d%g oA &gtk & Aol mAt
o A1 &= Pb** #iinEsr DNA 8o 3 BES v
A Aoz vegd. Ad st s Mo
A g% DNA #Hi5e nglom Pu**st Zn* B
By RS WEREHS e 3ES F4 9
mgdtel A= Zn*t FHinese) B3 BREERS 2
o=t wgmBitel A5+ Pb I Zn®t Rind

Table 1. Spore rec-assay on heated edible mountain herb juices

Inhibition zone(mm)

Sample m]g)/ogfate Rect -~ Difference Conclusion
R. crispus 159 0 0 0 —
Q. sieboldit 85 0 0 0 —
L. ftscheri 125 0 0 0 —
A. tataricus 327 0 0 0 -
A. scaber 133 0 0 0 —
H. aurantiaca 120 0 0 0 —_
A. elata 142 0 0 0 _
S. bracycarpa 130 0 0 0 —
P. japonicus 70 0 0 0 —
A. triphylla 171 0 0 0 —

— :no inhibition, = : length of inhibition zone is less than 5mm, -+ :5~10mm of inhibition zone,

+ : more than 10mm of inhibition zone, {} : more than 20mm of inhibition zone.

Table 2. Effect of various metal ions on the spore rec-assay of heated edible mountain herb juices

Heated juice*

Metal ions

5 6 7 8 9 10

None - - - -
Cuz* - -
FeZ+ —_ j— —
Fe3+ —_— — —_—
Pp?* - - +
an'i- —_ —_— J—
Zn2+ i _— —
Ni2+ — —_ o

A13+ — — - —_—

FH A+

I
I+
!
I
|
|

+ + o+ = - -

I+

* 1. H. aurantiaca 2. A. scaber 3. R. crispus 4. A. triphylla 5. S. bracycarpa 6. P. japon-
icus 7. L. fischeri 8. O. sieboldii 9. A. tataricus 10. A. elata

Dose of heated juice is 50ul/plate
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Fig. 1. Time course of the DNA-breaking action

-of edible mountain herb juices
A @ Adenophora triphylla B : Aralia elata
C : Aster scaber D : Aster tataricus E :
Hemerocallis aurantiaca F : Ligularia fi-
scheri G : Ostericum sieboldii Y : Petasites
Japomicus 1 : Rumex crispus J : S puriopi-
wmpinella bracycarpa
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Fig. 2. Mutagenicity of the heated edible mountain herb juices on Salmonella typhimurium TA98

with S-9mix

At (—A—) : Adenophora triphylla, (—BB—) : Ligularia fischeri, (—a&—) : Ostericum siecb-

oldii, (—(O—) : Petasites japonicus, (—@—) : Rumex crispus.
B : (—O—) : Hemerocallis aurantiaca, (—@—) : Aster tataricus,
(—a—) : Aralia elata, (—W8—) : Spuriopimpinella bracycarpa.

(—A—) : Aster scaber,



— 42— 553932 A31d (1988)

300f

]
L

200

Revertants /plate
Revertants /plate

1001 !

A 1 1 3

o 50 100 150 200 (o} 50 100 150 200
pl /plate pl /plate

Fig. 3. Mutagenicity of the heated edible mountain herb juices on Salwmonella typhimurium TA00
with S-9mix
A : (—A-) : Aralia elata, (—@—) : Hemerocallis aurantiaca, (—A—) : Aster scaber,
(—QO—) : Aster tataricus, (—W—) : Spuriopimpinella bracycarpa.
B : (—@—) : Rumex crispus, (—Q—) : Petasites japonicus, (—WB—) : Ligularia fischeri,.
(—A—) : Adenophora triphylla, (—A—) : Ostericum sieboldis.
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Fig. 4. Desmutagenicity of the heated edible mountain herb juices on Salmonella typhimurium
TA98 with S-9 mix
A : (—O—) : Petasites japonicus, (—A—) : Ligularia fischeri, (—W—) : Rumex crispus;.
(—A—) : Ostericum sieboldii, (—@—) : Spuriopimpinella bracycarpa.
B : (—A—) : Adenophora triphylla, (—Q—) : Aralia elata, (—A-~) : Aster tataricus,
(—M—) : Aster scaber, (—@—) : Hemerocallis aurantiaca.
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Fig. 5. Desmutagenicity of the heated edible mountain herb juices on Salmonella typhimurium TA

100 with S-9 mix
A : (—O—) : Petasites japonicus,

(—A—) : Ostericum sieboldii,

(—®@—) : Rumex crispus,

(—A-—) : Ligularia fischeri, (—W—) : Spuriopimpinella bracycarpa.

B : (—A—) : Aster scaber,

(—A—) : Adenophora triphylia,

(—M—) : Aster tataricus,

(—0O—) : Aralia elata, (—@—) : Hemerocallis aurantiaca.
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“Table 3. Desmutagenicity of the heated edible mountain herb juices on Salmonella typhimurium TA

98 and TA100 with S-9 mix

Inhibition(%)

e
Test compounds ]()/Slsf Iohibition(%) Test compounds ]()ols)e
TA98 TA100 # TA98 TA100
50 57.8 9.7 50 46.4 70.1
Petasites 100 59.8 17.1 Adenophora 100 52.5 72.3
Japonicus 150 64.4 19.0 triphylla 150 51.1 72.8
200 72.7 32.1 200 59.6 72.3
50 40.0 55.0 50 46.8 53.6
Ligularia 100 61.2 57.1 Aralia 100 59.3 67.4
Jfischeri 150 66.7 65.0 elata 150 65.7 73.1
200 77.8 65.0 200 67.5 79.7
50 28.9 13.9 50 51.8 61.3
Rumezx 100 51.6 26.0 Aster 100 61.4 63.2
crispus 150 73.1 40.0 tataricus 150 64.2 76.8
200 78.2 47.9 200 72.2 76.8
50 55. 6 33.6 50 63.6 59.8
‘Ostericum 100 72.3 35.7 Aster 100 79.6 71.3
steboldii 150 82.0 47.7 scaber 150 87.5 69.1
200 86.2 50. 3 200 87.5 70.2
50 67.1 16.4 50 17.9 27.7
Spuriopimpinella 100 71.8 39.3 Hemerocallis 100 45.3 39.4
bracycarpa 150 84.0 55.7 aurantiaca 150 58.2 54.3
200 86.9 64.3 200 61.8 55.3
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