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Abstract

On the mutagenicity induced by 2-aminofluorene (2-AF) with S9 mix and N-Methyl-N'-Nitro-N-
Nitrosoguanidine (MNNG) without S9 mix, the antimutagenic effects of dietary fiber (total dietary fiber, o-
cellulose and pectin) from Yam were examined by the Ames assay using Salmonella typhimurium TA98 and
TA100. Total dietary fiber, o-cellulose and pectin from natural and cultural Yam didn't have mutagenicity.
Most of sample dietary fiber showed the antimutagenicity. Total dietary fiber from cultural Yam was more
effective than that from natural Yam on mutagenicity induced by 2-AF and MNNG. a-cellulose from cultural
Yam was more effective than that from natural Yam on mutagenicity caused by 2-AF and MNNG. Pectin from
natural and cultural Yam had antimutagenic effect on mutagenicity induced by MNNG. In this study,
antimutagenicity on MNNG was more effective than that on 2-AF. Antimutagenic effect of Samples had influence
on incubation time. o-cellulose and pectin from natural and cultural Yam showed stronger antimutagenic effect
than standard ot-cellulose and standard pectin, respectively, on mutagenicity induced by 2-AF and MNNG.
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28] ol vlA= G digt AP Rugoeg
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yam)¢} zHul=}(Dioscorea batatas D., cultural yam)=
735 A1A el Feiste] AM-3Hict. MNNGS} 2AF &
9] Edo) Y FF a-celluloses} FF pectin, amylo-
glucosidase(A-7255) ¥ protease(P-8044)= SigmailZ
2E], o-amylose(3B1511)3= Junseirl2HE] T4]5}e]
g8t

S9(Aroclor-1254 induced rat river}& e 7w
Wy 33t a2 30e AllFHgks, S9 cofactor= Wako
Azae FURAL, 7le SR Ak SFAke
Ahgshich

2. £ Ao|MRel =&

Abate} Afuinte] F Ao]Af= ACAC™H 2R F
Zslg . Atuke} Avinls AAE AASI A}
I FARAFEAA 82 A3l AlE 42 10g
o] 0.05M phosphate buffer(pH 6.0) 100 m/®} thermal
o-amylase 1 mlE #7}sle] 95°C9] water bathellA]
1527 9hg A7) F ALeA BAZc B2 4o
<€ 0.17IN NaOH&-<}e 2 pH75+0.12 ZA3 &,
protease 50 mg& go] 60°C2] water bathol| 4] 3087
uh-2- A7}k AellA] WZHAlA 0.205M HPO LYo
2 pH 4.5+0.28 =43 ¥, amyloglucosidase 3 m/-Z
A7}sle] 60°C) water bathel| A} 3087 9H-8-AlH )
wl-g-No]] 95% ethanol(EtOH) 300 mLE Ar}stz A
2o 4] 6087 wkxgk F glass filter2 F3] o315
t}. AALE- 78% EtOH 300 m/, 95% EtOH 300 ml,
acetone 400 mi2 7+7t 23] A|A g &, 105°Ce] dry
ovensllA] SFEHF AZAZ T & Aol 48 ol

Aol ARkt

3. a-cellulose®} pectin?] £&

Abatel A el uke] o-cellulose2} pectine- Southgatet]
Yol we} &gt TAAZAF] Atvke} Afulet 2t
7+ 10gell 59 frald, AA-, AaE AAS] 9
3 300 m/e] EtOH=. 23], ethyl ether2 13| F&3}e]
oJol-g A A3t} Aol o ethanolamine 600 m/S
715k & oasle] oAg AAZ e, IS 4%
(w/w) NaOHY 250 mlZ 7}sle] 1587 A4l
(11,000 rpm)3+ ¥ oJo8-g A|AsLZ, AAMIL a-cellu-
lose)& o] AR AHg-stget. o)y CH,COOH
Loz ZHAF F 1587F UA41+2{(11,000 rpm)
st om AN} ez Feisaich oo
(o) 3~4ufizke] EOHS Arste] 1587 A=
(11,000 rpm)3+ ¥ AAE-S g2, FAEFH 3}
(IS NH,OH £ 300 m/Z $&3 F 1583 944

grzze)shatslA) A 147 A 4 3(1998)

£2] (11,000 rpm)3}e] JAINE dglowm, 7]
EtOH 300mE H7}sted, 1587 94 Fejsle] A}
(AV: pectin® }& #3}o] Aol AHE-3}51c}.

4. Mutagenecity Test{d} 4|0|A4{72| dose-response)

A}, ZQufute] & Ao]Adf, a-cellulose H pectin®
2] Zoi o) Al-S #4913}y $13}e] salmonella typhi-
murium TA987} TA100 ¥ FFE |43} Ames
testS 7l 2F3} preincubaton® 20 2 E¢ o)A AY
& saih

Abuke} Aunte) F 2lo]Adfiis 5.0%(0.1g), Atohet
Aujete] a-cellulose?} pectin, FF o-cellulose} X
£ pectin® 72 0.1%(0.002g), 0.5%(0.01g), 0.7%
(0.014g), 1.0%(0.02g), 5.0%(0.1gy4-& ¥ PBS(UA
2Zol) 1.96 miE 7}8led 37°CollA] 3X) 7 #1EH120
rpm) “jFR F 4000 rpmel A 1283} G412 8l
o e)-& #s}e] platesd 0.1 miS ARE-3}31th. TA1008]
7% d7g 254 0.5 ml, TA982l 7% S9 mix 0.5
mle} YAE2E o]of 0.1 m/, nutrient broth-§-o§ o] 4]
vl ofgl o wljoked 100 pi(1~2%x 10°ml))E Z Ao 37°C
o|x] 2082t preincubationdt ¥ histidine/biotin solution
2 {2 top agar(45°C) 2 m/9} Ejste] A4 it w)
Aol metsted 48417t whoRl F A7) BAFMo]
TFFE ASsle] FQueldA 55 #A s

5. 2-AF9} MNNGO|| L8t O} AlojMel oM &1}

Abobs} Apueke] 2 Aol df-e] FEE 5.0%, Ak}
9} Auf=te] o-cellulose®} pectin, FF o-cellulose}
EF pectin® FEE 27} 01%, 0.5%, 0.7%, 1.0%,
5.0%2 3tdrh. wqF woFA 7Yl ubE ol At F
2 5131 0471, 1417F 308, 3417, 6417, 124] 7kl
&) Arsd ®gkct.

wolgl BA9 FrE on] AYPS F3l Am9
Eodule] oA AAE A3l HAHT FEE,
TA1006 4= MNNGE 1 pg/plate, TA9SAE 2-
AFE 10 pg/plate S AH2-3}od mutagenecity test2} Z2H-
e 2 st

3 ave Bl A dit A8 o
A& (inhibitory activity, %)2 eIl o, o A
o2 AbEsigdrt.
a-b
a-c
a: Eoolint 2AY 90 BEddelds
b: 2 A BE AH7lel S oo EFEdHelds
c: ApdEdHol g

Inhibitory activity(%) =
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1. Mulagenecity Test{O} 4]0|472} dose response)

E Aol L83 Abwl, Alupete] 2 Ao A f, o-
cellulose, pectin®] Fxof i3l SdHo[HA FFE
gelslr]¢lste] EdHolA A de] o] 8=
Q)= 471A] 54 A testS E333F Salmonella typhi-
murium TA98%} TA100-2 AF2-3led Ames testS Al A
sk

TA987} TA1002] x}dE-HEd o] d4~(TA9S,
55-7; TA100, 202+32)¢k Abu}, zhujube] & A]o]4]
#9 AS$E 5.0% 5, Akl Aueke] o-cellulose
2} pectin, £F o-cellulose % FF pectin®] 9=
0.1%~5.0% A =2] Alo] {42 X lsled Ames testE
A2 Az EHEdiel e Aol FEE
ZAAAE BAEG-o T ZUHEA 22 AL
2 3o} Avl, Ajulve] L5 FEdA] Fdeldd
AL gle Aoz Falsldieh a2y & olF3al
Salmonella typhimurium TA982- ©]-8-%+ 73-¢ Ab+l, A
wiwre] o-cellulose ¥ %7} 5.0%Y o), 7] x3sql
Salmonella typhimurium TA1002- ©1-8%F 73-¢- Auljw}
9 Exr} 5.0%Y di EdHeldAdE Yehilgll.
o] Maron et al.”9] tjE-o] Eoioldd 2 3&Ead
Holdl 242 F= Z7He BA 35 o] AdellA
£ 548 Jvehycky 2 v A9 42" Ao},

2. & oMo X &3}

2 Aol LR Abnt, 2fuljete] F Aol Ad-fAe]
5.0% FXt Table 104 Hi= nle} zho] Fodwie]q]
Aol ¢8-S #alslelrl. TAIRS 2-AFd)| dlsh TA
100> MNNGo]| oizfe] Alel, 2fulu} & Alo]Ad-f-2]
o} A & 7= Table 1¢l] Ueld ule} zicl.

2-AF¢) 23k Atete} Afulete) & Aol el A%
T Z4zZF 124%, 33.2%2 VERgEd], ol T8 A
I 5ol ule) Jghont, guava®ohe A Vehsdel
=3k MNNGo)| djgt Abal, Aujute] 2= 2le]d-f-2} o
A A3 At 187%, 491%= Aulel= $-, 74,
AlF= Bl vis) JA) a7 2 AR eyt &
ZH 2 A=yt Abvlscl 2-AF2} MNNGe) ot
AA Zrt HAow, 2-AFRTHE MNNGe) 3l o4
B3t Abekel el gleir] RE A Vel
MNNGel| gt A&7} o] & Ao A7}, 3
¥, Yamaguchi'®®] <d--oll 25}, cauliflower, broccoli,
ofs} Zo] TrpP-1, 2-(2-furyl)-3-(5-nitro-2-furyljacryla-
mide(AF-2), acridine yellowsol) =i} 27~35%2] <A &3}
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Table 1. The comparison of inhibitory effect on chem-
ically induced mutagenesis between natural and cul-
tural Yam

2-AF MNNG
No. of revertants
Positive control 3214+ 164 4083+173

Spontaneous 53+8 198+31
Nat. TDF 2743+ 181(12.4%) 3364+ 177(18.7%)
Cul. TDF 2104+168(33.2%) 2197+132(49.1%)

Inhibitory effect was assyed by S. typhimurium TA98 for 2-
AF and TA100 for MNNG. In the case of 2-AF, §9 mix
was added for metabolic activation.

The concentration of the mutagens per plate were: 10 pg for
2-AF: 1 ug for MNNG.

Concentration of TDF: 5.0%.

Values in parenthesis indicate inhibitory activity (%).

7F Adglche B wls) 2 A3 2-AF2} MNNG*]|
gk JA &) o 2 Aoz vepgrh
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Fig. 1. Antimutagenicity of o-cellulose on the mutageni-
city induced by 2-AF with S9 mix in Salmonella

typhimurium TA98. (O) natural Yam; (V) cultural
Yam; (D) standard a-cellulose.
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3 veptA] dsiel Aieke] 1.0% FEelA e
Tackeuchi et al.'Vo] B 373+ DNPe)| gk 1.0% %2
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2 WyAgler] = @ed] AR 24 A
gt 7|1 EslA] @ou), Takeuchi et al'Po]
refined corn bran®] E-¥oly F3te] A Aol
S F93 FATTHE Aol 23k, Abelst A
wule] g-cellulose= 2-AF, MNNG&} 7H& 444 &
ool gel sl wlsbed el wlo] &4 F3He go 2
R E3hA] oA £ HolE Aoz

2-AF2} MNNGel| ozt Abtehel Aol 2 F359
a-cellulose®] ¥H-A|7}ol| whd A &A= 247} Fig.
3, 49} e} 2-AFd]| tidt A A7} Alvtel BF -
cellulose= HRE A7t 3A7+d o, zRul=ie] o-
cellulose:= BFS- A|7} 6417k o] 96~99%2] ¥ o
A Z3E Ve o, o] o] F = HAH o7 4t
o 1247} Hg-AlE 50~80%2] A AFAE viebl{ct

MNNGel| i3t A}, Auinte] o-cellulose= HHg-
ZA1(047}) 97-99%2] <A A4S by ot 64)
7F o] F3E FA3) Faste] uke A7t 124171 o
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Fig. 2. Antimutagenicity of o-cellulose on the mutageni-
city induced by MNNG without S9 mix in Salmonella
typhimurium AT100. (O) patural Yam; (V) cultural
Yam; (O0) standard o-cellulose.
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Fig. 3. Effect of incubation time of c.-cellulose (0.5%)
on the mutagenicity induced by 2-AF with 89 mix in
Salmonellatyphimurium TA98 (O) natural Yam; (V)
cultural Yam; (0) standard a-cellulose.

HES ZA1(0A417) 35%2] A EFAE ehlled, o
o) FE XA Ftaste] ukg A7ke] 12474 W
o3#) )7} vhehdA) ket

Yamaguchi et al'”®] Trp-P-2,4-nitroquinoline-1-
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Fig. 4. Effect of incubation time of o-cellulose (0.5%)
on the mutagenicity induced by MNNG without S9

mix in Salmonellatyphimurium TA100. (O) natural
Yam; (V) cultural Yam; (0O) standard o-cellulose.
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Fig. 5. Antimutagenicity of pectin on the mutagenicity
induced by 2-AF with S9 mix in Salmonella typhi-
murium TA98. (@) natural Yam; (W) cultural Yam;
(m) standard pectin.
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I Fig. 63 7o) 0.1~0.5%9] % F7tola] Alu}
pectin®] A E7}7} 40.5~51.8%, Aurs 19.5~31.0%,
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pectin?} 413t o 2 ey o, AlvltEie e
A EAE vell
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o & JAEHE Belon, o) tlEke) pectine 2
o] Foi Al A}, o’ el F AlYo] DNPo tfjs}e]
84 Aol f-rr) & A £33 X2l Roberton
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do]Fe] ool 23 WS o2, By
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Fig. 6. Antimutagenicity of pectin on the mutagenicity
induced by MNNG without S9 mix in Salmonella
typhimurium TA100. (®) natural Yam; (V) cultural
Yam; (w) standard pectin.
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$ A7kl WE A A Fig 10, 113} o, 2-
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AFS} ¥bEA17] FA(0417h)9] A Aifbe 458%%
714 37 Vehdeh. 1he A7k0] A oA ke
Aoz zrastedw, Aujure] pectind 3417w
S 103%2 7} E9k, BE pectind 147} 304
R4l 37.1%2 718 A Vehgrh.
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g HbS- AJZhe)) oh2 oA B3 1A17) 308 o) B
F 7 =4 el e, A7ke] Al wle} A4
3] ZtAsled 1247 wke-Alelle A a7l AE
eltA] odghel.

ol o2 2-AFe| &3 fiElE EdHo|UAS
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fritE= SdwoldAd ol v]3] MNNGe 93 4t
HiE S9uo]9Al S o] a3x o2 JARch= AM
& <& 4 9t o]& S9 mixr} RYE A E o)
<2l sodium azideol| T3l guava®] JA|EIA7} S9
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