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Abstract

This study was performed to determine the mutagenicity of pork and ham pot-stew and the anti-
mutagenicity of various additive materials on pot-stew by the Ames test using Salmonella typhimurium TA100.
Boiled kimchi didn't show mutagenicity and effectively inhibited the mutagenicity induced by 4-NQO and Trp-
p-1. But boiled pork and ham showed mutagenicity dose-responsively and pork's mutagenicity was higher
than that of ham. On the mutagenicity of boiled pork and ham, the inhibition of kimchi was most effective
and when scallion and galic was added with mushroom showed synergic effect. Boiled ham made in USA did
not show mutagenicity different from ham made in Korea because of the addtion of ascorbic acid and when
mutagen was added it's mutagenicity was lower than that of ham made in Korea.
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Table 1. The constituent of samples

Sample Constituents
1 Kimchi (450 g)
2  Pork (75g)
3 Pork (75 g), Kimchi (450 g)
4  Pork (75 g), Mushroom (75 g)
5  Pork (75 g), Mushroom (75 g), Scallion (15 g),

Galic {3.75 g)

6 Ham (made in USA) (75 g)

7  Ham (made in Korea) (75 g)

8 Ham (made in Korea) (75 g), Kimchi (450 g)

9  Ham (made in Korea) (75 g), Mushroom (75 g)
10 Ham (made in Korea) (75 g), Mushroom (75 g),

Scallion (15 g), Galic (3.75 g)

2 Az, TasAle B A7) Set o 2 &
25 I A AT 2712 Ea, v Y, v
2 tAA Fa)sksict, 4242 samplee] (Table 1) 5
4 500 mIS Y3 #7] A1=bsbd 20871 o] ZhE sk
a1 Ao A7l F A8 FAL] 4u)el] SF3= 50%
methanol-& o] mixer®E 587} FA 35Sl 2447k %
o} 2% oJ73t & evaporator2 ZIo}EE3le] 1 E
% ¢dglom -80°Col| B@sHA Aol ARE-Esich.

3. Ames fest

(1) Bacterial strain®] §-73 373 €<l

1) Histidine requirement

Salmonella typhimurium TA100-2- biotin v]X] ¢f4 &=
A} As}A] 8} histidine} biotin-g E33F vl =] ol 4]
£ ARSI T hisidine 3% 274 FFUL §
skt

2) Rfa mutation

Alzare) FAAE]] AR REA el &AS
farste] wEal A FHAE 52U Salmonella
typhimurium ¥0]1F2] 7)5S& vh&} o] U3k
o}, 8947 wlokat F wioked 100 mio] 45°C top
agar 2ml Yo 327t <& EE vortexE mix{t ¥
Table 22} 7+o] Z4|3 nutrient broth agar(NA) platei]
Earelgich

AgarZt SbA3] Z& ¥ 1/4inche] F filter paper
Z plate $4)ol| 3L Table 33} zro] ZAIE 0.1 mg/
m/e) E%2] crystal violet 8- 10 p/E- filter paperol]
wolra] the 37°Cel|l A 1247} wiekst ¥ 14 mm &
9] clear zone-& &elsled s ER}Q crystal violet2]
AZ e Bk

3) UyrB mutation

Y-S o]4-sle] T wiFl& NA platee] Hadt
E25Y Bgo® 0 F F7S o A 122
HFg GF0lE ZU2 de] 33cem A4 15-W

Table 2. Ingredient of nutrient agar plate

Ingredient per liter
Difco bacto nutrient broth 8¢g
NaCl 5g
Agar 15g
Distilled H,;O 1000 ml

Table 3. Ingredient of crystal violet solution

Ingerdient per 100 m/
Crystal violet 0lg
Distalled H,O 100 m/
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Table 4. Ingredient of ampicillin plate

o] gheldAd A4 15

Table 7. Ingredient of top agar medium

Ingredient per liter
Agar 15¢g
Distilled H,O 910 m!/
50x VB salt 20 ml
40% glucose 50 m/
Sterile histidine HCl H,O 10 mil
(2 g per 400 m! H,0)

Sterile 0.5 mM biotin 6 ml
Sterile ampicillin solution 3.15 ml

(8 g/ml 0.02N NaOH)

uviB lamp(2650 X 260 nm)S 8%7F FARE F
37°Co| A 8~9A) 2} wljeka}s] & o) uviB lamp S FA}S
A e BT AL UVl o) 5}]9
S 27 5eo] AAAN LS B3,

4) R-facter

Table 4¢} 7Fo] ZA|& ampicillin platesl] o vl oF}
S A BA F 37°Cel|l A 32 wieFale o] A3}
Q.05 2 plasmid PKM-1018] Z:)2 galalsict.

@ FHH=EAe] 2]

Tip-p-13 4-NQOE 7+7t 2 pgfplates] 0.1 pgjplate
Bee Abgstelnt

(3) Minimal glucose agar plate, top agar 3 histidine-
biotin solution®] ZA|

Minimal glucose agar plate®] wjx] FAdo] HQ3}
Vogel-Bonner medium-E(50X }(VB salt}x= Table 59}
7o) ZA|sted 4°Col] L#3}9ic}. Agar plate A W
-2 Table 63 2+ |48 VB salt(50x ) 20 m/, 40%
glucose 50 ml, 7= 930 ml2} agar 15 go| 718 &
7Z+e] flaskE HH#AAA 60°C A= =W E3 F

Table 5. Ingredient of Vogel-Bonner (VB) medium-E
(50x)

Ingredient per liter
Agar 6g
Sodium Chloride (NaCl) 5g
Distilled H,0 1000 m!

Table 8. Ingredient of histidine/biotin solution

Ingredient per 250 m!
D-Biotin (F.W.247.3) 309 mg
L-Histidine HCl1 (F.W.191.7) 24.0 mg
Distilled H,O 250 m!

petri disholl 20~30 mi& BF3sled Hg 13AA
37°C2) incubatore)) 14 B3I F Ao A3}
Top agar®] ZA|= Table 73} 7Fo] 8}¢].2. ], histidine
278 2AV8E7] 48t histidine/biotin 8-94-& Table 8
3} 7o) ZAFt] DFE T 4°Cof] Rt A
wjute} top agar 100 mi% histidine/biotin -84 10 ml/2]
Hl &2 &3t Aol Al

(4) S9 mix®] ZA)

S9 mix®] A} AJE-& Table 92} 7). Cofactor 10
mlS 93 33 & Aroclor-12542 $-5% rat liver
S9L 4% X7 = 2= & £§ste] plate™ 0.5 mlS
Z5= il ARg-stede).

(5) Mutagenicity Test

Ames testZ 7)2F3} preincubation®] & A-8-A1 7 1,
Salmonella typhimurium tester strains TA100& A}-8-5}
Ak S9 mixE ARS3IA] ¢S 7-9ollE 4-NQOE,
S9 mixE AF-3S 7-$-oll= Trp-p-15- positive control
2 ARkt 2], ARjwr], Y A4S 208 F
A 0.0025, 0.005, 0.01, 0.02 goll #NF3he= %2
methanol £&E5-& A8 & §}o] 47FR] 434 testF
23]} Salmonella typhimurium TA100& ]33} ¥
olUAL AAY A sl H2 WHo¥AS Ba

Table 9. Ingredient of S9 mix

Ingredient per liter
Warm distilled Water (45°C) 670 m!
Magnesium sulfate (MgSO, - 7H,0) 10g
Citric acid monohydrate 100 g
Potassium phosphate dibasic 500 g
(anhydrous) (K:HPO.)
Sodium ammonium phosphate 175 g

(NaHNH,PO, - 4H,0)

Table 6. Ingredient of minimal glucose agar plates

Ingredient per liter
Agar 15g
Warm distilled water 930 m/
50X VB salts 20 m!
40% glucose 50 m/

Ingredient per 50 m!
Rat liver S9 2.0m/
Sterile distilled H,O 48.0 ml
Cofactor
MgCl, 6H,0 81.5mg
KCl1 123.0 mg
G-6-P 85.0 mg
NADPH 181.0 mg
NADH 1525 mg
Na,HPO, 598.0 mg
NaH,PO, 2H,0 123.5 m]
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Test compounds

| Add 0.5 ml sterile distilled H,O or 0.5 m/ S9mix

| Add 0.1 m/ cell suspension (overnight)
Preincubate for 20 min at 37°C

| Add 2ml top agar containing 10% his/bio solution
Pour on the minimal glucose agar plate

{
Incuvate for 2 days at 37°C

l

Count revertant colony

Fig. 1. Prcedure for mutagenicity test.
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g F, platewd 0.02 g0} F=7} ¥ =E DMSOE 4
o & 3l & FFste] Aol platedd 0.1 mig A
S3i5it). BE £57 05 ml = 4%9] S9& -
&l S9 mix 0.5 m/2} $Jel)A] 4HE test compounds 0.1 m/,
ulg] wiekgl #F 0.1 mi(1~2X 10° cell/m)E & o]
37°Col A 2087} ou) wiek3l F, 10%2] histidine/
biotin solution& 2-2 top agare} 7 & o] vlg]
ko] L minimal glucose agar plate] T #3}od,
37°Col| 4] 4847k wioFsled A1 his* revertant colony
E AEste] Sl 78 BHsH =
E AL 3 v 9 309 Hg A E ARt
odcl. Mutagenicity test®] $-4] &= Fig. 154 7}
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1. Fz2 stgdxelof Qs MAMEl= oMol
SEHY Bl

ZAAAN FAER A, AR 27, o] ZelH
$-8 Holdo] WA RS F-F-5 Flsh] S8l
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Table 10. Mutagenicity of the extract of boiled kimchi,
pork and ham in the Ames test

Concentration of original weight (g/plate)

A #EF9 BHEdHeldre ARy BEE
S7HIAE 2 7 2T AQAEFASAHe 7T
Bl St A] & Ao R nol ALEEl FEolA 7]
9] FAHIAL gl Aoz FHel=EYrt

3 F2E0) B SAdold4+ 0.005 glplate F=
7HA] d2TEo} Fo] EdwelAde] sldevt 0.01
gplate o]Ate] F ol dlzTE FE &Y
2 Z7Vhe s o] S99 oS veigth

A 57]2] -9+ 0.005 glplate FEHE] 2K
o} AgAHe|F TR A& 0B A Ut
3led 0.02 gplate T oA 71 2 SIS
el gl 21} positive control 8 ARS-E HolH )=
Yol Zajwe]dal 4-NQO(0.1 pg/plate)e] 85%, 714
o813l Trp-p-1(2 pg/plate)?] 52% A =4iv}.

AR} Aol dnc) Hxwr]9] 7jd
Al ] E718He o 4= ol Akl el 23k AHoLE

= 2R, Ag, uadgy diSFo, opdahnie F
ol e, sate) S fal AREE opl4t
U EF-S WehE el nitrosoamined YA sh= Ho R
g2 A 9l v, RE AFE gL olRAle.
2 3s] T 9L hw IeP. g2 ARy
o} AH o2 49 ko] A3 oA EFE gt
Aol QAR 2oz A= Wil 2]
R} A& ol Ad-S Vel x] eght AzhE] gt

2. x| Y RARE| SHHO| AX| &1}

Table 11. Mutagenicity of the extract of boiled sample
by the Ames test on TA100

without chemical with diriit with indl:ect
sample* mutagen mutagen mutagen™***
8 (4-NQO) (Trp-p-1+59 mix)
1 136+13 225+35 412413
2 362+23 1239+62 1558+ 21
3 184+11 396123 842421
4 308131 512+12 111015
5 289126 368+18 860+8

6 209+15 106431 518428
7 266+ 14 1164+21 1364+ 35"
8 201420 467112 696+21
9 191+16 840+13 842+21
10 246x11 554+19 833+21

Extract

0.0025 0.005 0.01 0.02
Kimchi 76x5 104121 121+£21  135+21
Pork 183+12 240+15 288+23 361+12
Ham 173+16 203+12 216+24 253%15

No. of revertants: triple mean+S.E.
Spontaneous revertants: 207+ 3.
Positive control: 4-NQO (0.1 pg/plate) = 423+£21.
Trp-p-1 (2 pg/plate) with S9 mix = 691+ 11.

el AetaiA] A 149 A 53(1998)

No. of revertants: triple mean+S.E.

*Concentration of original weight: 0.02 g/plate.

1: kimchi, 2: pork, 3: 2+kimchi, 4: 2+mushroom, 5: 2+
mushroom+scallion+galic, 6: ham (made in USA), 7: ham
(made in Korea), 8: 7+kimchi, 9: 7+mushroom, 10: 7+
mushroom-scallion+galic.

Spontaneous revertants/plate: 222+ 3

**Positive control, 4-NQO (0.1 pg/plate): 423+21.
***Positive control, Trp-p-1 (2 pg/plate) with S9 mix: 691+11.
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Fig. 2. Antimutagenicity of kimchi extract. I} Positive
control, [] Kimchi treatment (Spontaneous revertants:
207).

(1) ol ol &t Z1x)9] oA A3}

SRl AFREE AAE o847 AME 2A o
=dl, 229 ZA7} gl wolde] Edwel g
ol < WA =A] dobrgheH(Table 11).
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Fig. 3. Effect of various materials on mutagenicities of
pork. ll pork, (7 pork+kimchi, N pork+mushroom, [-]
pork+mushroom+scallion+galic (Spontaneous revertants:
222).
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Fig. 4. Effect of various materials on mutagenicities of
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ham+mushroom+scallion+galic (Spontaneous revertants:
222),
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Fig. 5. Mutagenicity of boiled ham made in USA and
Korea. l} Hamn made in USA, [] Ham made in
Korea (Spontaneous revertants: 222).

with direct mutagen with indirect mutagen

w4kl ol = Akl 3= 2] ascorbic acid7) Ak
g2 HrlE o] 9ledrh. $7HEF A& A) ascorbic acid 3
7he A ARLeEAMY EFe FaskR] o
AAEA], 45t |4 f-A], nitrosamine A4 ZH2s,
C. botulinum ¥4 A9 208 ARty g}
w2l w|FAkEl sl 2 Wolfle] AA AAH A
3}413}A) 9] ascorbic acid Wj# 2 2 Alg x| Q).

V.2 ¢

AR I7]h FE o183 AN A AN S
oA 7} 1%, T Al, 1, vle] ¥AlgE Frls
deue] AAEAS HAEstw A o) FAlae)
Ate] & ol 32} ol o2 4-NQO, Tip-p-14 AH4-
skl A71X&3 WHoldF< Salmonella typhimurium
TA100-& ©]-4-3 Ames testS A A3t t).

1. 0.025~0.02 g/plate oA, X 713 &

ol fiAo] vhehta] gk 4-NQO, Trp-p-1] o4

A& EH o JAEIh 7 HR 3]s 7Fa A
wHolgle] AAHog A=y Az 0.02g
plate 3= 71 & & velio] §o1-Ee A
7hd elAl4bd ol Rk ok AL 3R & 4= glgde).

2. 714R == 37]9} 3] wHolflAd el thsled ohA]
2 A A7 JA a7 R, e 3ol
AHrh= Al 3, vheg A Arbed o
A&7} o Fo).

3. oAbl Ak de] gabslAlel ascorbic
acid7} o] o] AH7FEe] gl 0.02 g/plate F = A
7ol o3 Wolde] A=A gkgty wold EA)
Al AR W W2 WoldA)-S vheldlgich
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