KOREAN J. SOC. FOOD SCI.
Vol. 11, No. 1, February, 1995

ofR7IX| =2|dHez =a|E

o127 - o4l -

Z71% =iX|27|e] EHolde HA
A3 - A5 - 247

Asjustz 7pgos

Screening of Mutagenic Activity of Extracts from
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Abstract

Croaker and pork were cooked by four kinds of methods(boiled, broiled, deep fried, pan fried)
and their extracts were extracted with 50% methanol. The Ames test were performed on these metha-
nol extracts, employing Salmonella typhimurium tester strain TA98 and TA100, with and without S9
mix, and after nitrite treatment. The methanol extracts of cooked croaker and pork showed mutageni-
city between original weight 0.0125 g/plate and 0.1 g/plate in all strains and induced a higher mutageni-
city in all strains with S9 mix than without S9 mix. In all kinds of cooking methods, pork extracts
showed higher mutagenicities than croaker extracts and especially the extract of pan fried croaker
and pork showed high mutagenicities with S9 mix. The extract after nitrite treatment showed higher
mutagenicities than that after non treatment and after treatment with nitrite, the mutagenicities of

extracts were higher on TA98 than TA100.
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4. Ames Test
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(3) Nitrite®] 2]

719} 2718 zelwye] w2 methanol 3%
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(4) Mutagenicity Test
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Table 1. Mutagenicity of the extract of cooked croaker
and pork by the Ames test on TA98 without S9
mix

Cooking  Concentration of original weight(g/plate)
method 00125 0025 00375 0.05 0.1
croaker
boiled 81+ 178 239+ 9 241+ 24 340+ 49 462+ 35
broiled 159+ 13 237+ 13 293+ 27 451+ 24 546+ 30
deep fried 185+ 19 227+ 39 246+ 18 288+ 9 245+ 35

pan fried 246+45 343+32 373113 457+2 499+ 8
pork

boiled 139+ 14 289+ 18 492+ 27 522+ 32 877+ 57

broiled 227+ 56 413+28 229143 103+8 91+ 16

deep fried 164+ 15 288+ 10 600+ 26 599+ 23 240+ 38
pan fried 180+ 13 385+ 29 487+ 15 589+ 25 253+ 42

*Mean Valuest+ SE of number of revertant colonies per
plate, subtracted of the number of spontaneous reversion.
Spontaneous revertants of TA98 without S9 mix: 48+ 10
Positive control: 4-NQO(0.25 pg/plate): 196+ 17

Table 2. Mutagenicity of the extract of cooked croaker
and pork by the Ames test on TA100 without S9
mix

Cooking Concentration of original weight(g/plate)
method 0.0125 0025 00375 0.05 0.1
croaker

boiled 52+ 28" 40+26 78113 84+22 164+ 31
broiled 12+ 14 34%+21 53t13 36+8 83t14
deep fried 468 107+41 120+ 13 124+ 20 117142

pan fried 20*12 40+10 67+23 109+37 62+7
pork

boiled 154+ 40 254+ 35 235+ 61 336+ 17 347+ 82

broiled 111+13 173+ 60 194+ 17 237+ 21 443+ 43

deep fried 115+ 24 365+ 51 376+ 50 384+ 37 336+ 17
pan fried 73117 114%23 320+ 28 476+ 75 526+ 35

“Mean Values+ SE of number of revertant colonies per
plate, subtracted of the number of spontaneous reversion.
Spontaneous revertants of TA100 without S9 mix: 156+
28

Positive control: Sodium azide(1 ug/plate): 4027+ 48

Wolda 196+ 17013121, A|89] BE Fro4 &
Asde)ldTE AdEAEAHo | FF R} w34k =
719] boiled, broiled, pan fried} = =|127]2] boiled
el 4] 00125 goll 4] 0.1 go 2 FE7} Zhgkel weba
e (M7 HA Folstdedt, sSiA w29
broiled, deep fried, pan fried® ol A]< 0.025 goll 4 0.05
FETFLNAM o F& EHAEQHYMTE Bk
TA1000)] g Fxo & FdHo)A44L Table 29}
7&2“%, 59 mixE A3 eFgk& Wl TA10004 =
EAEDH) P 156+ 280]%13 SN EEAR
*P‘l?{} Sodium azide(1 pg/plate)2] B-HEdWHolF+
4027£ 480)91 2|, AR RE FEox H7ZedHo]
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Table 3. Mutagenicity of the extract of cooked croaker
and pork by the Ames test on TA98 with S9 mix

Cooking Concentration of original weight(g/plate)
method 0.0125 0.025 0.0375 0.05 0.1
croaker

boiled 131+ 172 389+ 14 474+24 655+27 588+23
broiled 282+ 17 563+34 657125 840+42 94152
deep fried 286+14 399+18 546+ 18 433127 39417
pan fried 42610 62313 76510 641+30 580%25
pork
boiled 326+20 663+39 1006t 19 1265+ 34 957+ 30
broiled 402+ 119 667+94 463+34 283115 27221
deep fried 299+ 11 492+13 713+20 642+15 34937
pan fried 331+29 876+14 1011+24 865+ 152 416%17

aMean Valuest SE of number of revertant colonies per
plate, subtracted of the number of spontaneous reversion.
Spontaneous revertants of TA98 with S9 mix: 39+ 6
Positive control: 2-AF(20 ug/plate): 5709+ 101

Table 4. Mutagenicity of the extract of cooked croaker
and pork by the Ames test on TA100 with S9 mix

Cooking  Concentration of original weight(g/plate)
method 00125 0025 00375 0.05 0.1
croaker

boiled 169+ 29° 255+ 46 326+ 32 349+ 32 238+ 27

broiled 69+ 29 162+ 17 360+ 12 258+ 18 166+ 30

deep fried 162+ 34 330+ 20 396+ 16 549+ 40 675+ 64

pan fried 216+ 21 241+ 39 359+ 20 471+ 25 264+ 28
pork

boiled 337133 548+49 735+ 30 789+ 99 471+ 22

broiled 27326 436+ 13 563+ 43 737+ 16 492+ 11

deep fried291+ 31 398+ 34 450+ 16 505+ 52 476+ 16

pan fried 342+ 16 868+ 22 769+ 35 686+ 30 560+ 33

“Mean Values* SE of number of revertant colonies per
plate, subtracted of the number of spontaneous reversion.
Spontaneous revertants of TA100 with S9 mix: 183+ 20
Positive control: B(a)P(10 pg/plate): 1108+ 123

Tre AdEAEAHedTEe}t Utk 27]9 boi-
led, broiled®d 3} A 2719] boiled, broiled, pan feied
He 0.0125go4 01ge 2 F%7} Z7}gtel] uleti
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pan fried3} == 1719] deep fried®q-& 0.05 goll 4
1 =2 B Eddeldd S Bt
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Revertants

boiled

broiled deep fried
Cooking method

pan fried

Fig. 1. Effect of cooking methods of croaker and pork
extracts on the mutagenicities to TA98.

B Croaker without S9 E3: Croaker with S9 N Pork wi-
thout S9 B Pork with S9

The number of spontaneous revertants was subtracted.
Spontaneous revertants of TA98 without S9 mix: 48+ 10
Positive control: 4-NQO(0.25 ug/plate): 196+ 17
Spontaneous revertants of TA98 with S9 mix: 39+ 6
Positive control: 2-AF(20 pg/plate): 5709+ 101

ol FFE 18312001902 FAAzEARZ B@PAI0 ug/
plate)Z AH&3S w& 1108+ 1239 E7Edwe) 74
£ Jehggdck

TA98 4 %x7]9] boiled, deep fried, pan fried*s =}
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&2 ekt AH$ef wlwste] S9 mix H M o e
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A7be} BAGe] 0.05gel A 7 FL Bl 9AE
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A7 e w) FAvio]fAdo] of 2~5uAE FUlste A
Fe Bk ze) 7 50 Ao wpEw Alxe
fried®] # broiled® 2] methanol F%&< o #l S9 mix2)
7 oF 5~100AH T B-AEQA | A7) Sobslddc
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Rol #3147 W] ¥ dyHr} 2 Edeld
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S9 mixH7}A] TA1002.ch= TA98o| 4 Edwio] A
o] ¥} Esith o) A= Gocke ef al.®3} Lin et al.'®o)
S9 mix#H7FAl TA9Be A F& Eodweo|dde viely
the Bael FAME Axfoldu)
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Auke] 7by F9W o] fd(indirect-acting mutagen)= 3%
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Revertants

boiled

pan fricd

broiled deep fried
Cooking method

Fig. 2. Effect of cooking methods of croaker and pork

extracts on the mutagenicities to TA100. The number of

spontaneous revertants was subtracted.

B Croaker without S9 E3: Croaker with S9 N Pork wi-

thout S9 B Pork with S9

Spontaneous revertants of TA100 without S9 mix: 156+

28

Positive control: Sodium azide(1 pg/plate): 4027% 48

Spontaneous revertants of TA100 with S9 mix: 183+ 20

Positive control: B(a)P(10 pg/plate): 1108+ 123
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o] o] WAl vehtom, 1 o] Akl s o}
2 7159 Ao} ANSEE FaAlA EddeldA
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Table 5. Mutagenicity of the extract of cooked croaker
and pork of 0.025g original weight on TA98 and TA
100 after nitrite treatment without S9 mix

Cooking method TA98 TA100
croaker
boiled 330+ 222 197+ 19
broiled 363+ 24 175+ 11
deep fried 278+ 13 181+ 6
pan fried 467+ 8 168+ 21
pork
boiled 543+ 39 394+ 53
broiled 571+ 28 342+ 26
deep fried 468+ 39 341x 16
pan fried 668+ 20 3741+ 18

®Mean Valuest SE of number of revertant colonies per
plate, subtracted of the number of spontaneous reversion.
Spontaneous revertants of TA98 without S9 mix: 48+ 10
Positive control: 4-NQO(0.25 ug/plate): 196+ 17
Spontaneous revertants of TA100 without S9 mix: 156+
28

Positive control: Sodium azide (1 pg/plate): 4027+ 48

Revertants

boiled broiled deep fricd pan fricd

Cooking method

Fig. 3. Effect of cooking methods of croaker after nitrite
treatment on the mutagenicities to TA98 and TA100 wi-
thout S9 mix.

B Non treatment on TA98 B3 Nitrite treatment on TA98
Non treatment TA100 # Nitrite treatment on TA100
The number of spontaneous revertants was subtracted.
Spontaneous revertants of TA98 without S9 mix: 48+ 10
Spontaneous revertants of TA100 without S9 mix: 156+
28
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ToE A4HE, ojRe §Fd TUSHE AT
ARt QA-FE A Ao o w& Eoduol
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boiled broiled deep fried pan fried

Cooking method

Fig. 4. Effect of cooking methods of pork after nitrite
treatment on the mutagenicities to TA98 and TA100 wi-
thout S9 mix.

B Non treatment on TA98 E Nitrite treatment on TA98
Non treatment TA100 8 Nitrite treatment on TA100
The number of spontaneous revertants was subtracted.
Spontaneous revertants of TA98 without S9 mix: 48+ 10
Spontaneous revertants of TA100 without S9 mix: 156+
28

Eodo|le] B 08 2259S 7lo® Holn, B
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4. S0/ M0l B nitrite X2| &3}

FEFE 0.025g2] 27|19} A=xz7le] HgF 50 mM
nitrite 2] F Fdwo|UA o] A= Table 55 ),
z719} AA 7)o 2E o)A nitritex] 4] B
Ho| o] Z7lstd e, £3] TA980] TA1000] &)
EdioldAde] ol ®A velgr}. TA983H TA100e] A
27Ve} shA 7] e) 4717] Y BF nitrite Z X2] 547
32 7-FHY nitriteE A ALV o 2L By
0] Y- By o B2 (Fig 34), £ XEE nitriteol] 3l
A Ay EdwelflAo] USE AAHTh o] Taj S
2] 7hddF = A Ad4l Trichurus lepture(2] & A 41)9}
¥27], Yano £ w©, Hxm7], ur], @ mr)e}
AFZAEAA Ao A nitrite A2 A] F2 Edolq
g Bl Asbel I3tk
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1. S9 mix§ A7}8HA] W& Z7]9} =2 7]+ original
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=A eyl

4, z7)9} {2719 = 22|yl A] nitrite 2]2]A]
TA983} TA100 25 Eddio|flAe] Zvisled AAE
Aol g el T, £3] TAI00E <t} TABH A &
duielAAe] o] FL Ao eyt
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