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Table 1. The result of mutagenicity test of four PEBRPs in the spore rec-assay
D Inhibition zone (mm) ]
Test compound Gl /(()1§e) Difference Conclusion
18¢ H17(Rec*) M45(Rec™)

10 8 8 0 -
Ca-PEBRP 20 8 8 0 -
(0.43 pg/u) 30 10 11 1 +

50 11 12 1 +

10 8 8 0 -
HCa-PEBRP 20 8 8 0 -
(1.9 pg/u) 30 8 8 0 -

50 10 12 2 +

10 8 8 0 -
HHQ-PEBRP 20 8 8 0 -
(2.0 ug/ul) 30 8 8 0 -

50 8 8 0 -

10 8 8 0 -
Py-PEBRP 20 8 8 0 -
(1.8 ug/w) 30 8 8 0 —

50 8 8 0 -
MMC? 10 27 17 +++

PMMC : Mitomycin C(0.2 ng/ul)

(=) . No inhibition zone, (+) : Length of inhibition zone is less than 5mm, (+) : 5~10 mm of inhibition zone,
(++):10~15mm of inhibition zone, (++ +) : 15~20 mm of inhibition zone

Table 2. Effects of various metal ions on the spore
rec-assay of the PEBRP

PEBRP
Metal ion MMC®

(2.5 mM)

Ca® HCa® HHQ?® Py®

None +++ — — - -
Al
Cu*? - - - -
Fe** - - — -
Mn** - - - —
Ni**
Pb** - - - -~
Zn** - + * +

@ Mitomycin C(0.2 ng/pf)

Y Caffeic acid PEBRP(0.43 pg/ul)

9Homocatechol PEBRP(1.9 ug/u/)

9 Hydroxyhydroquinone PEBRP(2.0 ug/ul)

9 Pyrogallol PEBRP(1.8 ug/w)

(=) . No inhibition zone, (+): Length of inhibition
zone is less than 5mm, (+) : 5~10 mm of inhibition
zone, (++) . 10~15 mm of inhibition zone, (++ +) :
15~20 mm of inhibition zone

Rec-assay

Bacillus subtilis H17(rec*)s} Md45(rec™) ¥ 59
32 A rec-assayr Kada =109 ubfo] 93
AFsA 3, A NZT 2 MNNG(N-methyl-N'-nitro-N-
nitrosoguanidine)® MMCMitomycin C)E AH&-8lEt}

L Ames 529 & a3 Ya-
hag1 =] premcubatlon‘ﬁoﬂ upgl Adstglen, S-9
Mixe] %A= Carner 59 9o wha} #Asla] 250
m/% Zzb F74skgch

Eaddol AAAHNAM AMET SUERZAE B
PE 20 ug/plate®] H7135t2 &7 71EA A== Trp-
P-1E 0.02 ng/plate®] H7}3tAch A EA Fx= Ca-
PEBRP 0.43 ug/pl, HCa-PEBRP 1.9 pg/u/, HHQ-PEBRP
20 pg/pl, Py-PEBRP 18 pg/ule] T2 ZAste HE
st ch

Zn 9 %
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Rec-assay

XA WolgAEAQ MMC(+ + +)9] AL KA A
e 27t & A 4%F<9] EBRP(enzymatic browning
reaction product) 25 Table 13} Zo] Fxo] F7)o
iz} A8 AR A7t 2mm ofstE A ESdR ol YA
o] 9l Ao g veith Edelddd A= 559
g3 wzsly] ik AP', Cu?', Fe**, Ni**, Pb**,
Mn?*t 8|3 Zn?tE 25mM g0 8 ZA3 AR
o8 50 pg3} F&o)2 10 pgg heke] AE s 23 Ta-
ble 2¢} o] Hca-PEBRP, HHQ-PEBRP &)1l Py-PE-
BRPol Zn?*e] H7t2 A{AARY A7t 5mmEHA
DNA &40 4 43S nAE= o= eyt

Rec-assay & o] &3 Qo] Al Table 3, 4¢]
wehd whebgro] F 7hA] FgwoldE U MNNG(0
w/disc)e} MMC( ng/dis)®] A% AR 27} 242 17
mm¢l AL MMCel W3] Py-PEBRPE 50w FH7HA|
5mm, MNNGo| tislXe Ca-PEBRPE 50 W ZH7IA|
Immz ASARAUAE FAhAFHG YA AREE
25 o3 S AAUAE Ho Ewe] AAAHAT}
Ae Aoz #EHIU

Table 3. The antimutagenic effects of the PEBRPs
on MNNG in B. subtilis spore rec-assay

S0 AX|E

4220 2t MANE 25 Salmonella. typhimu-
rium TA98 & TA100 F T3l thale] WoldAo] gle
Roz vehgeny, 73 @5 B@PH Trp-
P-19] i3t Q0|9 dAEHE O 22 BE
AT @) 2 YERAT.

Percentage of inhibition=

Number of revertants per plate
in the presence of PEBRP

100 — X100

Number of revertants per plate
in the absence of PEBRP

Fig. 12 t7] g9l A% A4 AYHe 49
gk urelE 49l B(@Pol gk EdwoldAd dAaFE
vehdl Aoz S typhimurium TA98 TFoll thlA
HCa-PEBRPS 300 W H7A 97%<) 723 Al 84&
UeEhiQ e, 50 we] A3 E A7 A8 2T 50%
oo AAEAE Vel & & 5 ok 300w A
7}4] Ca-PEBRPL 87%, Py-PEBRP2 72% I1¥]il
HHQ-PEBRPL 67%9] A4S el Fig 2&

Table 4. The antimutagenic effects of the PEBRPs
on MMC in B. subtilis spore rec-assay

MNNG(ug/w)

Test ihiti
compound  Dose Inhibition zone (mm)

(u/disc) H17(Rec*) M45(Rec™)

Difference

MMC(0.2 ng/pl)

Test ibiti
compound  Dose Inhibition zone (mm)

> Difference
(W/dis)) g17Rect) Md5(Rec™)

10 8 19 11 10 9 23 14
Ca-PEBRP 20 8 19 11 Ca-PEBRP 20 9 20 11
043 ug/w) 30 9 19 11 (043 ug/ul) 30 9 16 7

50 9 18 9 50 9 16 7
10 8 21 13 10 9 25 6
HCa-PEBRP 20 8 20 12 HCa-PEBRP 20 9 15 6
(L9pg/w) 30 8 20 12 (19ug/w) 30 9 15 6
50 8 20 12 50 9 15 6
10 8 21 13 10 9 16 7
HHQ-PEBRP 20 8 20 12 HHQ-PEBRP 20 9 16 7
20ug/w) 30 8 20 12 @Opg/n) 30 9 16 7
50 8 20 12 50 9 15 6
10 8 22 14 10 10 17 7
Py-PEBRP 20 8 21 13 Py-PEBRP 20 9 16 7
(18ug/w) 30 8 21 13 18ug/uh) 30 9 15 6
50 8 21 13 50 9 14 5
MNNG control 8 25 17 MMC control 10 27 17
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Fig. 1. Antimutagenic effects of the peach enzymatic
browning reaction products on B(a)P in Salmonella
typhimurium TA98 with S-9 Mix.

O—0 : Caffeic acid PEBRP, @—@ . Homocatechol
PEBRP, ~o—»a : Hydroxyhyroquinone PEBRP, a—a :
Pyrogallol PEBRP

100 .
———
"
/ / A
80 ’ 7
s
—~ ” p /
& > ;
o /
o /.
:“E
A
et
£
L ; L
100 200 300

PEBRP (pl/plate)

Fig. 2. Antimutagenic effects of the peach enzymatic
browning reaction products on B(a)P in Sa/monella
typhimurium TA100 with S-9 Mix.

O—0O : Caffeic acid PEBRP, @—® . Homocatechol
PEBRP, A—4 : Hydroxyhyroquinone PEBRP, a—a :
Pyrogallol PEBRP

S. typhimurium TA100 3o disir g Ao=
224 300 W A7) Ca-PEBRPL 98%, Py-PEBRP
82%, HHQ-PEBRP-& 78% 173 HCa-PEBRPS 97%
o] EodoldA A4S JehliQrt. el HHQ-
PEBRP2] A% 50 7MY 300 W H7MA 25 74
%ol AEgE ek
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Fig. 3. Antimutagenic effects of the peach enzymatic
browning reaction products on Trp-P-1 in Sa/mone-
lla typhimurium TA98 with S-9 Mix.

O—O : Caffeic acid PEBRP, @—@ : Homocatechol
PEBRP, ~—~ : Hydroxyhyroquinone PEBRP, a—a !
Pyrogallol PEBRP
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Fig. 4. Antimutagenic effects of the peach enzymatic
browning reaction products on Trp-P-1 in Sa/mone-
lla typhimurium TA100 with S-9 Mix.

O—0 : Caffeic acid PEBRP, @—@ : Homocatechol
PEBRP, A—» : Hydroxyhyroquinone PEBRP, a—a !
Pyrogallol PEBRP

o EdWoldA AAEHE e HoE HHQ-PE-
1S

BRP7} 20%<] oFst #1848 12 e Ca-PEBRP¢}
HCa-PEBRP2] 7% z+7} 99, 98%2] 73 A4 &
YRtk

Fig. 4= S typhimurium TA100 FFE o83 A
348 Vel Ao 2 HCa-PEBRPL 97%, Ca-PEBRP-2
88%, HHQ-PEBRP & 74% 1zi1 Py-PEBRP2 55%2)
Aol 94 AAEAES YERAUTE 53] Ca-PEBRP
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Antimutagenic effects of browning products reacted with polyphenol oxi-

dase extracted from peach

Seung-Shi Ham and Kyeong-Kun Choi(Department of Food Science and Technology, Kang-
weon National University, Chuncheon 200-701, Korea)

Abstract : This research was carried out to investigate antimutagent effect of peach enzy-
matic browning reaction products(PEBRP) obtained by reacting each of polyphenol compou-
nds with oxidase extracted from Korea-cultivated peach. In methods, rec-assay with B.
subtilis strains H17(rec*) and M45(rec™), and Ames test with S. typhimurium TA98 and
TA100 were used. The spore rec-assay of PEBRP, pyrogallol, hydroxyhydroquinone, homo-
catechol and caffeic acid were not showed mutagenicity. In the effects of various metal
ions(AP*, Cu®**, Fe**, Mn?*, Ni**, Pb?*, Zn’*) on the rec-assay, all PEBRP except caffeic
acid was increased inhibition zone(5 mm) only with Zn®>*. In paticular, the Py-PEBRP was
decreased the difference of inhibition zone of growth on MMC(mitomycin C). In results
of Ames test, all PEBRP were not showed mutagenicity on S. fyphimurium TA98 and
TA100; however, Ca-PEBRP and Hca-PEBRP were suppressed mutagenic effects on Trp-

P-1 and B(a)P in the presence of S-9Mix.



