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Desmutagenicity of the Enzymatic Browning Reaction Products
Which Obtained from Prunus salicina (yellow) Enzyme and
Polyphenol Compounds

Seung Shi Ham

Deptartment of Food Science and Technology, Kangweon National Univ. Chuncheon, Korea

Abstract

The mutagenicity and desmutagenicity on enzymatic browning reactiou prodncts
which obtained from prunus salicina (yellow) enzyme and polyphenol compounds were
carried out. In the rec-assay on Bacillus subtilis strains H17 and M45, the enzymatic
browning reacetion products of pyrogallol, hydroxyhydroquinone, 3, 4-dihydroxytoluene
and catechol of 107*M did not showed mutagenicity. In the effects of various metal ions
on the rec-assay, the enzymatic browning reaction products of pyrogallol showed muta-
genic activity by Fe®*, Mn?*, Zn**, Ni** and Al’**, In the enzymatic browning reaction
products of hydroxyhydroquinone, Cu®*, Mn** and Pb*™ were effected in mutagenic
action and the enzymatic browning reaction products of catechol was effected in mutagenic
action by Mn**, In the DNA-breaking action of enzymatic browning reaction products
of pyrogallol, hydroxyhydroquinone, 3, 4-dihydroxytoluene and catechol did not show
DNA-breaking action. In the effects of various metal ions on the DNA-breaking action
of enzymatic browning reaction products, Cu?* showed DNA-breaking action. In the
mutagenicity test on Sal. typhimurium strains TA98 and TA 100 with S-9 mix, 4
kinds of browned substances did not show mutagenicity, all the browned substances

showed strong desmutagenic activity in the presence of benzo (a)-pyrene with S-9 mix.
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BERCREEE H30% (1987)

9o A & APAAE v AAE
A AF(Pruns salicina var. columnalis)z
¥ polyphenol 43tiag F23le 107°M &9
9 pyrogallol, catechol, 3,4-dihydroxytoluene, =
2] 2 hydroxyhydroquinone 9] 735} 424 3
dold 544 ZHuk3 A E-Eol 93] Bacillus
subtilis H17 2 M459] & FFE& o] 43 rec-as-
say 9} Salmonella typhimurium TA98 2 TA100
F ¥FE o] 28 Ames test 28 3 calf thymus
DNA% o] &% DNA A 43¢ Jslo o] & 2
U AEE IR FTE S22 AT
A o 2 ulqHEA ql benzo () pyrenee] o §F zHd ub
$ 4AESY Tddel 94 23E TR

ERET

—r—

1. =z

2 AR A4S AFE A4S FAA AFE
AZA FUs] F2 AL GE £CH4 HF
Astel AQel Ag3Hgh

5 ol o8] Al oA T
Astd F2 AL 95 4203
YA b A we Fug

o] AL acetoned}

(ﬂ_
7,<1— acetone %‘&} o] ¥yl
7} 3000 rpm o 2 homogenizationdte ¢4
acetoneg-Fo 2 & F FAA 3 sgich. FAE
% acetonef o 2 T3 AHF ¢ HAFHow
diethyl ether2 AA stz dojx WA Hulo
FEAN RENAA AY A AL

2) 2FaNY 24

acetone ¥ 0.5g8& A¥¥®d wret Mcllvane
$59(pH 6.0) 40mlz =t AEF oA =hef F
%3t FAd A FHF J9¢ 10,000 rpme] 4 3087
LAEGsd A5AE 4Nz A3ty

3) Awdbg A E =4

2yt AAEY] 24 = GHFTOY Sy v
2} zAstg e 7] A 24 & pyrogallol, catechol,
3, 4~dihydroxytoluene, hydroxyhydroquinoned]

11?-"4

107°M g4 g zASA . do9d x4 Zuw
Lol 2 visking tube o] Bo] 4°C ZF 4 o4

484 7+ F-A A, FA 24 o] arabic gumg
H B4 o —80°Col4 SAAA FAAz

SRt ol AWk YAHEY B & 10 mg/
mlz zA %t A7) AL8g,

4) Spore rec-assay

Sporeg] 24 & Kada%'9] wiele] Z3e] Ba-
cillus subtilis H17(rect) @ M45(rec) FF3 9
EAE 2A 8.0 179 nutrient FAW A 2
2 Z2A8] 50°Ce WAAA /% 10mle HI7T2
M5 2A5 27 sbele] & £%3 3 petri dish
Wel 10mly £33k, HI7 2 M45 s3] =
£ 274 2847 A9 44 8mm ¢} FA 1.
2mme| paper discE $#Fx A 2492 604 A
Zhstglet. ol g 37°Cel A 2041 7 W kgt
paper disc 4o A" YEAAAY AL
A8 e FAd 27 2 E 4-nitroquinone-1-oxide
(U-NQO)& AHg-314l o,

5) DNA 2259 A4

Thomas%-'¢] ubge] o AFstedch. calf
thymus DNAZ- 25mM NaH,PO,-12. 5mM Na,HPO,
438N (PH 6.6)o) g3t 74 2 2019 DNA
€A (5004g/ml) 2041 9 25mMe] 8714 F4ol &
&4 109 7 Egdg iz Q2T E 20
(19 dimethylsulfoxide(DMSO)$} 20412] DNA &
4 3 1049 FFHFFE ARG olE A ng
EFE 5048 37°CE 347 WgA I HA 608 n}
ot 4bgAE #H3e 10449 0.3% bromophenol
blue (BPB)2- A3} 34| 0.8%9 agrosed 1.0mM
EDTA 18mM NaCl-¢9 % 0.4mg/ml 9 ethidiu-
mbromided- &-§3}+= tris acetate 9349 (pH
6.8)l &85 A 33l slab gelAo] spottingdhod
et 2 AR spot FEAL TS 2ol A
719% 434K AF = 20mA 4 20mVE 2
Aske] 2041 7k AV G 5L Ak A% AgE
DNA ethidium bromide ZJE& Faze UV
lamp Z Alsto) red filter & A}-238}ed & 3Fg ),

6) EdHoldAd ¥ Fddo] 9A%g

Ames9] plateq]'®-& 7| kg preincubation o
el Agslgon S-9 mixe 24 & Garners 9
Yo el zA S g . +552 2 phenob-
arbital(BP)=} 5, 6-benzoflavone(BF)& A+&34 ¢
Eddo] AAAHE ALY dHolgd EAzAE
benzo (o) pyrene & pg/ple] FER 2A e AF
o A&t el Hol gAY A% gz =
Ao or Az gRe $EE 0.5mgd A 2mg 7t
A ZA7FskA . S-9 mixe] H bR 3004l & S}
5=t

e ok
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Table 1. Effect of various metal ions on the enzymatic browned substance obtained from Prusus

salicina enzyme and polyphenol compounds

Inhibitione zone (mm)
BRP* Metal ion Difference Conclusion
Rec* Rec”

Pyrogallol None
Cu®**
Fe?*
Fe?*
Ph#
Mn?**
Zn**
Ni#*
APt
Hydroxyhydroguinone None
Cu®*
Fe?+
Fe®*
Ph*
Mn?**
Zn®
Niz*
AT
3, 4-dihydroxytoluene None
Cu?t
Fe?*
Fe?*
Ph2*
Mn?+
In*
Niz+
Al
Catechol None
Cu**
Fe?t
Fedt
Pb**+
Mn?**
Zn**
Ni**
Al

(=R
|

!

O

|

OOONOOOOOOOOOOOOOOOWWp{;OOOOOONLﬂwOOOOW

4
0
0
5
0
5
6
5
3
3
2
0
0
3
5
3
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3
0
0
0

S OO OO0 0000000000000 QS Rk ®wO O NW W W Do o

* Dose of enzymatic browning reaction product is 0, 5mg/plate
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1. Rec-assay
43559 axd Z2dug A EC AT spore
rec-assay 23 ¥ 13 o] 2 A E AA
2 A = pyrogallol®} hydroxyhydroquinone ZH# y}
S AN Fg ALAAN} AAFHFoH
3, 4-dihydroxytoluenes} catechol ¥ & 4 A&
e eAolgel. F&el e o ga golAE pyr-
ogallol Z+8utg A 454 Fe*, Mn*, Zn*,
Nizt @ AP*o] <k o ¢ bl o hydroxy-
hydroquinone Z+# w3 AAE9 A$E Cu,
Pb2* 2 Mn2* .8 i catechol Z#ut-g A4 £
A& Mn?*o] DNA €44 43 4%+ Yelle
1} 8, 4-dihydroxytoluened] Z# kg A A E o 4]
t 87hA FEo) 2 4L WA gt Aoz v
gk wekd 4559 fad s AAE
E & bacillus subtilis H173t M45 F#F9 DNA
&Aoo ¥g el A F%krh
FEol o9 FEIJAE 2HNS
Fo whet 2 FEol Lo JE¥E =2
o .‘?_—-“r k3 G ngh
2. DNA HCIX&
4 %59 polyphenol 389 F4% Zduts
Aol ol¥ DNA "o AgAs Adaks A4
Zof 2|3 DNA A =ta-¢2 glgieh. s DNAS

44T %
A egte

oé

Fig. 1.

Effects of DNA-breaking action of
various metal ions.

' control
| cu2+
Fe2+
 TeS+
ALB+
3 ]v_vn2+
E NicH
o2+
Zn2+

Fig. 2. Effect of various metal ions on the
DNA-breaking action of enzymatic
browning reaction products.

(A) Pyrogallol and prunus salicina enzy-
me

(B) Hydroxyhydroquinone and prumus sa-
licina enzyme

control
Cu2+
FeZ+
Fed+
A13+
‘Vn2+
. B

,Pb2+

02+

Fig. 3. Effect of various metal ions on the
DNA-breaking action of enzymatic
browning reaction products.

(A) 3,4-Dihydroxytoluene and prunus sa-
licina enzyme
(B) Catechol and prunus salicina enzyme

34 7k 74A w-g
X3 ‘)rEMz ot
13 DNA ZAwtel glof %éﬂ%ﬂ] Fge ¢
olx7] $8] DNA §-913} 25mM F<&o] 2o 4o
< 10#1”%‘ 7r6& A3 Fe**uto] 734
veyor YA 7%
st of FFof gk
2.8 29 38 4FFHY aaA Z#
9] DNA Z gt

AGFLL
F5e #%]2& DNA 3

%

s BAE

Qo] TEol &9 G FE Foh 2
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TH e dete] S-9 mixE R VE sal. typhim-

600 F

Revertants / plate
IS
(o]
PR

200

n L "

o} . 02 04 0.6 0.8
mg /plate
Fig. 4. Mutagenicity of the enzymatic browning
reaction products on Salmounella typh-
imurium TA 98 with S-9 mix.
®—® : pyrogallol BRP, (O—CO) : hydro-
xyhydroquinone BRP, A—A : 3, 4-dihydro-
xytoluene BRP, A—A :catechol BRP.
150

8
5 100}
a2,
~
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=
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&
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Fig. 5. Mutagenicity of the enzymatic browning
reaction products on Salmonella ty Phi
murium TA 100 with S-9 mix.

@—@® : pyrogallol BRP, O—0O: hydroxyh-
vdroquinone BRP, A—4A :3, 4-dihydroxy-
toluene BRP, A—A : catechol BRP.

8007

600

400¢

Revertants /plate

200

1 1

0 1 2 3 4
mg / plate

Fig. 6. Desmutagenicity of the enzymatic bro-
wning reaction products on Salmonella
typhimurium TA 100 with S-9 mix.

@ —@ : pyrogallol BRP, O—O : hydroxy-
hydroquinone BRP, A—A : 3,4-dihydroxy-
toluene BRP, A—A : catechol BRP.

- 300

200L

Revertants /plate

100+

) 1 2 3 4
mg / plate

Fig. 7. Desmutagenicity of the enzymatic bro-
wning reaction products on Salmoxella

typhimurium TA 98 with 5-9 mix.
@@ : pyrogallol BRP, O—O : hydroxy-
hydroquinone BRP, 4A—A : 3, 4-dihydroxy-

toluene BRP, A—A : catechol BRP.
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W e F5E 94ds) 93l wEAdz ¢
# 3 benzo (a) pyreneg g3t Eqdulo] oA
AE-g GobE A 27 65 7o) velhg whel 7
o] sal. typhimurium TA 983 TA100, 5 FF
of A Z2HEA 1mg F7FA benzo (a) pyrene
e A7 EE 9 2t} hist revertant? colony
7t F33) Zadded Fxst Fde wa
colony =7} A& zhadls Aoz vy

£'0] Bag vl e vaad ZAyud
A 4 £ 9 melanoidine°] benzo (a) pyrened 7&
WEEA Y A3E ARG e AAF QF
Fozx HiALd of J4IE ZEEA=
melanoidiney 7o) ztE A F7A 9 gFAHGE
dAdtz Ardch ey ARF A5z
$% 7% polyphenol A3} & 4 9} 4 %5 9] polyphenol
S A do Bad Auug ANEEL
sddold4el glen 238 Eduelyd A9
F4E 24 A§stezs Edyo] oA Fgo]
eHA e

o

2 <%

AAE FAAAF 549 4259  polyphenol
FFETd $8AA €A mxH 29 44
ol Aot Hold4 2 Wolg A F Lo T
AY A B. subtilis H175 M45 & T35 o] &
T rec-assayol A 4%5F9 ZAwukg PHE 2E
Hol 94L& gl3lch rec-assayo] 4 F&o] 29 9
¥ A9d A5 pyrogallols] Zdluts A5
] 739 Fe** Mn*, Zn*, Ni** Al**d] 4 k3l o
&g Hhgto ] hydroxyhydroquinones] 7w uh-g&
A EAA = Cu®, Pb*, a8z catechole] 7+
Hubg QA ENAE Mo SE5to 4 gt o3
<+ ko),

DNAAZAY A7 Z2dug AZE Ao 9
HAE 4559 A8 25 DNAAGSH LS g9

. BHol 29 GFANAE Ferre AL 2 3
o 93 AZs e Cu**e DNA A& &
= Aoz ey

S99 mixE AAF Fdwo] FHAHgHE 4
TR ZHuE AAE BT FEFvE wle]
942 ggleom Holg &4« benzo & pyrenes
A Eddeld dAZgdAE 4359 2w
T AYE EF FEEH g dzTo w3

Zg A FLE e
kA AAE FYA AFERYE F43 poly-

phenol oxidase®} 4%§ 9] polyphenol 33E 3} ub

SAA B 524 2 J4EF) 94

olg4d A¥AN At AN EAA ¥ A

Holgd gL glflon FHoj2y JgFPxr wx &

€ Aoz vegoy Z#d 2¢Edq benzo

(o) pyreneg AH43 EdHo) JAAYAAE 45

o ZdAdks AA4E BF 2F Bdule) 9AF

o] &E ¢ 4 dgh
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