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Desmutagenic Effects of Seaweed and Vegetable Extracts
against Mutagenicity of Maillard Reaction Products

In-Soo KiM * Seon-Bong KiM and Yeung-Ho PARK
Department of Food and Nutrition Science, National Tong-yeong Fisheries Technical College,
Chungmu, Kyeong-Nam 650-160, Korea
*Department of Food Science and Technology, National Fisheries University of Pusan,
Pusan 608-737, Korea

The desmutagenic effects of seaweed and vegetable extracts were investigated on the
mutagenicity of Matllard reaction products (MRP) obtained from equimolar amounts of
glucose and amino acid (arginine and lysine - HCD) for Salmonella typhimurium TA 100
without S9 mix.

The mutagenicities were inhibited by water-soluble extracts of seaweeds(laver, sea-
straghorn, sea-mustard and tangle) and vegetables(ginger, garlic, onion, chinese-pepper,
green-onion and cabbage). Cabbage, chinese-pepper, green-onion and sea-straghorn
exhibited especially high desmutagenic effects. The desmutagenicities of these extracts
(cabbage, green-onion and sea-straghorn) except for sea-straghorn were decreased by heat
treatment at 100C for 10 min.

It is assumed that the desmutagenic effect of seaweed and vegetable extract is due to
the reducing power and action of enzyme such as peroxidase and catalase.

A

Ty

Bt AW S AsE RokiME & AT A

o stz Hof de] BoplA Be A7} W

= olulicAtztol Wi2-9) Maillard W32 A UTh

oy > &

A

AsFog AFE 7hF, A LD g & do} Maillard ¥+-8- A2 2] EQHol A RdA S

o] 24 J1gEIHEY A, FEA lysined] ol B AT %‘r“i"‘; 1940 dFH

Ao 23k Fogrlel £4 @ 43lge AHsE o 9Jov(Bjeldanes and Chew, 1979; Shinohara

g3 vl A Fo &4takA gade 7o , 1980a; Toda &, 1981; Shibamoto, 1983; Omura
5% A) 3L

ol ek, wF AA HME MALF oD Y

2 %

ate] ZhEAEel AR Foe FHM FEE T, 1983), Jagerstad $(1984) 2 Yoshida 5 (1984)
Y

Ho] A @ A (hemoglobin, collagen $)9 gly- X

glucose-creatinine-glycine 2 creatinine-proline
BdAE Bile 3 Eguod #4E #e

cosyl3tell 218 =3} ey FaHAs e 4F  amino-3-methylimidazo(4, 5f) quinoline(IQ) 3}t
Aol e Aoz EHA UAol(Bunn, 1981; Mon- E9 A4S sl D, o1& of& 2 &8 A
nier 5, 1983), Maillard ¥1-8-& 2F9 7154, 4  F 7FE 2 A% Maillard ¥4 23t 1Q3}
P L AYAAAL T AFHAGRolE BB, = FEY AT AHAS A AEy A ESA

133



B A= glucose-lysine * HCI Al 2 glucose-ar-
ginineAl Maillard WS84 &2 EdwolgAdd
gisk @uk AAF A Wo] MF3Y U MY
A, ARE 2 37 5o slxFeo vk, ¥, 3

47, 4z 2 PE B0l kAT £84

Bl

() ;

[=]
2=
T

Lo

=8

Eddo| YA AAERE HESYE.
e W ey
1. Maillard BtHSME S| x|

D-glucose 1M3} o}u] = AH(L-arginine, L-lysine *

HCD IME /%9 59 1miz &8 £85
8N4 E pH 92 24 ¥, FHFE Hrlsto F

TR 2 A SR ©] F smiE A PR3
X2m)ol Fte] LBt 00T A 80%-3t 7HE

stof Wre 4B S P

kxR I OoxfFRel
ANz2FZ 7 (Porphyra yezoensis), ©1%(Undaria
pinnatifida), 32 (Codium fragile) 2 A (La-
minaria religiosa) & FiF AER] A)F A A2 X
A AL, okANF=E vtsAlium sativum L),
X3 (Allium cepa L.), 3+ (Allium fistulosum), &9
% (Brassica dlerocea L.), *tZ(Zanthoxylum piperi-
tum) B A2 Zingiber officinale) < H-4F HAA %
ol X 73t ofehe} o] =84 FEEL 2A
35t

%, AxRE 2, 99 9 dAlats 74zt 50g4,
A7r2 1508, kN FRE vt A%, 49 2 e 7

A > = 3
EL TEHM FES2
Z

2. =X

20g¥, FulSE 1000g, NHEE 40gS M 7
Az} A7l TS, FHF 1000mlE 7Hete] 5417 @

B 7 & A5 2] 7] (Hitachi 20 PR-5)E
431} 8000rpmol A 3083 AR A A FA
AAG T, FedS FHFAT TAl o]

o e

=~

=9

j8s

ol A AN Gl ALget7] 9l3)

Ames 5(1975)9 W&
S 1977)2 2
%2 ZANAM Salmonella typhimu-

=3 preincubation (Yahagi %
TA 1005 ol &3t AUk Preincuba-

olx] F2EE 2% TEE MHUE F 37T
B3 2FZ2A] 2080 HSAAY, Aol IA

AMAEFE xR 9 obdF FEE F7 BFY

EddolgdAd 220 YEhilE SdWolgA e ¥
&2 vedddch Edueldd BEEARA

AF-2(2-(2-Furyl}-3-(5-nitrofuryl-acrylamide) & A}
fatgen, AL Ho =Y colonyFE A 23}
Aot

o

S24 FHSo| SolHol NNE

44

Py

MR
, WE, AR 2 B4 59 dzF F
FEEE 54 12319 glucose-argininel E glu-
cose-lysine - HCIZl Maillard 48433 & 100uiel 7}
zt 10mg7t A Hrtste]l EddoldA dXans
ZArste Fig. 1% 29 ERHUTH Glucose-argi-
nineFlo] 2lolA WHolYAd AR AT = | 4§
g H2F Z5oA dAAez v&stA e
ot 10mg H7rAllE AHzhel 74%, el 65%,
uldo] 63%, thAlvbE 37% 2 Azt A A7)
AL F2 AR YEsth o)lF ¥, 4 2 9
o 7 Hobeko] we} a2 A EAE Frtst
BARg ERou, thAute] 3¢5 6mg H7HA
51% ol A 10mg 7ol o3l 37% =2 23]8 A A
#7F #AastH) Glucose-lysine - HCIAI Y ¢+
10mg H7FAel 7ol 58%, ulHo] 56% 9 AAE
FE VR AT AL emg Hotel 9l

7&

o

=N

o
SERCEEE
= o
= =

Ly

54% %
T, THAIRLE dmg A7HE 36% FE9 AAEHE
Uetfio] 2 sz F7t 2 2ol 2AE 5 gk

E0iH0| A AH|E 0}
g ol 5ol obA T

o glucose-arginine 7l
glucose-lysine * HCIAl Mailard ¥H-3- 44 & 100



Maillard ¥&- 3459 ESddoldd A sz 9 pAFE 8 dAan

100F
° 80)—
°. ® Sea-straghorn
= 2 Laver
9 eof Sea-mustard
§’ / 8
Q ~
240 A Q/ T~
g g/ A O Tangle
Q

[
20r
[} 2 4 6 8 10

Seaweed extracts , mg /plate

Fig. 1. Desmutagenicities of water soluble fractions
obtained from seaweeds against the mutageni-
city of glucose-arginine system Maillard reac-
tion products.

Maitlard reaction products(100ul) obtained
from glucose(1M) and arginine(1M) at 100C
for 80min (pH 9) were incubated with sea-
weed extracts at 37 € for 20min prior to prein-
cubation.
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Fig. 2. Desmutagenicities of water soluble fractions

obtained from seaweeds against the mutageni-
city of glucose-lysine - HCl system Maillard
reaction products.

The experimental method was as described in
Fig. 1.
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Fig. 3. Desmutagenicities of water soluble fractions
obtained from vegetables against the mutage-
nicity of glucose-arginine system Maillard reac-
tion products.
The experimental method was as described in
Fig. 1.
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Fig. 4. Desmutagenicities of water soluble fractions
obtained from vegetables against the mutage-
nicity of glucose-lysine - HCl system Maillard
reaction products.

The experimental method was as described in

Fig. 1.
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Fig. 5. Changes in desmutagenicities before and after
heating of water soluble fractions obtained
from cabbage against the mutagenicities of
glucose-arginine and glucose-lysine - HCl sys-
tem Maillard reaction products.
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Fig. 6. Changes in desmutagenicities before and after
heating of water soluble fractions obtained
from green-onion against the mutagenicities of
glucose-arginine and glucose-lysine * HCl sys-
tem Maillard reaction products.

100
(=] 80-
s O
2“ /
50 A
] 60
@ g ]
-
2 / “ 4
3
E 40
A ®
& Aéo/
20
1 1 1 —_— 1
0 2 4 6 8 10

Sea-straghorn extracts, mg/plate

Fig. 7. Changes in desmutagenicities before and after
heating of water soluble fractions obtained
from sea-straghorn against the mutagenicities
of glucose-arginine and glucose-lysine = HCI
system Maillard reaction products.
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