J. Korean Soc. Food Sci.
31(4), 713~716(2002)

Nutr. g

- =] - —
gtarol 0jXl= HE
- QP E -
Axhs - QIS E  UES - THE A 2SS - HY S
O: A

Effects of Gamma Irradiation on Biogenic Amines Levels

in Doenjang during Fermentation

Jae-Hyun Kim, Hyun-Joo Ahn, Dong-Ho Kim, Cheorun Jo,
Bo-Sook Cha* and Myung-Woo Byun'

ECERLEREE

Team for Radiation Food Science & Biotechnology, Korea Atomic Energy Research Institute,

Daejeon 305-353, Korea

*Dept. of Food Science, Suwon Women's College, Suwon 441-748, Korea

Abstract

Biogenic amine levels in irradiated doenjang, Korean fermented soybean paste, were investigated during fer-
mentation at 25°C for 12 weeks. Biogenic amines detected in doenjang were putrescine, cadaverine, tryptamine,
B-phenylethylamine, spermidine, spermine, histamne, tyramine and agmatine. Agmatine showed the most highest
level among biogenic amines detected in doenjang during fermentation. Most biogenic amines, such as putrescine,
cadaverine, tryptamine, B-phenylethylamine, spermidine, histamne and tyramine, significantly decreased 20~60%
by gamma irradiation during fermentation, while spermine and agmatine did not. Therefore, gamma irradiation can
be applied to inhibit the biogenic amines formation in doenjang during fermentation.
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A A71%}F <t 13 £9] biogenic amines(BAs)?| dape
Garcia-Garcia 5-(12) % Hwang 5-(13)2] #i-g k27t i s}
o ZA3l9dc}. Biogenic amine®] "EFAITECE putrescine,
cadaverine, tryptamine, B-phenylethylamine, spermidine,
spermine, histamine, tyramine % agmatine(Sigma Chemical
Co., St. Leuis, MO, USA)-& 747+ 1000 mg%2] =& A3}
o stock solution® & W& B #A3le] A Algstdo) 2+
AR 20 g-& 5% trichloroacetic acid(TCA)Z 7}s+¢ 100 g2
2 A8l oF 387k 2 7(DIAX 900, Heidolph, Schwabach,

Table 1. Ingredients and specifications of raw mixture for
manufacturing doenjang samples

. Ingredient Moisture
Ingredients ra%io (%) contents (%)
Cooked soybean 30 53.2
Fermented soybean (meju)? 15 186
Fermented flour 18 25.3
Salt (NaCl 95%) 12 0
Water 2 100

Total 100 49.8

YFermented soybean (meju): The soybean was fermented at 30°C
for 45 hours with Asp. oryzae (0.05%) as a starter and the sample
was dried at 40°C, then ground.
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ager(System Software, Workstation version 3.0, Waters),
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(Waters)-& AH8-3}91.2.H, o]uf HPLC®| ¥4 2712 o] 54t
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HE7|Z e w3 FF 59 BAs $3-2 Table 29} Ztth
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Table 2. Biogenic amine contents in doenjang during fermentation at 25°C (unit: mg%)
Ferrpen— Putrescine Cadaverine Tryptamine
tation
‘(’;I;ij o 5 10 15 0 5 10 15 0 5 10 15
0 1256+1233 1329+1421° 10921938° 1203+1421° 48+125 47+072 391088 42+021 7651231 T70+176" 749+181° 69.2%1,01°
9 301617 19109 1081226 1451£153F 521086 481081 42F039 41:040 1343%531° 859+321° T4L1%° 61T
4 O5A5H1056 1014123 173051430% 15240100 49109 42+1277 401047 40£026 10274326 T72+221° T61:139° 732144°
6 92017198 18001770 15421765 186123 51042 494093 425052 39£032  852+321° Tel*108 642:+126" BBBLLAI
8 264+1514 18010600 144241831" 12002106 58EL0F 48066 39+026° 39+011° 621200 618+212 5L5+128° 523213
12 WT0LI63F IR8+159° 106112 1052£102F  50+136° 31045 33+020° 265037 513136 447098 316L1L13 361077

YGamma irradiation dose (kKGy).

YMean = standard deviation. Different letters within a same row with the same biogenic amine differ

Table 2. continued

significantly (p<0.05).

(unit: mg%)

Fermen- §-Phenylethylamine Spermidine Spermine

tation

mﬁ o 5 10 15 0 5 10 15 0 5 10 15
0 1412097 1461193 164+108 07+070°  264£120 272+116 BIT100 2702095  28%134 207077 B5T12 2447102
9 1324110 1204081° 1214076 882050 307147 311107 B7+11P 28341200 1374072 152108 116+092° 175111
4 66H024  521028° 524053 5604 IXI2F 2441087 BIH0TE 2231028 157112 1881079 1471075 172%074
6 69037 594068 594067 63056 2601156 %1099 22+093° 203+070° 151043 1821087 135078 119+087°
8 591041 717091 714034 60%081 277079 2501103 207+084 206=109° 1457062 1552053 1171048 114+092
12 684056 601043 60050 58041 201099 19810650 162+058° 162106 1541073 131101 1224076 128409

DGamma irradiation dose (kKGy).

Mean + standard deviation. Different letters within a same row with the same biogenic amine differ significantly (p<0.05).

Table 2. continued

(unit: mg%)

Fermen-

) Histamine
tation

Tyramine

Agmatine

periods

(week) 0 5 10 15 0 5

10 15 0 5 10 15

118%132
1172076
124099
132£1.26
106+082°
102+1.01°

27508
98%373
261+430°

5701621 580532
£91+400° 5031520°
4141478 403+392°
393129 3721455 3944487
360E2T1: 3074670 2461275 01£245°
12 3358217 263+209° 1552238 176093

0 58813207
56.0590°
52.7+565°
A8+4T8

oo N b Do

142£1.02
129%0.86
120+04
132%0.76
111114
1014067

83822134 8484F3897 834342753 630.113390°
1871932 51992033 3704+1634° 6792+2012°
IWOE1552 47431978 4117120110 6727+ 25.20°
341+2341 432611887 4320+1921 497.7+1522
308011845 326122002 301.0+2132 3800%1176
"3700£1932 3385+19.88 299011056 3527%1971

1424087 11940%5
1384121 1234093
1194082 116£1.02
121089 115%1.00
871047 71096
792068 67035

YGamma irradiation dose (kGy).

PMean* standard deviation. Different letters within a same row with the same biogenic amine differ s1gmflcantly (p<0.05).
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W5 7] 7k 2ot " A}bell A 71 &% biogenic amine<- putrescine,
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Z2o|v, 7423 biogenic amine & agmatine2] §sko] 7144
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