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Abstract

This study investigated the microbiological and sensory characteristics of Kongnamul muchim stored with
gammea-inadiated red pepper powder at 4°C. Total aerobic microbes in raw Kongnamul muchim were 5.72 log
CFU/g in the red pepper powder and 2.40 log CFU/g in the garic used during storage, but were not detected
in other raw materials. Coliform bacteria and fungi were found, at 3.11 and 3.48 log CFU/g respectively, only
in the red pepper powder. Microorganisms in Kongnamul muchim stored with gammea-inadiated (10 kGy) red pepper
powder were not detected over 3 days of storage at 4°C. The pH, Hunter's color value, and sensory characteristics
did not change significantly on storage. These results suggest that the addition of gamma-irradiated (less than 10
kGy) red pepper powder could improve the microbiological safety of Kongnamul muchim without changing desirable
sensory characteristics.
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Table 1. Formula for the preparation of Kongnamul Muchim

Ingredients Ratio(%)
Kongnamul (Soybean Sprouts) 91.0
Red pepper powder 43
Garlic 25
Salt 12
Sesame oil 1.0

Total 100

TE7HE 7 ZARE Co-60 7 ZAAAIR-79
gamma irradiator, MDS Nordion, Canada)S ©|-&-3}o] A&
(20£2TC)ell A 11.1 PBqe] Co-60 A QS o]-&3&te] Bt 70
Gyl AeFez F44%0] 25, 50, 75, 100 kGyo] ==
ZAPsIF oM, 4 5Fe] &1 dosimeter (ceric cerous
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dosimeter, Bruker Instruments, Rheinstetten, Germany)E A}
&{;}oq T STAFY LAE ALt vk AL

Z7HEE A FUE F3E 397 4T WA I (Fisher
Isotemp, Fisher Scientific Inc., Pittsburgh, PA, USA)l|A]
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OjdE M= A

TE TR mAES A8 A8l AlEFAIS] 100
o sjsl= B3 ES(0.1%, Difco Co., Detroit, USA)=
Wit bagoll %3, stomacher lab blender (Mark II Lab
Blender, Tekmar Teledyne Technologies Inc., Mason, Ohio,
USA)Oll A 137F #43) atidtt 7F v &S] AdeujA]
Hikes 9 4L o) 2t} F4= PCAH|A|(Plate
Count Agar, Difco Co., Detroit, USA)S AF&-3}14] 35T, 484
7k w ¥ £ 30~30070] FFs FA3g viA N A st
At TS Petrifilm 3M™  Petrifilm™
Coliform Count Plate, Difco Co., Detroit, USA)S A}-8-3}]
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Table 2. Microbiological quality of raw materials of Kongnamul
muchim

(log CFUJ9)
Food items Microorganisms

Total microbial Coliform Yeast/Mold
Kongnamul (raw) 2.72+0.08 ND? ND
Kongnamul (boil) ND ND ND
Red pepper powder 5724027 2.100.15 3.48+0.19
Garlic 2.40+0.09 ND ND
Salt ND ND ND
Sesame oil ND ND ND

"Not Detected within the detection limit < 2 log CFUjg.
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Table 3. Microbiological evaluation of Kongnamul muchim added
with gamma-irradiated red pepper powder during storage at 4C

; Dose (kGy)
Microorganisms Storag(;penod Gy
(day) 0 25 50 75 100
0 4414019" 3621011 ND? ND ND
4534021 373+008 240:005 220:003 ND
Total microbe
4314043 477+0.15 324#007 230:005 ND
3 55440.10 5261026 344:0.12 3.19:009 ND
0 220007 107006 ND’ ND ND
1 130:004 ND ND ND ND
Coliform
2 2124003  ND ND ND ND
3 2244006 1124005 ND ND ND
0 280+005  ND” ND ND ND
1 2214008  ND ND ND ND
Yeast/Mold
326+0.13 25040.14 ND ND ND
3 311+0.15 2704013 ND ND ND

i)Meanistandard deviation (n=3).
Not Detected within the detection limit < 2 log CFUjg.
INot Detected within the detection limit < 1 log CFUg.
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Table 4. pH of Kongnamul muchim added with gamma-irradiated
red pepper powder during storage at 4T

Dose (kGy)

Storage period
(day) 0 25 50 75 100

0 56040217 56+020%  560:0.17%  5.631023%  5.63:0.13%

1 5614010%  560:025™  561:028™  5.64+028"  562+0.19™
2 559103 561:000%  560:0.10% 5611024 562:021™
3 5591015 558:024™  550+009% 5.62:007™ 5610.15"

D Values with different letters within a column differ significantly (p<0.05).
PYYalues with different letters within a row differ significantly (p<0.05).
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Table 5. Changes of Hunter’s color values of gamma-irradiated
red pepper powder

Dose (kGy)
Color value
0 25 50 75 100
L 4496088 450140.62" 44.6840.55" 45.1240.78° 4536+0.74°
a 17.00:0.79"  1694+0.85" 1693+0.79" 16.90+0.65" 16.710.43"
b 11.06:0.66 10.96+0.81° 10.93+0.50° 11.09:0.61° 10.76+0.56'
N - 0174005  032#0.11 034+0.15 0.54+0.14

"Value with different letters within a row differ significantly (p<0.05).
20verall color difference AE = VAL Ad®+ AR

Table 6. Changes of Hunter’s color values of Kongnamul muchim
added with gamma-irradiated red pepper powder

Dose (kGy)
Color value
25 50 75 10.0
L 6083143 60.76+1.76" 6049+0.79" 61.030.71° 60.53+0.93"
a 8434071 835:0.89" 870:0.61"° 8.06%0.89" 8.64+0.66"
b 19.73+0.83 19.99+0.63" 19.33+0.69" 19.54%0.73" 19.93+0.89"
N - 028008 030:004 046+0.11 042+0.09

"Value with different letters within a row differ significantly (p<0.05).
2Overall color difference AE = VAL Ad+ AR .
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Table 7. Sensory evaluation of Kongnamul Muchim added with
gamma-irradiated red pepper powder at different doses during
storage at 4C

Sersary Stor.i:)%e dose (kGy)
(ems) G0 0 25 50 75 100
0 62¢03"™ 61:04%  62103%  61:04%  60:02"
1 62:02%  63:02%  61203%  60:04% 60205
Appeatce 60:02%  60102%  60:04% 5805  58:03"
30 61:02% 60502 59:02%  58103%  59:03™
0 61:03%  62:04% 62405  60:03%  6.1:04"
o 1 63:02%  62:02%  61:02%  62:02%  60:04™
59102 60:02™  60:05™ 59:04™  59:02™
300 057:02™ 5802 58:01™  57:02% 5801
0 62:06% 63:04%  60:03% 6102  61:02"
- 6102 60:06™  61:04%  60:04™ 5902
601025 59402™  59:05%  58+04™  56+0.1"
3 61:02%  58:02%  59:04%  58:02%  59:03™
0 60:06% 62:04% 61:05%  61:03%  6.1:04"
Faver 1 61:02%  61:06% 62605 62:04% 60201
62:02%  60:02% 59104 60103  58:03"
30 61:02% 60502 60:04%  61:02%  60:02™

0 612055  63:04%  62:03%  62t03%  59:00%
Overall I 59:02%  61:05%  62:04™  60:03%  59:01%
acceptability 9 60:00%  60:02°F  59:02%  59:03  59:02%
3 60:02%  59:00™  59:04™ 57404 60:03%

e bValu% with different letters within a column differ significantly (p<0.05).
*Values with different letters within a row differ significantly (p<0.05).
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