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Changes of Microbiological and General Quality Characteristics of
Gamma Irradiated Half-Cooked Noodle

Dong-Ho Kim, Hong-Sun Yook, Hyun-Ju Ahn, Chol-Hoon Cho and Myung-Woo Byun'
Team for Radiation Food Science & Biotechnology, Korea Atomic Energy Research nstitute,
P.O. Box 105 Yusung Daejon 305-600, Korea

ABSTRACT - Effect of gamma irradiation on quality properties of half-cooked noodle was stud-
ied. The noodle were treated with lactic acid(0.1%, w/w), heat(10 min in boiling water) or their
combination after cooking for 3 min, and irradiated at 0, 5 and 10 kGy. The noodle were stored
at 25°C for 5 weeks and microbial population, Aw, pH, and texture profiles were examined.
Fungi were completely eliminated by gamma-irradiation with 5 or 10 kGy does. Number of aero-
bic bacteria were also decreased by 2 and 4 log cycles with dose of 5 and 10 kGy, respectively.
The D,, values of aerobic bacteria were 2.34~2.95 kGy. Growth of the aerobic bacteria that sur-
vived even at 10 kGy of irradiation were significantly inhibited during storage. Acidification of
half-cooked noodle was suppressed by gamma irradiation but A, were not affected. Stickiness
was decreased at the beginning of storage by gamma irradiation but was restored after 3 weeks.
The results indicated that the gamma irradiation would be useful to improve quality and storage

stability of half-cooked noodle.
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B HE Gyrkehe] At AnjelA Az
8]-93211] “‘7]-—.——‘ Australian Standard Wheat(ASW)& 7}
& T)xﬂ%l_xﬂw«l AEE Ak&o}ait} d7HE 100 kg
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ZZ%el AFE7NE 18R 7)E 3%),+ 2@ 73
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5 UE the, 599 A& B Ao}oq Hu s dA45z
°|& slitter?} cutterd] SHAZEA Huke FAA AT o]
o Eo) ZHAL 3.7-34-3.0-26-23mmE HAHE
AR slitterd] 7448 23 mm=E, He Zo]j= 30
emZ AN Axd HWiE Fe 2o 387 ot

20°ce] PzhzelA 127 WAF e @45k poly
ethylene A9 EAR| o 220 g¥ FF-¥A 3IAL} o] ),
Wzkzol ZaH0.1%, wiwys H7ksle Wziazl &S A
AYTE, 23R e AFS FAYTFE EEaen, 2
e AP AAEE Be B 1087 Aad AF

AR dx7=2 skt Aot FAYT AES P%
LA A2 A 100,000 Ci, Co-60 b AN A
(AECL, IR-79, Canadays ©|-&3le, oA 29 70
Gyol A=ZER 5 kGy$t 10 kGydl & E54%E =S
Adrpde AL ZPdS 2ARE AR ekl vz

Ab AR, dE AES T (Table 1) 25°ColM 627 AR
A 15 7HEoE BAsgn)

O|E ZHA
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(NaCl, 3%) 90mlE 7}3}d mixer(Hanil, FM 680T,
Korea)oll 60Z7F vlafl3lal 4°CollA 307F wuksle] A%
sttt Azd AEHE d& A8 nuwient agar

Table 1. Combinations of sample preparations

Treatment
Sample No. —— — —
Lactic acid” Heating” Gamma radiation(kGy)
1 X3 X 0
2 X X 5
3 X X 10
4 O X 0
5 O X 5
6 O X 10
7 O O 0

" Rinsed a noodle with 0.1% lactic acid solution for 1 minute

* Each packaged noodle was sunk in a 95°C water bath for 10 min-
utes

¥ X; not treated, O; treated

(Difco)®} lactic acid (2.5mL/L) %  chloramphenicol
(100 mg/LyS 7St potato dextrose agar(Difco) BIA]l
Z¥z} 1 mt¥ pour platingdtal, 25°ColA] 3U7F wil%sled
A48 colony® 4F colony counter(IPI Inc., Micro-
count 1008, U.S.A)E AlF=3lc}. o]u, nutrient agar Y
AA e vlAES Uit 3714 AFLE potato
dextrose agar WiX|olA] A3 D|AES FHol2 FE3}
ATk

TEEHME ¥ pH
pH 8& 93 AEe vAE AR Az A8
o3 (Whatman Paper No. 2)3le] 7 ofsjels AL8-3)
o FEEHS AQACHA? il 24T

3R

seio| J)AY TN &%

<M 100gS EE £ 200mel Wol 18 B9 &7 3
®7F Al(Sieve No. 500 2H E7|E AAT %
Analyzer (TA. XT2i, SMS Co. LTD., England)& ©]-&-3}
o 7IAA EA4RE S8 Al5e ¢ i) A
5cm @92 Hdsle] 7t Al@HEE 103 9HE S8
o 49 A2 495F probeE ©]83l pre-test
speed 1.5 mm/sec, test speed 2.0 mm/sec, post-test 2.0
mm/sece] ZZNA 50%] HEEZ Y2519 force-time
curved] FHS GdolN doAE AU e AZA
(hardness)2, &(-)2] FolA doA= Hd IF& F2A
(stickiness)2 2 JERA A

4

Texture
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F dwk Wzbez WzE Al 5No. DA E 7.8X10°
cells/g, 2N B4R Hrlste A E & AlENo. 4)
A= 6.4X10° cells/g, 2B Akl d 245 &
AFE HAE AJENo. TIME 34X10° cellslg 752
2 AEHo s Alx oA o] 4 <ol mA
2 0¥ Fa=EY AAZ= oF 1 log cycle, 7FEATF2
oF 2~3 log cycle®] dWtdle a4 EHE JepdS & &
UATE. Aupd 2 gl ARtk 314 Alge] TAE A
A& BHA & A8 A HIZAE®o. DeIA] 7.8%
10° cells/gel Ae] 5 kGy FAF Al ENo. 2014 2.1
X10* cells/g®Z, 10 kGy ZAF AlENo.3)olA 4.2X 107
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Fig. 1. Changes of the aerobic bacterial cells in gamma
irradiated half-cooked noodle during storage at
25°C.

Specifications of the each number of sample were
listed at Table 1.@: No. 1, ll: No. 2, &: No. 3,(O: No.
4,[]: No. 5, A: No. 6,$: No. 7

D10(B)=2 .34 kGy

Diw(A)=2 .95 kGy
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Fig. 2. Effect of gamma irradiation on viability of the
aerobic bacterial cells in gamma irradiated half-
cooked noodle
(O (A): rinsed with 0.1% lactic acid solution for 1
minute, @ (B): not treated by lactic acid

cells/g@ 2 Holglom MM Alge HRARA 64X
10° cells/golAY Zo] 5 kGy FAF A|ZE(No. 5)©I4 7.5
X10° cells/g =, 10 kGy A AENo. 6)914 2.6X10°
cells/g@ = wrobxth. sHH, TP ZAWI &3 Atk 57]
4 Mol D@ AT vA A Zht 295
kGy9t 234 kGyZ AArE 0| (Fig. 2) Abx2lFe] njAEo)
HAjz] ol Hisle] Zhapdol] gk 2ade] Edct. o= e
A= HA TN 10° cells/g ©1AE B714 Alsto] A
Aol gt 10° cells/gl 2 ZAEHEA FHtEE
microflora®] W37F £9 820U FoF MY o}

& ARoRy, MR M Gk FY B R

Table 2. Changes of Aw and pH in gamma irradiated half-
cooked noodles during 5 weeks storage at 25°C.

Sample Storage Time (Week)
No.” T 1 2 3 5
1 0926 0.987 2 - -
2 0933  0.965 0983  0.997 -
3 0929 0954 0980 0989 0.992
Aw 4 0.884  0.965 0.974 - -
5 0892  0.928 0971 0991 -
6 0876  0.930 0973 0987 0.992
7 0842 0924 0975 0987 0991
1 6.44 6.13 - - -
2 6.46 6.38 6.20 591 -
3 6.55 6.51 6.26 6.14 6.11
pH 4 3.75 3.83 3.77 - -
5 373 3.76 3.85 3.70 -
6 3.88 3.85 3.86 3.85 3.82

7 422 4.11 4.03 4.01 394

" See Table 1
? Sample was putrefied and not determined

o] FeFE, Mg slek 2ol BEETE b
AE9] WAL tigt A g do] ARIvhs B! Mol HF
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Fig. 3. Changes of the fungal cells in gamma irradiated
half-cooked noodle during storage at 25°C.
Specifications of the each number of sample were
listed at Table 1. @: No. 1,O: No. 4, $: No. 7
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0.892, 2|3 AHAEe} A Gaba-g A Al ENo. 7)
£ 08428 Jeh} A4S 3 A8 FREATT} A
Aoz oo & 4 k. W, BEVZ S 512G
A wshe vkl ARt ulzAbel Hlsle BE 13
TR FYFHoR e 32 fAFHoY BE 2FH
El= ZF AlEZR] {2 zpe] glo] BE AN
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Table 3. Changes of hardness and stickiness in gamma irradiated half-cooked neodles during 5 weeks storage at 25°C

Sample No."  Texture parameter Storage Time (Week)
0 1 3 5
1 499.3+150.3 4574+ 379 2 -
2 486.7£213.5 512.3£ 339 647.11 74.8 -
3 385.6+227.1 488.1+160.9 521.9+148.1 543.6+1154
4 Hardness 6229+ 91.6 612.8+ 804 - -
5 663.01+183.1 648.8 +186.2 6274+ 87.1 -
6 688.8+130.9 649.3*+ 60.3 657.7+205.1 606.21+142.4
7 527.5+117.2 471.5+137.1 515.0% 69.1 523.51+108.6
1 —13.41+3.80 -11.34+2.36 - -
2 —9.29+1.55 —-9.18+0.80 —11.921+0.85 -
3 -9.18+£1.22 -10.52+1.12 —11.06+£1.99 —11.32+1.47
4 Stickiness -15.74%2.51 -9.221+0.81 - -
5 -937+1.19 -9.84+3.60 —8.124+0.37 -
6 —-9.74+1.96 -9.05+1.58 —-879+1.22 —8.55+1.06
7 —10.84 1+ 3.31 -10.02+2.87 —-10.76 £0.65 -993+1.38
" See Table 1

* Sample was putrefied and not determined
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