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Sanitization of space foods using irradiation technology
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19814 0|5 259 A(Space Shuttle) T =414
7% International Space Station)ollA] AFet $5-4]
Faw Y oA SRR 2T o] 5& A7t
& =elsto] AFol= TR AT ES] A5E, 4=+0] 10%
£ 28ks 54 iR BE 5 Qs YERE 9K
Fim Hof| QT AP AlsE, WA AR A 2)ek AlE B
S ARFERE 9F 3000] 9] Aol i

tH(Perchonok and Bourland, 2002).
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2 229 Bourland, 1993).

7t MM AlE(Fresh Food)
AlATR W o) 58 thr|7ke] SSEAL Al HAllE 4=

A

rlo

-
ry
P

AlZ(Rehydratable Food)

BN
s
(<l
lo
o,
|9
2
r o
>,
<]
i
oo
il
rw
N
rO
o
bl
o
)
N
N

TN [
A2
30
i) 1
e (R
o
k)
©
30
lo
=
i)
fo

)
N
o
o)
4>
o
>,
B~

i
-

u)
1o
a1

=2
R

0
fllo
=
L
]
I

ofr

2
2 x
o v o

o

=D

rlr

o
i
rlo
]
.
[e]

0 o
-
o
Jhome ot
oy
B~
>,

20
1o
re
o
ol
ol

¢

2 oX
~
ad
-
o
filo
o
oo
o
o
o
<}
filo
M
BN
ol
oh
rir
oL
E
=2
fr
ne
rU: Eoll

>

IH

M I
BN
T =

koo

N

=
2
offt
i
)
EN
olrt

>, 1o

Wit o
ik
o
o,
oo

o

m; iy
O

= i

1>

>

o ol

0

)
c
o
o
o
>
o
e,
ol
1o
~
N
a1
o
o
%0
i)

Ct Ford AZ(Thermostabilized Food)
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Total aerobic count < 20,000 CFU/g

Coliform < 10CFU/g
Coagulasepqstlve 0 CFU/g
Non- staphylococci
thermostabilized  Salmonella 0 CFU/25g
Y easts and molds < 50 CFU/g
Escherichia coli 0 CFU/10g
Bacillus cereus < 10CFU/g
Sporogenic mesophilic
Commercial bacilli < 10 CFU/g
sterile products -
Mesophilic anarobes 0 CFU/
(thermostabilized phiic & >
and irradiated) Y easts, Fungi 0 CFU/2g

(in terms with pH<4.2)

A FEER AEoll vIs AT vdE 114S 5estolof
Sl Copper et al., 2011). HGA ] A%l thslii=
20,000 CFU/g2] Z=tro} thgat<t, &
2} 50 Weldatoll tigt 7|0l ArgEe] glom ASHY
T AL 250 7 e Eqto] o] fo Aok gt Song
et al., 2012, 3£ 1).
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chocolate
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(359) 21
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chicken Abste] Hiteh 54132
(100 9) A AF
AR
AR QFo A AZEHE 70
Ox leg C =l 4A Ha=H
bone = FHe] FANEY
cabbage AN AE
soup (15 g)
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o ﬂJlO

;§ ok

5

L

Ch ZAX|ERY, 718 H Zokd 820l 2fet

sk Ujol] Qi A7} 7hel B gl 24jo] ol

CON” 45x10° 5.8% 6.1° 6.6° 6.6° 1.2° 6.8
5 2.0x10" 6.2 5.4° 5.4° 5.7 22° 5.5
10 7.2x10° 6.5 45* 46° 4.4 3.4 4.8*
15 5.0x10 6.2% 41° 3.6° 4.2° 4.8 4.3
20 2.0x10° 45 3.4 3.6° 35° 4.8 3.7
25 ND? 3.8 33 3.2 33 5.1 3.4°
SEM? 0.51 0.62 0.54 0.55 0.47 0.58
YCON : non-irradiated Kimchi.

2*yalues with different letters within a column differ significantly (p<0.05).

JND : not detectable at detection limit less than 10*
“Standard error of the means (n=80).
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6. 7tA0 ZOR ZAL HEXZ|of o3t ZX|e| HSEFE BIt

- 0 6.5 6.8" 6.7 6.8 1.1° 6.6*

+ 0 48 5.4 55 5.3 1.3° 5.6°

+ 5 45% 47" 4.4 4.1° 1.8*° 4.4

0 + 10 3.8 33 3.0 3.0° 2.4 3.4°
+ 15 2.5 31° 33 3.1° 2.8 3.3

+ 20 2.4° 3.0° 3.2 2.8 2.9° 3.1°

+ 25 2.6 33 3.0 3.2 2.9 2.8

SEM? 0.41 0.62 0.55 0.57 0.33 0.47

- 0 4.9 5.0° 2.8 6.0° 1.2 26"

+ 0 36 45 3.4% 4.8 1.4° 33

+ 5 38 3.0° 39 3.0 2.0° 4.2°

“ + 10 3 2.8b° 45 4.8 2.4° 45
+ 15 3.3 25° 4.7 3.9 1.8*° 4.0°

+ 20 3.0° 2.2° 4.4 45% 2.2 4.7

+ 25 2.5 25° 4.9 4.4 2.3 5.1°

SEM 0.58 0.34 0.71 0.70 0.45 0.46

Yadyalues with different letters within a column differ significantly (p<0.05).
2Standard error of the means (n=100).

| B2 0 Wiy

o

219 ofgtebA| s ol miAl= ke Bkl 9 2700 - =
Sjo] 1A W)Y e AeABRYS A F 60T, 30 | =
B 7195101 25 kGy ] AleFo & 7hba 2ABI) 434 5 2100

= s _ £ 1800 \
THE R R RS B A gER Atk g b\
31, 71X Ak SERE AR WA Qlolk, e e E §
B A 1] vl RS AEGET) WA E B gl

N o o \ \

Zo] w7 H71E|Q o (Kim et al. 2008), 0= 7k2x3E | 8 e \§ §
54 sjol W 247} A) 2AEAS 9A07 7 - § §

L b

= ARYAET YISk AXSItHADn et al., 2005; Kim
et al. 2005) Temperature ('C)

=

<72l 1> TAIRE0| IE ESR 2E £H
2t ZAL 220f| 2 1t

MAAFTY FIAAE GAE SR g & o R AR MK 60Ol 1 F25°C, -
Aslo] uESTA, ojstels, TsH FAB/IE A 20T, 70T, ~178°CoIA 2725 kGy©) Ao 7
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= 7. Ma|zio| e Wkl wd Zxlel
(hardness) Hst =%

Control  1694+127""3 1205+118% 681+92°  485+79*"°
HT? 1528+105%  1074+97® 792+75° 594+95P
HT-IR?  927+73* 695+58®  496+52"°  429+47°
NAHT-IR? 1129482"  894461®° 745+83° 653+68%

Y*tyalues with different letters within a column differ signifi-
cantly (P < 0.05).

22Pyalues with different letters within a rowdiffer significant-
ly (P < 0.05).

9HT : heated at 60°C for 30 min.

“HT-IR : gamma irradiated at 25 kGy after heating at 60°C

for 30 min.

No-HT-IR : gamma irradiated at 25 kGy after No-packaging

and heating at 60°C for 30 min.
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Jelo] v, pH % Ak
2] Aiglo] 7x|o] wito) B3]
T

47+ 54 AT} 10T Zhubdl 24}
7g =1

)

32
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> rlo
H1

R

N

[2d

- S -
=
BN
N,

Hojo I ez
~

z
tlo
=2

2 B
¢
olr

oy o

CHPark et al. 2008)

of, "IEM2 C H7t0l 2fet =2t

Al At ofg 73| 9] 22140t WS flsf BIER
CO| #e] avkE H7FslSie), HIEt C710.3% 71 k=
o P54 Ao o7} 7he s28kom] fA] 9] 7 e Hj2AND
HIER] C 7t ) FR7E o= Vel 3k 3094t
O A7t 5= wepl C7F 37k A] b2 A9 e o
23] gragtol vhsf vlE] C7F 7K 71A]9] 7 Hal=
Atk Song et al., 2008).

HE, Z&E ot 2fst St

25 kGy ] 405 gubd atel) ofgt 2] 9] 22 AdekE
HAEE7] f18l of e 714] ;’E]— A2 7ol w2 A2
£ Hristoit, A7be AeHES calcium lactate,
calcium acetate, calcium chloride®] 1z,
0.01% == 7ok W) W4 Aoert 7P =30k
H| 75kl vlsl s A7k 249 Aes S
Zom 717¥o] Zhe4 A7l uh 12]2) %= calcium
lactate )calcium chloride ycalcium acetate <=2
wepsith 24, 9 0 9 E94 715 94 calcium
lactate Ycalcium chloride Ycalcium acetate 7*] <=
o2 yERTh 1ga g C 0.3%%F calcium
lactate 0.01%5 7\t the Aax|ehxigd—rtd-3
Sk e 712]9] 35Tl 30U A & A
= HRANERE F37E A et et o =k

1., 2008).

ARR OB 24 A7\ 710 B

7_1L 7_}

(Song et

calcium lactate 0,01%5 212+ A715F o 242} 2%
Sk ok 2 AAE 60T 2ol 307 H1al deep—
freezerolAl 3U7F WEA|A Eefololo| A5 2g- ARl

A2 54
(pH: 45, 4H= 0.3%)

|
v
e A

F
(M e C: 0’3% a4 0.01%)

|
¥

A4 A £F

|
v

7t (60T, 304)

-—

—

sejo] ofolz rtol A Zukal 2}

<02 2> FUA| HE SH=
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¥ 8. PFARG UI=T MVt & HSEE GUt

0 CON? 6.74+0.6% 6.8+0.5% 6.9+0.9° 6.9+0.5°
Space Kimchi® 6.94+0.5% 6.7+0.7% 6.94+0.5% 6.8+0.8%
10 CON 6.4+0.4% 1.84+0.1° 21+0.3" 1.740.2°
Space Kimchi 6.7+0.3" 6.5+0.3% 6.6+0.4% 6.5+0.7%
20 CON 6.5+0.6 1.44+0.2° 1.84+0.2° 1.4+0.2°
Space Kimchi 6.4+0.4° 6.2+0.6° 6.5+0.3° 6.2+0.4°
20 CON 6.1+0.6° 1.1+0.1° 1.240.2° 1.240.2°
Space Kimchi 6.5+0.8° 6.3+0.4° 6.5+0.3° 6.3+0.7°

Yacyalues with different letters within a column differ significantly (p<0.05).

ACON : non-treated Kimchi.
JSpace Kimchi :

Kimchi was added with oleoresin paprika 0.2%, artificial Kimchi flavor 0.2%, vitamin C 0.3% and calcium

lactate 0.01%, and treated with N.-packaging, heating at 60°C for 30 min and gamma irradiation at 25 kGy under frozen

temperature at -70°C.

22 25 kGy o FAIFOR 7t 2Ajste] 5]
25 A ZBIATH I 2). AlzE S04 27
pAKeR
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ofr
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;}@
e
flo
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)
rr
3
o 1
o
v
T
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o
3
(@)
N T

_'(,5;
TASHA AsleIRaL of= A&411 A W v
of ofsfj Akn], 249] Astele Fol dojur] wheel A
T s Qlel, Ty 979] - 35TCollA 304t
A ol e s 4] o] A = A o= YERITtHSong
et al., 2009).

SR PRAES AL P Skl 2 AFAR
A 5 B5A A Aol 4§ TRk 2, WA
A 24P 1S ol gste] ek BolA el ARa
UEE ok AFEAED} A2 2 54 50 At A] 4 7}
3 MATEARE, TTelil W A0 Qlsfo] Ak AR
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= A ¢ Sl TS SR R o i e
T3 Folt}, 2 A o) AT SHEARE I8l 2
wojx]= 349 ool A7IE Aol 7hsek Al (Mars
food)o] i W SLFEHAML WE vAFY
(microgravity) 2.2 Zafj &= -5 7S $fet 7164
I A7) frofgi o g sl WhAlel= Y EHeS ol
et JoFAos e el H3l7]sA nleilEs
-8k ooty mpAERo ' AR T V]2 ol
WF o2} Aol A e ARA 2R FX| 7} ulf9- dzof A
Zlol| A AREEA] Segh A= AlgAk=o] 7hssh, ¥
AMS SHYSIAA 1 A1) A A 4= S Ao R

et €

3 ol R elol el ool A 9 2013
ARl o) ARloR Aol EAIe] XS

Hho} 48] S ALARRIQN(2012M2A2A6011320).
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