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wm X N A EH K
1 #& B (%1 &)

B552 0 FEH, BREKSHEO REOBE~OFMAR, SRCHRIES, FRAEMLIND
CE 7, RRBHICHA I NIERANR, BERHE, RE, BB, BFEL Enb
o (2 ¥'Cs ) MWL T B, BFRIESRL BE LT IEFREETL LTHND
n, af, A8 XEZ EABwWLh Thkn,

wRBHE, TORHFEHIC L 5 T, Z2%H (Radappertization), BHBRHF
( Radurization) ¥ IUH4AIME (Radicidation) KATENHA A, AR
HBRFFINTHDEY e by #5>¥2TH, Radurization L LTHTIhThD,

BRGKE20 0EHES LD, TOREHAEALOE I B2 THAHMN L RFEED%AS
D, RRT—v 72, BERBEAZSr —v IR, DDnEAa®x Vv AONI VA RF 4, 2
V—t—VThbD, TOEORRRZ, EFkhDHLEEREIN HD098PT, TORENH
30004¢, SECLTH3 0BAKDIES, 5Ty b L Radurization &> TZD
ML BRTHE LUK LEL L, TORTHFHRLEDLDTRTH 5,

tThy =Y, Ty 22 a0 L RMBTER (Cooking) DITENAEWVARE (Un~
cooked meat products) M Radicidation ¥#¥hk Radurization SEETH
A

FHRE, UGB RRO ¢ BRELBCOWTRFTAT L 2B E LA,

2 APKLCETIBEHFTR(E2HE)

RYUROEEDE, FHARHERTLHD D LTRBERHBETH LA EHBOmicro-flora
S HT X - TEILL, BRERCESL, HETEF Cmicro-flora T EHTHDIL,
cooking & smoking ( (A ) ChH Y, £{ K cooking RHE, AMEELETHREINRT
nb, ZDBELRY LEARH T cooking THDOWEERDBITCHLI, TOBEDER
310 2~ 10 BE(RIBR) Thok,

%%, smoking it, B<{A(50~80C) Tlcoliform bacteria BER% 0 S
*52, BCA(30~50C) CRBHEEEZA 0%, BA(30CTUT)THEY 45 ThHo
%o o Ty MEMICRERCABTE LA, BEHICI, cooked products kD7D,
Uncooked products 225&H Ly #2 L { &y {E3kH 6 Unecpoked products KH (A
BAWLRTEADR, UEDLI S 2BHENS D, L L, @l HTHESELZ L3S
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T h b,y

3 RHELESICBRIH (F33H)

AREHEE TS, ERCRAMRXTHHREL, FTOREL Tk LEBRS 5B,

AERTHABH KR, RRBEAREIRFT (HEM) LEREFIEIGHRAR (&
BERF) Ty BESEDL, %20 Coy 3 x1 0 °Ci, #E4*%Co, 1x10°Cint S 5,

BEOHER, TR Fricke BB EMA, cotor dosimeter ZHHI AN,

REFEHAMESCH LT, BHs BHINIOTHREFFRAZ DD TH—TE 5k,
(B1E) 7L, BREDZN,

B EB (B2 0) 3y KEORE % —BHC B R B 25, BRSO BERES 1 mRDN
R TR, BRORIT (1 5em) D1/ 2 U TBEMR#ED DD, BEFCABRTREI L
BULENRLO N, BB\ 2 mPUEORH THNELOPBEROONED 2%, (HIW)

% 7y B CHRERRBHETOBA, TORMEER, SB2 0mXEE 3 5enD R T ¥
v ailDewar’s vessel %Mk s, i@ YEREICEWEMBEAEGOhAD G RIECKED
W EEE T 57,

W2 Ty MUBDIREERIE, TN TLEEOERERCES W ARREET A L,

4 HWHZO Radurization (H43E)

Wik cooking DEMT2 DIKAML, FhELD 7 v — 7T, REACH & LIE
DHHLDELT, vA4rFr—S—t—o (W, 8, )E~areicBY, TALD
Radurization DEENRHLRETL 2,

1) Cooked meat prodicts

W. S. FELEHR1 BAMMEERBRADT, 1 #MB% 1 (slime) ZREIFZVAD
K, DRI LTHA2REFETHETRE L LTRD %,

FORE, W. S, OREMFNREASRET (LB 07 S FUT )2, 025
Mrad, FRR(10°/#ME)ZERE, 0.50Mrad 2EERE(H4E) Th o %o

0.5Mrad BHTHE, BEZL(off~flaver) SHEBORILDHEDT, BFHIIZLAL
KRBT EA RN ke (H5)

stk b off~flavor W, BHEHEZERMAKF 25, BE2 AHTH, BRT
nid, 246k hoky (F2E)
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W. S. T PRE THERISARBRTE, FERHEW, S, OE%flora it Lactoba~
cillus T, 1%z Leuconostocid b, HEK1 BMMBICEA %4, Lactobacillus
RETH o ko ZHIEXL, 0.5 Mrad BHEW, S, i, BHEKIAchromobatter #ET
S B E Lactobacillus SEC Aok (H3H)

4 % Staphylococcus ‘aureus (X Tryptosoy builloniisCid, 0.5 Mrad THEKL
s W, St L LASRIA—RETHRL %% 5%, ®o- T, Racurization %4793
&, WRORE, QHER BT LEEDD BEREHE+DHE LB THS,

LEOFERMTINE, 75270 K2, Ku=T /) —w—I kY, BDcooked
meat products % 0.5Mrad #% Radurization & LTOBEHBLELLND,

2) Uncooked meat products

~N—T LA, BRTREINTWADT, REH(15~20C) T1 7 ARl &EER
LR S LB LT A AREFEY HERE L L TRET Lk,

FORER, BB ED RIF (ERK1 0 ° /#LTF ) B~N—3 1% 1 Mrad , R (107
SEULE) =3 3 Mrad BB E Thoke (FE DI Lol 1 OCLTF THET
X, 1 Mrad C+45¥ hadurimtion DERIL BHLBLEEL LM b,

%%, 5dirad /X Radappertization ¥ L, off-flavor ¥ EUREHFEY* 4L
2o

3Mrad % off~flavor ®4EL A, 36 BACEDAZ VB AL, LM THAD TR
ThEy BEAEBLRABEL ko Ay 3 6 RHOERHRET 0 ° /9 T MHER
BOLNEDP S,k D bHAAcoliform bacteria HEMTH - ko

3Mrad BN —0 v % XF 41X, HAED, KE— . D30 DOFETAKLAKER,
off=flavor 1% - & dBHINADE, KE—2Y W TAHETh sk, (BIE)

BEDENC L, 3 Mrad M EOBRETRIREASEELAON T, 1 Mrad & Lacto—
bacillus, Leuconostoc ZEWHEZEH b coliform bacteria R, BHEREEL
RTA, EOR, BEFBEL TBETRITC L5,

5, AEAKHBHEEDOEN1 9 MOMBORSRRZIEL B LR, 0.5 Mrad B
BTHXE 5 20, Flavobacterium S-1,Achromobacter lacticum,Bacillus
subtilis , Paracolobactertum aerogeroides D4TEOMETH %, LI L, &
NoHIXVTh 3 Psychrophiles THZ WD T, BEBOERRFEOED LT LV HERI LB,
(#HS5&)
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BEDZ &b Uncooked meat products ® Radurization BREEMARETIZS Mrad
RUBETHY 1 0CUTORETIA Mrad 2R ERBLEL SN D,

REROBT RS, EBEPARAE,:CBAIN TN S, BE ENaOC| BEMEIE K
ANTnAE, L2l T DFHER, BRIFNIEKECHS 50T, FHORadurization ®
B LR, 1 Mrad THRFECEE T ARBEDRLD D, BRECIERETIALIRNI L
PHBL, +HCEALLBLRBLEBR, (BsR)

5 AEWEMI.LDoff-flavor ~OM% ( Radappertization®
M) (Bs&E)

RO Radappertization ~DFRLDEBLAD, BERB L Yoffrilavor 4L
BnERTEMC, BERT(—130°C) T, 5Mrad BHLT, tDoff-flavor Z1RE
L7z,

off-flavor Id, MHEHEFAMTHEL, n—A L TAK LA, SOREF2EIRLA
LA, 2@k boff-flavor TEL AP A& DA, off-flavor DENIDHE B
By B, LBV OEER, BEOPUAES. E/TH k. (HB7HR)

2EDT 2 b OB, AOCFIMERASEE, BUZ ETELTLZ &, —130°CTEH
FHRK L ABRFOZRIILFENREIFILBEWC LKL bEELGND,

Kic, GEMBLEGRBRBHC L 5> Toff-flavor T BETADTHE AN EELONLD
CHET LR, FY 2 FVvVRA, off-flavor REL BN Lo ks 2, RiC I
HREOH LDt n A B bRk, off~flavor HAER T, HE & HILL AW EHRL,
RS T 4w bkF4arThh,

UEDHRY 2 LHDLLERDADTH S,
1) AEGBRMEMTHS PR L, ThbDORFBHED OO HIEHRE T RO, Thi B
BRETESE Lb N,
2) Cooked meat products F, FEHENHSDomestic saysage © Radurization
@ 0.5Mrad (¥Co) HBHEMBRTH »ko Thb b, BEMHICR LA FEEBREC, BEF
B RE S, EFEBOHK L, BRRE (1 0°CUT ) do@irabRic L b, 1M,
3 P ORETMHIL B, i, WEM (ERB 0° AUT ) CBEIhAY =Y T,
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0.2 5 Mrad THHZERLELTERHS B LK,
3) Uncooked meat pProdue ts /&y smoking DR Y L5, coliform
bacteria VEXRIBA, ZhbDRadurizationic ik, ERRFxRM L Thidt Mrad
BRBEE(15~20C) THNIT3 Mrad NEERB TS 57,

3 Mrad B —a Y ORHFR(off-flavor) EHMEEIL L TEMTIHZ L2B06
N,
4) g, EBIE1 Mrad THETONaOCl LB RAZREMNEn RO LA £, X, O
METH, <57 47, 4 urai@il Thb,
5) WG D Radappertization ~DFHRL I EBLIAD, EREHBEL, off-flavor
B CRBELT—1 30°CTS5 Mrad BERERE LA, S6BELTHFATLE, off-
flavor ODORAXMHELE R WE LAVHIA LA,
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Table 1

Cooking condition and pasteurized effect,

step survival ratio

cooking condition

1 26~24x10 3

60°C—20, 30, 70°C— Sminutes

2 t5~11x107? 60°C—40, 70°C—20,25, 80°C—5minutes
3 9.0~67Xx1074 70 °C—30, 75C—10,15minutes
4 39~28x10 "4 75°C—20,25  80°C—10minutes
5 1.5%x10~* 80 C—15minutes
3 86X107° 80°C—20minutes
|
l Source box
\\x\
— P
“ TIrTTTTTT]
AT
| ‘ l' ! Source
|
T
V' P | ! 7
v ‘\_) l\ J |\~J \“J e a
- ~
f—" 7 em o———y I
‘[_ o |
b
S i - Sample capsule

/] w L/
/// ; 12i i (plastics)
NS
|

Stand of the capsule

Fig., 1 The source of irradiation facility for small

sample,
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Source (set in bottom of water pool shelter)

I "”““‘*:!
T
e

i—‘x

|

/ g

Z ?5340”5 ‘ / "

T < / l / ,

¥+ Sample box l t i

/ (duralumin) | '
A0 ! I '
6l T
yan iy

Stand (iron)

Fig, 2 The source of irradiation facility
for large sample,

d
v
. \L

Fig, 3-1 The setting position of dosimeter in
the box of farge sample ,
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3 Mrad 0.3 Mrad 0.05 Mrad

(60em from source) (235¢em) (130em)

1.8 2.0 1.9 020 020 021 0034 0033 0039

2.0 2.2 024 024 0042 0.041

2.8 30 2.8 028 028 026 0.047 0051 0044 .
Source Source Source

Fig, 3—2 The distribution of dose in the
boxes for large sample,

o Appearance of slime,

X Decomposition,

XD.

000

0.25 o0X

Snoked ¢ 050 a

0.75 FAN

1.00 L

000

0.25 VN X

Colored¢ 050 PN X

075 A X

.00 FaN

0 7 14 21 (days)
Storage days at 10°C

Fig. 4 The relation between the preservation and the
irradiated dose on the wiener sausage,
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50% ‘ *"j good

:

o {—\ l—— m no good
PN LN N f\h ]
¥ g§% \? kg@ kktgi §§§§N

50%

e enme e

aroma
[wn]
' 1
T
F—— |
|
,
—
.

AR ‘.

50%
Ir B ] B
® ! .
0 - ’
g NN N IR 3
N\ NN AR \
\\ R ) \\\ X
N \\\\":\ " N \
B\ N\ 5
| NN Sl N
50%
0 - rl N
1) — = [l
3 | - l
5 a [LNNY \\l - %\\\ ey -
s Y N
N
tolored -+ - 4+ -+ -+ -+
0.0 0 0.25 0.50 0.75 .00
dose

(control)
Fig. 5 The factor judging the quality of food value on

wiener sausage irradiated with gamma ray
(6p0,025,050,075, and 1.00 Mrad )
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Table 3 Change of micro-flora after

irradiation,

of bacon in storage.

—~T741—

Storage days U 7 14
Dose{(Mrad) slime | 000 | 025 | 050 | 00D 025 | 050 | 050
Pseudomonas 12 0 1 0 0 0 0 0
" Achromobacter 8 0 6 10 0 Q0 0 ]
Micrecoccus 1] 1 0 0 0 0 0 0
Lactobaciftlus 1 7 3 0 8 4 7 9
Leuconostoc 1 1 1 0 2 é 3 1
Yeast 1 0 0 0] 0 n 0 0
unknow 1 a 0 0 0 0 0 0
Total 24 9 o 10 ‘ 10 10 10 10
0] -+ {+)
100} /‘
~ :7 /
N /
AN
o 108 } /' X Decomposition
. , ———  Control
e 10% H
2 / - 1 Mrad
> 1
ot i Mrad
ol @/ 3 Mr
/ —————— 5 Mrad
O _ (=) Coli form group was
1 03 - 4.:::(:):—_:__. et .._:(.:)—. negat ive P
: * ! (+ Coli form group was
0 1 3 positive
(month)
Storage time
Fig. 6 The survivors No,



Table 4 Tffect of cookery on the degrees of liking
of bacon irradiated with 3 Mrad ganma ray
and cooled for 1st month, (Cooked pottage
with bacon, salad oil and flour)
Preference Off flavor
Repli~{ Item Non~irra- Irradi- Test |Distin- Indistin~ Test
cation diated ated guishable guishable
good good
Arom 9 3 _—
1 Flavor 9 3 — é b —-
Overall 9 3 —
estimate
Aroma 7 5 -
2 Flavor 8 4 - 8 4 -
Overall 7 5 —
estimate
Aroma 16 8 -
Flavor 17 7 - 14 10 —
Total
Overall 16 8 —
estimate

* Significance (5% level)

- Non significance
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Table 5 Radiosensitivity of microorganisms be connected

with spoilage on meat products

Strain Irradiation before . after .
Dose(Mrad) 0.25 0.50 0.75 .00
Flavobacterium 10-F | 14x10% 0. 0 0 0
S— | 60Xx10% | 26%x10% | 40Xx10* | 20x10%|50X%102
Achromgbacter
tacticum 11x10%®| 72x10% { 23x10% | 20x108{10x10p3
butyri 1.6x10% |28 x109 0 0 0
vi§cosum 1.5 x1 0¥ 0 0 0 0
Alcaligenes
viscosus 38x10% | 5,0x1483 0 0 0
faecalis 4.6 x1 09 0 0 0 0
Bacillus
subtilis 1.7X10%, 1.2x10% | 1.5%x10% | 1.0x103|30x10?
firmus 2.0x10"% | 20x10? 0 g 0
Aerobacter
cloacae 82x10° 0 il 0 0
Paracolobacterium
aerogeroides 20x10% | 42x10* | 40x10°3 0 0
Proteus vulgaris 1.0 x1 010 0 0 0 G
morgani i 28x10% | 1.0x10* 0 0 0
Micrococcus
caseolyticus 2.8 x10% | 40x103 0 0 0
Sarcina flava 40x10% { 40x10° 0 0 0
lutea 30x10% | 36x108 0 0 0
Aeromonas
liquefaciens 3.4 x1 08 0 i} i 0
Pseudomonas
fluorescens 14x10°{ g t) g 8
aeruginosa 723x10° 0 0 0
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Table 7 Results of organoleptic test of
irradiated meat, (5 Mrad)

Sest No. | Kind of Fresh | Cooked Note
meat (roasting)
1 Bee f - - | retired beef smell
Mutton + + negrigible (if treated
Pork ++ + with spices)
Chicken +++ +++ not accepted
2 Beef +++ ++

acceptable (if treated with

Mutton +++ ++
spices and seasonings )
Pork ++ ++
Horse
meat + 4+ +++ not accepted
Chicken +++ +++
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#E M R 0o B F

KPR ARG O 7 R LR SOWTERIBH 2T o 03D TH %o

ZEIET, AR RO BEYIFRACER TS b0 L , TRERVIETH B A, SIS TR CHE
FELEATHONS o V7L AETHY , BHRO I » VI CREBRIZ 107 ~1 0°4TH 5
TERP O Uico IR BERC XBUHHIR SRR AT & B ARET JIEIBHER O Bk i By, #iE
BEIXEFRFNCo, 3X103 01,%°C0,1X10°Ci THY , ZOBEHGLLRE L THE L
OB &S - T, ARBOBAIRE D b OBIERBEL R LA, 7 » ¥V JOFHET
2ORKH L , Cooked meat products DfEEEY VA ¥+ YV —+2—Y, uncooked meat
products OfFE~N—a Vi LTED, thb oW REDERWEELY BRE Lico 0)v 1 v 7
V= ATEERLBAEF b2 E LRV EDELET, MR EREY BIEBEL LTRDI.
FDIER , BEDFNCRIFLIOTE, 0.25Mrad, RERIDTL0.5Mrad BSEEMRET
HbH, 0.50Mrad HH T, BHELAEAOE(LIHTHNT, BiFECIZ LA LB 5 1o
e, VAV FY e =% 3 PRETHERIRER TR, M v 1 v Y - - VOERE
ZLactobacillus T, —#BiC Leuconostoc & bh , SR 1 BRI * r&4L, Lacto-
bacillus HETHo7H, 0.5Mrad BRI YL vFy —e— 0Tk, BEERIAckromo-
bacter2ET, Bk L EBLUBI Lactobacillus XKoo LEDERN D, cooked
meat products DA PEOFEREIL0.5Mrad THBHE Lo CIR—aVEIBFEEETHR
FEhbsoT, Bkl 5~20CTLAHAM, REGECLE T, T4/ BHBRECOWTRE L
Teo ZDORER , WEMFERCHBERIFEN—2 VT 1M rad, REA~N—2 Y% 3M rad HEIEMR
BTholto 5Mrad CTRERCHRETHXLN, BHEVEL , BiFEYH LI, i, AR
MICIHBEFEO G 1 9 EOME OB RRZEL B LR, 0.5 Mrad BECEE ok,
F1 avobacteruim S-1, Achromobacter lacticum,Bacillus subtilis, Paracolo-
bacteruim aerogeroides® 4 TH Y , WTh LEKBRE TIXitve ZOFKEN B, uncooked
meat products DFSRERHEGETIM rad, I0CUTORETE I Mrad AEERET
HBHE Lico FLEBORIBE L 1M rad THITNaCI LEFAROMELRD D , THERLELD
HTEEH LI Lico

B , ARGBOZLRE~OFELRNDIE D i, EREFRBE LT, - 13 0CT5Mradi
ST, BERERE L, TNTUEHELREL, — 1 3 0T TIRESRC XS 2 RMEEREL
PIHIL 270D EHEE Lo Fh, AR DT L ERE Lico

UEET AR, BEIARGZORS FHOLDO T HRHOBERBLYERCIVBPLARLT,
ARAEET D OCRAMECERT 2L ZHKRTH Do Lo T, FER—MIFEEFBFF IO FM
HREINLEBEETH 0L HE Lico

—746—



