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Research and development carried ocut ¢n the food irradiation in

JAERI's Takagaki Radlatlcn Chemlstry Resesrch Establishment are descrlbed

 The works before Food Irradiation Development Laboratory (FIDL) was
established in 1970 included the preservation of rice, maize, strawberry,
etc. by r-irradiation, and_sterilization of laboratory animal diets and
molasses fof alcohol fermentation.

After establishment of the FIDL, the irradiation techniques on foods
designated under a special national research program have mainly been
investigated : dose uniformity for Vienna sausage, design and construction
of a grain irradiatioﬁ'pilot plant, etc.. Radio~-resistant microorganisms
isolated from rice and Vienna éausage were identified, and their properties
were studied. The doses for sterilization of animal diets and steriliza-

tion of molasses for glutamic acid fermentatior were alsc determined.



H 73
EEHRFCE T3 RRBHBREAEOHEE o
1. ARBEAERRRERTUAORERE (B4 4FETT) e 3

111 rERRELKkOIInTE—7F w5, FE H -3
.12 z24%or@BEEIZ2ore-7
pE b, £9EE, g Koo 7
1.1.3 rBERCI>kOFHRHRELEI 7270 -5
GE B, ERBE, g L oo 13
o4 Tﬁﬁ%&bﬁ%nﬁv,?4u®$in7ﬂ—§(ﬂﬁ@ﬁ§%m%fam%
BT ) Ea %, GE ¥, EmEe, #® LK oo 19
.15 rﬁ%%wx%bv%HHV.v4n@%ﬁ%%tﬂﬁ®&§%m%f5ﬁ%
1 3%) o %, @E B, LNEE, £% L 23
1.1.6 7TBBHILI A FTORERIEL Botrytis cinerea O KB RKKBEE
wHET AHME FE3H) TR, R %, H® K o 28
117 REBOEWBHDRN~OGH (KERREARCET AR, 1)
EEEE, SAEE, SUF K, KE®RE, H#liIHE- e 32
118 BEEBTEERE LaBBEESRCE LTT rGRAOBYE
i K, LEWEE, #% % o 46
0 A e 53
121 BEEFHREFEBEHEF 0 E2REHEO T < THEHEERO RN
B2 nwT swHIEE, % 27, #% B, W@ € oo 53
122 zv<THAZEBCI-TREIAARY +#H 4%, F3AXOHRATE
0 ARBEERRBIDTUEORERE (M4 SEEHRE) 73
2.1 EBraemrEeRBELConwT e e e 73
211 @y oo e 7B
() BEEERH UL e e e e ]S
I)iﬁﬂV%%K%bﬁ?+ﬁ4%mr&&%%bﬁ%%oﬁmﬁﬁﬁﬁ
AKEF, 5 BT, BASE, EHEEASL T3

) HERICL 22y 74 =ORFEHE, (B348) BFNHRE L ERERANO
MO H & |

LOEE, me%—, WAL, EEEKB 77
i) HHBICL B2 ~x ¥OREAF, (S2#H) ANHOBKBML BFE
BHEE, mh—, WAL, LEEAL o o 83

B B B B8



f i) kEFRHEBEORBHE(E14H) ‘
2 mFE, BeP #, HEEAS ... . 88
@ M B . . e 95
1)} gt ikt M Pseudomonas faaiora nov, sp, @4 #®EE
' Y R T C 2~
i) 444 Pseudomonas radiora OHH BRI LB REEe LD
Bl wEk B, 5% L, AREE ¥EQ £ o 100
i) koFREER Aspersillus DAME FES L UHHRBER
| PE H, BIR K, EEEAZ o 104
(1) 24>+ =Y ——-YORESEBRCET AHE - Ce 1 0 B
i) (18, #01) Package irradiation KT 2BEFHRL2NT
FEAEE, AKER, FE 4, gl &, EHEEKL oo 108
i) (1%, %o 2 ) Package irradiation &} »H—MR g Fkowkst
Ak ERF, FoKEY, BE Y, BN E, E#EEXYL o113
i) (B2 rglHKC by 1vF~Y —e—YDIiza7u~508H
| pE B EEEKD o 117
| V) (S38) rBEHCIBEDEHRCDONT
| AKERF, FAREF, EEAKL o122
: 2.2 BEFFIEEE . ‘ | 124
i 2.2.1 HWEoOLE . 126
| 1) BEATESO HH GO C AT
wEk W, SiHER, BERES, THE—, B2 £ . 126
2 HABBENCL A EFSDAREORHE
EH 4, BE K, kERAS 130
2.2.2 BEEESEOLE, &8 . .. 134
(1) O ES Em O, EEEKRS . o134
@ REBRBCETAEAF YORERAB(T0 1) (Fr2 3 YEREEEHOKRSH
HaE E13) I K, EEBEERE o .. 138
3 HBEHEFEOMERY X b PP : T . ......143
32 # ® 143
33 Hro sk o ..t146

34 =A54FF4NA . e 147




Contents

Tntroduction -« s ess s erneenossaassessanensasastaeseastson 1
1. Results obtained before the institution of the Food
Irradiation Development Laboratory (before 1970) * evsvrvenss
1.1 On sterilization ....... e e
1.1.1 Effect of gamme~irradiatiorn on the microflora of rice
Hiroshi IIZUKA and Hitoshi ITO ... ieviivrvesoossns 3
1.1.2 BEffect of gamme~irradiation on the microflora of
Thei-rice
Hitoshi ITO, Sadami SHIBABE and Hiroshi IIZUKA ..... 9
1.1.3 Effect of storage studies of microorgarisms on
gamms~irradiated rice
Hitoshi ITO, Sadami SHIBABE and Hiroshi IIZUKA ..... 13
1.1.4 Effect of gamma-irradiatiorn on the microflora of
maize and milo {Studies on the microorgarisms of
cereal grain, Part 11)
Hiroshi WATANABE, Hitoshi ITO, Sadami SHIBABE
and Hiroshi IIZUKA . evvcuteescsnvasensssssoraosesns 15
1.1.5 Effect of gamme-irradiation on the storage of meize
and milo (Studies on the microorganisms of cereal
grain, Part XIII)
Hiroshi WATANABE, Hitoshi ITO, Sadami SEIBABE
and Hiroshi IIZUKA ...... feestsererrea e cheees 23
1.1.6 Extension of the shelf-life of strawberries by

—irradiation and lethal dose of Botrytis cinerea

Sadami SHIBABE, Hitoshi ITO and Hiroshi IIZUKA ..... 28
1.1.7 Sterilization of laboratory animal diets by gamma
radiation
Seigo IWADO, Yoshio SUZUKI, Hiroshi IIZUKA,
Sadami SHIEABE and Kenlchl FAKAGAWA .. e.icevren vese 32

1.1.8 Alcohol fermentation using gamme~irradiated cane

molasses
Hiroshi IIZUKA, Sadami SFIBABE and Hitoshi ITO ..... 46



1.2 MiscellahneOUS  ..eiveevsnnenmnesasrancaan tasesceinesasanens 53
1.2.1 Absorbed dose distribution in materials irradiated
with trolley type endless conveyer irradiator
Sadami SHIBABE, Hiroyuki TACHIBANA, Hitoshi ITO
and Minoru CKADA  ....usiveiscesnecnennrvonnene veses 53
1.2.2 Radiation dosimetry in potatoes and orions
irradiated by a conveyer type irradiator
SusumUi TANAKA  +veveiunessssosessssrasssrsssanssonss 62
2. Results obtained since the institution of the Food
Irradiation Development Laboratory (since 1970) ceesarerees 13

2,1 On the designated food items in the national special

nuclear research Prograll  .acisesssssccsssssssssssarvecnea 73
2.1.1 Agricultural products ..iciieeiiiiiiiiiiiiititinaenane 73

(1) Sprout inkibition  seueeveeeecesionsioass eeeranerarnaas 7%
i) Dose distribution in large container filied with |
potatoes by -irradiation
Tamikazu KUME, Hiroyuki TACHIBANA, Shohei AOKI
and Tomotaro SATO  .......cevee besnvenanns beerbarnens e T3
ii) Sprout irhibition of potatoes by ionizing radistion(Part 3)
Dose to inhibit sprout and the change of sugsr content
during the low temperature storage
Hiroyuki TAKANO, Yoshiichi TANAKA, Keiji UMEDA
and Tomotaro SATO et wesessescesanetsann sesssnevassse 17
iii) Sprout inhibition of onions by ionizing radiation (Part 2)
Effects of radiation dose and storage condition on
the sprout of var. "Senshuki"
Hiroyuki TAKANO, Yoshiichi TANAKA, Keiji UMEDA
and Tomotaro SATO  ..ecievcess T 83
(2) Disinfestation  seeesesesseconrsrionsrctsancoas s 88
i) Development resesrch of the grain irradiator (Part 1)

Tatsuo HOSHI, Susumu TANAKA and Tomotaro SATO  ....... B8

(%) Sterilization ...ieieeiiiiieonn. et eneseeenriseiraneane . 95
i)- Taxonomic studies on a radio-resistant Pseudoronas
Tatsuo HOSHI, Susumu TANAKA and Tomotaro SATO ........ 95

ii) Radiosensitivity of a radio-resistant strain of
Pseudcmonas radicra and its recovery from radiation damage
Hitoshi ITO, Hiroshi IIZUKA, Yoshishige OKAWAWA
and Hiroshi WATANABE cetsscanna st neeretaerannas vesess 100



iii) Identification of osmophillic Aspergillus isolated

from rice and their radic-sensitivity

Hitoshi ITO, Hiroghi IIZUKA «nd Tomotaro SATO ...... . 104
2.1.2 Animal pI‘OduC'tS R R R R R N A N ] IR R 108

(1) Radiation preservation of Vienna sausage ...vvivccresnss 108
i) (Part 1) Dose distribution in packages
Shohei ACKI, Tamikezu KUME, Hitoshi ITO,
Hiroshi WATANABE and Tomsotaro SATO ...... Gt sus e anen 108
ii) Part 1, No. Z)TDose-distribution in peckage -
Tamikazu XKUME, Shohei AOKI, Hitoshi ITO,
Eiroshi WATANABE 2nd Tomotaro SATO  seeevvsonereerenss 1173
iii) {Part 2) Changés in the microflora of Vienna sausages

after irradiation with gamma-rays end storage at 10°C

Hitoshi ITO and Tomotaro SATO  .......... Ceisseseseea 117
iv) (Part 3) Color changes by gamma—irra.diation '

Tamikazu KUME, Shohei AQKI and Tomotaro SATO  ........ 122
2.2 0On the related studies .oivvervavenmsccnsasnansss teeenae . 126
2.2.1 Sterilization of animal diets .iveereeccioes Cersaeeaes 126

(1) Radiation treatment of artificial diet for silkworm

(Bombyx mori)
Osamu SHIMIZU, Takekatsu MIYOSHI, FukuJji MIYAZAWA,

Junichi MACHIDA and Hiroshi WATANABE ,.... cereerranan 126
(2) Sterilization of laboratory animal diets by ioniging
radiation
Hitoshi ITO, Hiroshi ITZUKA and Tomotaro SATO cieanaa 130

2,2.2 Sterilization and imprcvement of fermentation media ... 134
(1) Radiolysis of biotin

Hiroshi WATANABE and Tomotaro SATC Cecstsceriurnnraun 134
(2) Radiolysis of biotin on aqueous sclution. Irradiation

treatment of medium on L-glutamic acid fermentation,

Part I
Hiroghi WATANABE and Tomotaro SATO  civeeeirnsreniasns 133
3. List of reviews and others for May.1970 ~ Mar. 1973 ....... 143
%, 1 Reviews = .ceeecsrciccancan erserraan seetassenens e T
3,2 LeCLUTES  .iessanerssnsansssosanstosenaccssssosisannnonns 146
3,3 Radio and television = ..ieieeiiieciiieniiiaritcitiiiieness 146

2,4 Slide film  seeeerresosrsarsnnanven tbessenasennernrsonas » 147



JAERI-M 5458

E I BSEATC $5 0T AR A RIS G Se A SR 0 BE R

ﬁﬁﬁ%%%ﬁﬁ%@.%ﬂdSE&Ka%éﬂﬁﬁ,%%ﬁ%ﬁTM%nu%KTfmﬁ
%Kﬁ?éﬁ%ﬁﬁﬁbﬂﬁo%@Eﬁ%@ﬁ%ﬁ@ﬁ%f%%oxmowfﬂﬁﬂ*.;4
%Komfﬁﬁmxbﬁ$%®%%@%m&%ﬁﬁ%mﬂmfmﬂﬁténﬁo%®%%,%
ﬁﬂm%ﬁ%ﬁﬁﬁﬁw%®ﬁﬁ?éck.ﬁlﬁﬁi%ﬁ%%ﬁﬁ%&f,&2~&5Mmd
ﬁ@%ﬂlofﬁ?ﬁﬁiﬂi5**41'%@0‘57.:?:&:75355%7%(@&@7*:@ FEASEE LT ET T Y,
74ﬂKomfﬁﬁ&%ﬁﬁﬁmfﬁﬁﬁﬁ?éﬂ%%ﬁ&oko§t4fj®%@,&2

rMmd@%%K$012~5Bﬁ%ﬁﬁ%ﬁﬂﬁ?ét&&%okoEﬂkﬂﬂﬁ,ﬂgﬁw

ﬁﬂ%@@kbmﬁﬁﬁﬁ¢@ﬁﬁﬂtLfmﬁﬂgﬁﬁﬁféﬁbwm%@ME&ﬁéko
%@%%.%%T@5~6Mmd%%mx&%%%%ﬁﬂ®%%M%ﬁﬂ@z%®m®ﬁﬁa
ébbf?¢n1méc&,%%Tﬁﬁ@ﬂ$#1U%ui%ﬁfékmﬁﬁ%#%B#Kﬁ
oﬁoﬁﬁ.Cﬂ%w%%&$ﬁbf,7u~w—7ﬂjv&7%%§ﬁ&ﬁﬁwm%?éﬁ
bD%%ﬁﬂtLI.C®ﬁ%%ﬁﬁmﬁfakk%m,‘ﬁ.%%K9+ﬁ4%,#7$¥
%ZDmﬁmﬁﬁmﬁbfcmzy&TfﬁﬁL,ﬁ%%%&ﬁ&m,ﬁ%&gmﬁtsﬁg
oBEH—ENL bR R,
%@%%ﬂd2Eﬁwﬁ%ﬁ%ﬂ%ﬁﬁ%ﬁ%ﬁ%@ﬁﬁmﬁﬁén,ﬁ%dﬁ%ﬁﬁ%%
&&b.ﬁ%ﬁﬁ@ﬁ%&%ﬁTétt%K,%L(%%ﬁ%ﬁﬁ%ﬁéﬂ%%ﬁﬂ%ﬁ%@
BAnt, ﬁ“ﬁ*ﬂﬁﬁﬁ@ﬁfﬁ%‘fﬁﬁ?%ﬁ?éth5;’5;7‘2&’8':?’}?7552. LiLfe, i BHIFHIC
%m¢éﬁbﬁﬁ4smﬁ,ﬁ%%%%%ﬁ%%ﬁ%%énéanﬁofmao
LI, B4 5 EFELEoRREoMEBLE T,
if%ﬁ%mowfﬁ,V¢ﬁ4%ﬁ?bﬁﬁﬂnV?%%ﬁhfﬁﬁfa%ﬁmﬁ&%%
m@ﬁﬁﬁ%ﬁ?#momf%%ﬁﬁﬁﬂﬁﬁﬁﬁm.%%t?%&SuT@ﬁﬁyﬁmbé
béﬁbmdﬁﬁt:y?fmﬁﬁ4muim?ﬁ%mé%caﬁﬁaﬁmbtqiﬁﬁ%b
ﬁy*ﬁ4*@%ﬁ¢KﬁH5E@%§%LB&,meI®kb®Mﬁﬁ%%@ibkoC
OEPE TR FOBEBYERBFLOBREALLL Lo
*Oﬁﬁm?mf@s¢ﬁﬁ@?4ﬂﬂ*ﬁﬂ%ﬁ%%%%-ﬂﬁb,277101@00
6Uﬁﬁ%%%.ﬁ%ﬁﬁ%lﬂn%m1ﬁ%&4tmmﬁ%ﬁﬁignﬁoﬁﬁmomfﬂ
a0 v s FREAE N, RCERLAKABEREDORHE R - FEL, Focudononas
rﬂﬁﬂatﬁ@bkoc®&#%ﬁ®£%£&%?%&%ﬁ%%%ﬁm%ﬁL,Cﬂa@
EORBEICDOWTHF EMA 2o
%E%KOWT@:@%ﬁﬁyfﬂy—t—V%EéZGm@pmmﬂeKob{ﬁ%¢5
%QQ@ﬁﬁﬁﬁbB&,14&06001@%ﬁ&ﬁmﬁ&g,5x1mR/m@ﬁ%$@
ETAIYFE LI 2MAS AL Tl ke F R, BHEICL Z»E?}é‘fa'!‘.%@ﬁlﬁéz LT,
&5MMdT2~5%-Q5MMdT4~6%@ET§5C&.ﬁ;@%b%é%&ggna
HOFACREIC L 2ROELE EXRHE T Z 270

—_1 -



T T ¥ VTN VR PURE RN

JABRI~M 5458

DOEFRBEREFEOHBRICHEEZVWS, BEMARELTERDP X - TE 2 REBRKD
B R LR, £0 1 DR ERORE TS bo TEbDL, ARATHHO KA 8
Ha, ALHEOEFECEWTHENEER TH 52 LORB bk, T MICITR o R EH
SWARBORBUILCEI T, 2.5~35 Mrad PELBHEMBEELLTELATLAHLLEHLD
i Leg |

ﬁk%ﬁﬁﬂ@ﬁ%-&EKQMT,ﬁ»ﬂiy@%%ﬁwﬁﬁmﬁﬁ%ﬁéﬁoéf$ﬁ
WEBRE LTIEERS s h, MEGRIB /v 23 vRERKERZEREL DA F Y OH
HBABERIL, eA45 v RKEUT r B TEELABS, ¢cxry0oRBELEET T
BeHERT rEERIGLELE LI 200 RLRBUEET 52T L2380 R,



i

TARRI - 5458

L fr T i 56 SRR 2 2 17 LT 0 WRJEBR A | (IBHI 4 44EHEE T )

L1 REER
L1 r@EREkOIsaTa—5"
mw KT, BEH B
(@A TEE B AR )

H &9
%ﬁ®$%ﬁl6ﬁé%%%mxaﬁ%m,bﬁﬂw%mfg%ﬁ&%@#@b,a<mﬁ
AL DO NTEDORB BN, £ TROBEMETE T b B E Lok HREH
rEHEL %, Lmbk@&ﬁﬁ%&ﬁm&Lﬁﬁ%ﬁ%ﬂm%%&ﬁﬁi HomrEHBEL
eioNDis sy, BELLEGL LA hLWRREE KEERL R, TeThEE, B
HELZX, 3 i LR, YHRLCOWT r BRHICL S s avno-—350Elel FRHER
DBRTFHABEITE - Ro

EBHIE

%ﬁﬁﬁkﬁfUI¢V/ﬁﬂknﬁﬂbfw%,©m400r W ( HEDEHEE, 8
LUUD#;U—.&%%&&HD4&QI)%Wﬂ5X1WR® BEEETBE L. ELT
%%%%d?&.1Kﬁbﬂlﬁ&Sﬁb@fE?%%bﬁo%@ﬁﬁ%%ﬂ&bf@}ﬂ
autrient agar®fw, 3 0CT3 OMaE#E LTHEBFLTL A3 n=—EhrLEREHEEE
mb,éamcnamﬁéwwﬁﬁﬁba4f,sfu7u—§@%ﬂa%@%m&%ﬁbﬁo
éﬁ&ﬁﬁﬁmomf@,ﬁu:%v%@%*mrﬂ&% FRHEEIOICH»IUI0TCT!
»ARELTH D, LR3IEEOHFECEROANETLL N,

HEBRE R LU ER

1 f%@%ﬁ:#ﬁﬁﬁﬁﬁohf%Qs9u7n—§%b545t,%Kﬁﬁgﬁﬂﬁ
BELALoR LRBENI 7uva—7 ERLr, TabbRRCHEAEI 2 7= =M,
YT = T chromogenic Pseudomeonasi X UF fluoregcent Pseudcmonas% FE & L
<, $-4iC Aerobacter, Bacillus, Micrococcus, BrevivacteriummzEoH bh, &
B i Helminthosporium, Alternaria 4 BH LN AEE T b, £HK2 0 0KHLEDW
COFBHTKOBERAASXI0 H/ 8T, 7 Ga BT HE Fig, 2 KRTEOICD ~
2X1. 0% R @@igﬁ‘gmiﬂnf ZHROETEMEAETD D chromogenic Pseudomonasi XLTF
fluorescent Pseudomonas, Aerobacteri SraBEeRL L, C R T oo
= — ¢ Peeudomonas OWHREER I 77 e -5 8FNT 5D Ch o, RO IR

*f5fv, 41an, 578~584(1967). :Cereal Chemistry, 45(), 503~511
(1968).



JAERI-M 5458

= ~DHERRAEER SRS b, BTRRAMEEBEBHAPC RN K, EEHEELLD
BHBE ML SIN b ZOWORENERES L WERMEAR— O Pseudononas &
B LT B, L L, —i @ Pesudomonas ICHsBE LT HENRREROEN, MEAREY
ROME, HEGBHESORTE(E% b, £2 T T T “red Pseudomonas™ LR
LCirinte, Fig, 2 IKHEFL O 2105 B bl EDBE FKICENTERT 58 AR K
£# 4 rod Pseudomonastd 2Z LT HEIKEV, 6 X 10°RULEEHLAIKLLEIHAED
T =—% L RAREAE TR FREYEs S (eE IR AL, 10XT0°R LIER
HLAZ¥HLIE red Pseudomonask Dd EL{MHINDLIKE ofc, TR IX10°~3
X10° REH L Lkd bt Brevibacterium # Flavobacterium , Rhodotorura %z ¥
LA, BacillusiI S5X1C° REEOHES TR ETHE T 228, Thll LOEE
THRHEINE Dok, RRFAFEHA LA LD T AKHBETINDLEBE TH 7o

TRERORE THEELZBSCLBHEEBEN LakTERL T WX red FsecudomOnas
ERHQBEME BN R ok, REEERCBE W E BT 1 ? 6 A FEEFAKOLHERE
TR BEH1 208 TH LY, BEELCNMINABRBIEOER LKL 2NTL LAEE
CAEHKD r@f b s 7e —504 i Fig. 2 LEEMEMmMERL TV

2. BHAOEE T CHEnRENRE 9 6 4EEEDUBRE . RERHO N RS THA
EHBO LD TH by ZHBEY EXKEEHE, FEMRH Y T chronogenic Pssudomonask L
7 fluorescent Pgeudomonask F#i ERZ I Zz7a 7o -3 LTHD, MEHEIWZ
X1 0 AR ot F BT 2X10° R L FEEH+ 24 rod Pseudomonas #HERZEEF Y
n-3%HH LT Y, Bacillusz FOMEELI SRERF KL L HENSZ(REIN &,
EEEECPNTEEHERNELLS » T4 A RENE#MBHE I INZ P2k Flg,
ZEAEEOMEYOEBABE RLEL O T, AREEIREBEINA hor BRIC T TR
B4 ht#4xXI VP RUECEWTROBEILS LT HCED LN,

5 x~A YEEEOCBE UREEITHRAETATFLAIO T ¥ PEOERKTH %, I
BN C LN THEEMEH15%x10% B/ 8T, #2002 0~30%if PenicilliumBr L&
AR E T, FOMIE chromogenic Pgsudomonas, fluorescent Fseudomonas, red
Pseudomonas, Bacillus Z BN EBRZ I 7 urn -7 x@BHL TR, THERKET L,
IR 3 L f chromogenic Fseudomonas, fluorascent Pseudomonas e e T A
L, 2X10°R Y oo e icE =2 M50 red Pseudomenas 73 A, AREE 2 X
1O RUTCHIETE 2 2ok, A4 »KOBEKE r MEHC L AWELISRERS
KTHREDLNR Do o '

4 BHROREE XY zrrvyEEXE r BEELTHAL, 10CRIF30CTTA
ABBELT, TORADMELLLN LTS, TXROBELSTFig, 4 DTL{( ok, 10TCD
BA, BHROoENERBLEALYE DR R oD, 3 0 00HFEA4 chromogenic Pseudomenas
# I 7f flucreecent Pseudomonas, red Pssudomonas®E il L Tnk, BEOHBEED
Fig, 5 KRTCEL(, S0 CTHRFELAY O], BEANEFHEUL T L, #lilrodE
) Bacillus T 5 65, R34 ¥ Tl 3 00 THRAT 2 & FREHR THEH D L
Twite LHELARFRIBRDBEEAERDONE Do 7o

— -



TR T ——

JAEBRI-M 5458
LLEOBRTRERS 5RO EPHERIT LN b .
) OAETK, Bk, AN YRICEWTEBLTWABC L EQHBGD r IR
Y Ea 5B AD L S GIEF O red Pseudomonastd Lo e s o i i B A B A

WP A AR I A, MOXrbRFRINE 2R
@ THHHEEXOLSZEXKITEORCHENWTH, Brig PR B L A TR SO o h

o, —EREESER RO ETCS ok 2 AKOBEBERDOERNEFL L A Aspergillus,

Ponicillium#z O RMREIE 2X10° ~3X10°R THRIETEZ(Z AL LWL oo

O#R

1) @FEZ, B W, ETFH, HHEA, TUSF KREER, 8, 244
{19561},

2) A, 8. M, Abdul Matin: AECD/AG/ 15 (17261).

3) R K, BWANE, AR &k, 31, 454 (1957) 532, 496 (1958) ;
37, 71, 77,137, 701 (1963):38, 496, 503 (1964),

4) S UL RGeS, 1, 17 (1960).



TAERI-M 5458

Effect of Gamma-Irradiation on the Microflora of Ricé*

Hiroshi IIZUKA and HEitoshi ITO**'

(**Institute of Applied Microbiology, University of Tokyo)

Abstract

Unpolished and polished ric¢e harvested in Japan, and polished rice
imported from Spain, were investigated. Chromogenic Pgeudomonas and
fluorescent Pseudomonas were the main micreflora of unirradiated,
unpolished or polished Japanese rice, Of microorganisms found on
Spanish rice, 20 to % are molds; the rest are chromogenic Pseudomonas

and fluorescent Pseudgmonas, The principal microorganisms of rice which

are chiefly responsible for rice damage, including molds such as

Penicillium and Aspergillus, can be sterilized with 0.2 to 0.3 Mrad.

When rice was irradiated with 0.2 to 1.2 Mrad, red Pgeudomonas was the
msin survivor. Radistion-resistant yeasts have been isolated from
unpolished rice irradiated with 1 Mrad or more. No increase in the
number of microorganisms was observed on irradiated rice packed in a

polyethylene pouch after storage for 2 days at 10° and D°C.

¥ J. Agr, Chem. Soc. Japan, 4l (11), 578 ~ 584 (1967): Cereal Chemistry,
45 (5), %03 ~ 511 (1968).
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Rice Grains Sealed in a

Polyethylene Pouch

Gamma-ray Irradiation

\f
Irradiated Rice

Add 200 Grains of Rice Add 1 g of Crushed Rice
in Sterile Water in Sterile Water

-
- " -
1 . )

PLOY

{
b ]

‘.."’..' L I
Dilute the Washing Dilute the Suspension

Spread It on a Nutrient Spread It on a Nutrient Place 5 Grains
Agar Plates Agar Plates of Rice on Plates

! |
= @ = =

Incubate at 30°C for 3 Days

Fig. 1. Determination of Sterilization Effect Estimated by Counting

the Surviving Microorganisms



JAERI - M

16

No. of survivors,200 grains
—
<
T

1 1 1 ] 1 1 Q 1 -
[} 0.2 04 06 08 10 1.2 14 16
. Dose (MR) P
Fig. 2. The Survival Curves of Microflora on
the Grains of Unpolished Japanese Rice
The sample was not. crushed before incubation.
@ : total survivor, O : Red Psendomonas, @ : Brevi-
and Flavo-bacterium, @ : yeast.
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Fig. 4. The Survival Curves of Microorganisms
on the Grains of Unpolished Japanese Rice
observed after 30 day Storage.

Rice sample was sealed in a polyethylene pouch,
irradiated, and stored. @ : before storage, O 10T

storage, (B : 30T storage.
The sample was not crushed hefore incubation.
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Fig. 3. The Survival Curve of Microorganisms
on the Grains of Polished Japanese Rice
The sample was not ¢crushed before incubation,
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Flg. 5+ The Survival Curves of Microorganisms
on the Grains of Polished Japanese Rice
observed after 30 day Storage

Rice sample was sealed in a polyethylene pouch,
irradiated, and stored. @ :before storage, J:10C

storage, (b:30C storage.
The sample was not crushed before incubation.



. JABRRI=-M 5458
L2 sAKDrE@EHESzRTE -7 |
miE e, sWmE, fE B
(. IGRREDRRER)
g &
a1 1072 e T BRI DT FLTWznBAEDE, BXE IU AL Y KEDNT
Rt o gHE, o in?a—7wzlmomfﬁﬁbﬁo%CTAUﬂE& DIREEICHE N
ambnéffW7uv4rmﬁmbrﬁmﬂ4%ak%ﬁﬁbfrﬁ%%wza BEHRE
rurszuze-308 kL b

HEH &

1. m%ﬁ&:&ﬁku19ééﬁsﬂmxmﬂ4%f,ff»7m74F%m%@E¢%
t@t@ﬂ%fé%oﬁ%H%%ﬂ%ﬁ®1Dﬁ#;ﬂ—@CmﬁUrﬁﬁ&%hfﬁﬁoﬁo
Kk EFRERRY) ZFL ¥ 7 [ V4 ( Hizex 500F, 0.02miE), #57 b O BICE
ﬂ%ﬂSUD}fokn,%ﬁmomf1xﬂﬁ~mmmnﬂa@%ﬁ%&ﬁ%btﬂ

2. BEMEF IURGERE  HOSHMAHL L LT nutrient agar® L {F starch
mmonium agar &R, HEYDLEE I 2 HIETRADROHE LT L 5o WERA
Womfﬁ,%ﬁ%%%5UUﬁﬁﬁbﬁ%@kiﬁﬁﬁbﬁﬁ@%¢®*&ﬂﬁﬁﬁﬁﬁﬁ
LA DROWTHRMBBEL 5,

EEREE R I EE

W mACLBS sm e -0kl sERoREYD L L oI s A KINER
Uéﬁﬁéﬁﬁb,_%KE%&LT%ﬁ?EO%Lf%%@iﬁm7n—?ﬁﬁ5#%1D
WaoMCHEkEED ehromogsnhic Psesudomonasix L 7¥ fluorescent FPseudomonaszi
Fobhi % b, FRCR-THERPOEKRERED N TH A Racillus megaterium,
B, ¢srsug, B, subtilis, Brevibacterium, Micrococous & & @ IRFERMBE EMR
L% b, &Ik Cil Aspergillus & PenicilliumBEMAIC R HEWVI, TOHRBELENT
L IEEH kL LRI O ERR& &S (R Mg s LU ARES Thortt, TORPHR
ELSECAHEEI NI §D7D*7®bD~4ﬂ/z£bfmﬁoLmbﬁﬁﬁﬁﬁﬁ Wb %
C#28x10° [/ FTH Ao B HERMAT L& Fig. 1, 2 WRTZE R YEHE
OaEEESIEDLNT, BacillusA SMEC W T LEE R TN, MBI Baci 1—
lmlb%ﬁ%ﬁﬁﬁﬁﬁ%<n4XmaRUTT@ﬁéﬂ&<ﬁcﬁoﬁﬁﬁﬁ%%ﬁ&b
T\ 7 starch ammonium agarilixWnT I AR B tutrient agarDiBEs &
BERLE ke Z0BE, MBTHELIALNDY S red Pseudomonas It 0~6x10°R
ﬁﬁ%ma%?ﬁ%éﬂﬁﬁgfééc%%%ﬁﬂ@xh1Uaﬁ%ummkaurifﬁg
Lk%%ﬁkhfﬁFm.5%%?x6%%&%@%ﬁuf<5%ﬁ@¢ﬁ<,xﬁ%%zﬁ
hf%%5U%®%ﬁﬁ%%%@3ﬂ:—mﬁkbnfmﬁﬁﬁféoﬁa%LTA@anm

*fr ARE, 20Q), 1~6(1967).
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Nk ko, o
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1) fg L, #E #H &k, 41,578 (1967).

2) H. Iizuks and H, Ito: Irradiation des Aliments, 8, 21 (1967},

3} H, Iizuka and H, Ito: Cereal Chemistry, 45, 503(1968).

4) g% 5, BWMIE, NEEM B, 31, 454 (1957);32, 496(1958) ;

37,71, 77, 137, 701(1963);38, 496, 503(1964).
5) g L. AamEgE¥iE, 1, 17 (1960),
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*
Effect of Gamma-Irradiation on the Microcflora of Thai-Rice

. *
Hitoshi ITO, Sadami SEIBABE and Hiroshi IIZUKA *

(**Institute of Applied Microbiology, University of"Tokyo)
Abstract

A sample of polished rice imported from Thai-land was investigated.

The secondary contaminated microorganisms stch a&s Bacillus megaterium,

B, cereus, B, subtilis, Brevibacterium, Micrococcus and Actinomycetes

were the main microflora of unirradiated rice. When rice was irradiated

with 0.2 to 0.5 Mrad, Bacillus and Actinomycetes were main survivors,

At 0.5 to 1 Mrad, Bacillus was the main survivor. The principal

microorganisms of Thai-rice which are chiefly responsible for rice

damage, including Actinomycetes and molds, can be sterilized with 0.2

to 0,3 Mrad.

* Tood Irradiation, Japan, 2 (1), 1 ~ 6 (19€7).
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Fig. 2. The change of survival
micreoorganisms on Thai
rice (grain)
Isolation medium:
starch ammonium agar

¢ — total survivors,
0 — Actinomycetes,
x — Bacillus
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Fig.4 Preservation effect of

irradiated rice
¢ — before storage,

x — 30°C, 30 days (in

dry state)
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Effect of Storage Studies of Microorganisms on Gamma-lrradiated Rice*

Hitoshi ITO, Sadami SHIBABE and Hiroshi ITZUKA**

(**Institute of Applied Microbiology, University of Tokyo)

Abatract

To observe the effect of storage at %0°C on microorganisms on rice
irradiasted by gamme-ray, unpolished and polished rice harvested in Japan
were used as sample. The storage life of polyethylene-packaged rice
containing 14 to 15% moisture was extended 3 to 4 times by means of 0.2

Mrad irradistion. The number of molds on the irradiated rice grains

was not increased for 3 to 4 months under these conditions. When the

moisture in the rice sample was 17%, irradiation of more than 0.4 Mrad
wag necessary to extend its storage life. The only species of mclds
which can grow on storage-rice grains containing 14 to 15% moisture was

Agpergillus restrictus., When moisture content was 16%, A. glaucus group

énd_gl regtrictus were observed., At 17% moisture, growth of mblds were

mainly members of A. glaucus group and Penmicillium citrinum series,

whereas A, restrictus, A. versicolor, etec. were minor ones, When a

sheet of porous'material, e.g., kraft-paper bag, was used to pack rice,
the storage life of rice containing moisture of less than 15% was extended
3 to 4 times by means of 0.2 Mrad irradistion, the storage condition
bveing %0°C, 7% r.h.. In this case, the number of molds on rice was not

increased'for 3 to 4 months.

%' J. Agr. Chem. Soc. Japan, 43 (11), 773 ~ 779 (1969) : Cereal Chemistry,
48'(2), 140 ~ 149 (1971).
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Fig. 5, Number of Survivors of Bacteria
on Unpolished Rice Stored at 30°C
The sample was not crushed before

incubation.
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A---A in craft paper pouch, 70% r. h.

@@ in craft paper pouch, 90% r.h.

10°
10°%
=
'él()‘ Table I Number of Colonies of Mold and
- . Surface-disinfected Grains Yielding
glﬂ Mold, when Using Malt Agar Medium
10 Containing 7.5% Sodium Chloride for
the Detection
10° (Polished rice stored 5 months at
L 25°C in polyethylene pouch ; 15.0%
10°% I moisture content)
Months storage s
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glaucus group® EFMET Fig, 2 L e RO ERE M X2 KEHLTHW A
55, BT E T BB B Y T = VELE R oo LB THE AT LD
4k & % Asp, glaucus group @M HFEL, FRNEROEEEBZL BN by —H,
Asp., restrictus group TV & B OERMBET & —H LR (Fig. 3B),

fsp. glaucus group strain 46801 L MK THBFHEAETFEARTEE L
A%, WM CHBERET AL T e = ~RHCHT BEITAMELTHBNENA, LAIST,
coBmArED, 70%T7 AT — VR, KB, WHEL, RBECGRLABRCE VRTFELTE
B, B OHTFBREBEHNEL, T/ v BFEHREL L e bHDERED v R
Mg Tig, 4 WAL ko BFEBESETCHRTHERENNE (, £ D, fHx 120 krad
T3 oty il Fig. 34 OO ERMBICE T HERIHMO Q0 5 RKw 7 Dy, {2
1350 krad LIEHICHC, ZOMED B4 Asp. glancus groud BT HELFLECT
AADEEL LN, Ml EDFRS L r RZET Tadle 1 ICERH LA,
SEFERLANvzaavEv4aniyara - IRFCHEBL Thiedi, ik B
HmEOBEEEAELULTWARD ERDbN L, $AEEL LRHENLKRELMHO P
T, rEREZHERENWDE Asp, glaucus group DKL Bacillus sb.&’)ﬁ@,—?f@oko
— I Baclllus BAA S BOME TR EMERELAVAZVWID TH b, BKIF
%fl<$ﬁ¢5ﬁﬁﬁﬁﬁ@%%ﬁmﬁaL&ﬁnﬂcgﬁmoTwua1Kmbkxﬁm,
ASD., restrictus group PHAETHBERT CREIAARL D SR LICHELATE
MBS E M A D HNEAE A KE N, Ladio T DRETORERES 4 0 krad MET 5
clirlh, = 4o TR ERNCEHLS HTHDH5, Ll Asp. glancus group#ify3 8
%% Lvasbveaay CHRTFENgEeEELATRE R bahae D, TDOREHREN
1550 krad & & ot HIBHK LCHEET ABFEOHTRAETE 2 d, BEFICHES
THEC L nwsb, EEHNCEL CEFECARET LI LATARETS 2L 8bh %

X #R

1) #E K, BB HlEk, 41, 578(1967).
2) @B ¥, LHETEE, SUF KBk, 43, 775(1969).



JAERI-M 5458

Effect of Gamma-Irradiation on the Microflora of Maize and Milo*

(Studies on the Microcorganisms of Cereal Grain, Fart ll)

By Hiroshi WATANABE, Hitoshi ITO, Sadami SHIBABE and Hiroshi ITZUKA%*

(** Institute of Applied Microbiology, University of Tokyo)
Abstradt

Maize and milo imported from U.S.A, were investigated. The main
species of mplds on the unirradiated maize and milo were the osmophilic
species of Aspergillus such as A, restrictus group and A, glaucus group,
and in the species of bacteria, Bacillus was prevalent. The total number
of molds on the urirradiated maize was about 5 X 105/g and on the un-
irradiated milo 6 X lOB/g. The principal microorganisms of malze and
milo, which are chiefly responsible for grains damege, can be sterilized
with 540 krad on milo and 155C krad on maize. Ascospore produced by
A, glaucus group was radio-resistart as compared with conidia. Dlo value
of perithecia containing numbers of ascospores was 120 krad and 2.5 times
as large as that of ascospore and 3.6 times of conidia. Lag doses of
perithecia, ascospore and conidia of A, glaucus group were 110, 35 and
7 krad, respectively. On A, restrictus group, radiosensitivity of conidia
irradiated in phogphate buffer was different from that of conidia

irradiated on the kernels of grains, but it was not on A, glaucus group.

* J, Agr., Chem, Soc, Japan, 45 (2), 55 ~ 61 (1971).
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Table 1. Inactivation Factors of Aspergillus
restrictus and Aspergillus glaucus
L D L412 D
Mald (Kiady®  (Keadyd (Krad)
A. restricius group strain No. 6802
‘3 buffer® 11 34 420
Conidia {grainm 1 44 540
A, glaucus group strain No, 8801
‘s buffer 7 a3 400
Conidia {grain 1 30 370
Ascospores buffer 35 43 610
Perithecia buffer 110 120 1550
(1) L is lag-dose. ‘
(2) Dy is irradiation dose corresponding to
the 10 percent decrease of survivors,
(3) Cells were irradiated in 1/15M phosphate
buffer (pH 6.1).
(4) Cells were irradiated on the kernels of

grains.

Fig. 2.
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15 0%DKSEEE O pEr Ty THFig. 1 CRLEL S, FRAHRMCENT
RO pR KL 5x10° 2 THh, 100 % ¢ Asp. restrictus group & AsD.
glaucus groupmLBdTWrss, 30 CT3 ¥ AEHELTY, RREJEARH 7= -5 1€
GEACH R Do fe 0.6 Mrad BHLABAICE 2 » AME(ARBEREINZ 5o R0,
35 BRIt 3 7 / #® Asp, glaucus group AMRMINL. —J, MBELEWVWTH, =30
M%&Emdéanf,%%%aﬂf%Sﬂﬁﬁﬁfa&%@@mgmﬁ¢b,qm,yﬁg
LR ofeg 0.4 Mrad Tik 1 # BiRC Bacillus spaii 0 /et dnrmd; 1.5 48 Aty
LA Lice T/ 0 6 Mrad BE T2 » AR 2 HENRLEIAZ 127,

14 0%kpEEDv4d T vea Ty EELC, BRI T RRELT S, FEA
SR THHEX10® /F ThHotke 22 AHKLTLRARFORMEAS DN Z oD,

x Bk, 4540, 500~506(1971).
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glaucus groupa 0. 5 % TAA S HEEE DO RN Asp. regtrictus group T
B EEBTEBEREL BN by MECELERRS2 0B L2 WA, &2 HCHS T 28D
(AR W

192 %0 kAeEr@EE LA 2oy Tk, Fig, 3 KRl A LD 6 Mrad 8 &
T AE2 0 HEEAREOREFED AT LI TE R por s, 30 BHEICH10° /#D Asp,
slatcus groupdiddidhzo L4+L 3 0 B#B LT 4 Asp, restrictus group W4
MW AN E S aTee — T, <4 THEG 6 Nrad BH+ L S GHAREOEE ZHNL AL L
BT E s, 10ABCEH2X10% /¢ CE Tmle (Fig, 4)o TRBHINKRE
-+~ T Asp, glaucus group Thoi, 1.0 Mrad B+ 2L b v Er a3y Th<4 0T
%1ﬁﬁ%$ﬁ%®%$ﬁ%b%ﬂﬁﬁoﬁﬁ,@ﬂﬁ@%@ﬂ@ﬁMﬁ%L<.Fﬁ%ﬁj
yTik204d, w4 o Tl ORHEFETALZT CroEHRURENELE - R :

MEOKAEERNEFTOREDOBEHCKE 2B 52 b, KOPTELRELOH
ﬁ@bg&,T%M‘lK%Ltobﬁ%ﬂij%%.151%%T®Kﬁ@%?%oﬁﬁ
it 0. 6 Mred PEHET30C, 17 BHdARFE 2 AEINEh ok, Lol 160%
R F L EEO 2 HIC 1.0 Mrad OEHILBETH o, =4 8 THHEKRIC, 143 %LUTO
AAEEL & oK T 6 Mrad @HETAWE30C, 1 # AHATHEESTUIETH S,
KpaE43152%0EEid10Mrad DRFBLETH -7, HERAINTHI IV TS
vt dnd—BCKkaTEl 4 BLUTFTCHLILATWERL, 30 CTHRLTS, 06
Mrad @ET Ao L D2 ~3p ABEARREC L AERLZ L, FRUHECTZ 28D
N,

2. HEEBE & EHAEO FEDR

EKAGE(122%)D v erazvie4arEaTia AFRTECET 5HEERED
e, Fig. 5 KL e 2 0 COBAIE 1.0 Mrad DBH TARHOLETEHL 2
CEETE fopt, BERBEENE 1y ARBRCIREI N, Lk, 10 CTRFELEE
sk, bvEDI YT w43 Ty, 04 Mrad BHLART Ty AT S CGRREOSE
HEED b, BEEEEED L ARHMINE ok, LES- TEKSTEORIETLE
ﬁm%ﬁbﬁ%%mﬁ.aaMmdahﬁ&@%ﬁﬁ%®%%T+%%ﬁ@%&&ﬁécaﬁ
Ta HLDEEbN B,

X #R

1) e . PHS, LHKE, SFE K #k, 45, 55(1971).
2) C.M. Christensen and D,R. Gordon Cereal Chem,, 25, 40 (1948).
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Effect of Gammaairradiation on the Storage of Maize and Milo*

(Studies or the Microorganisms of Cereal Grain, Part XIII)

By Hiroshi WATANABE, Hitoshi ITO, Sadami SHIBABE and Eiroshi ITZUKA**

(#* Institute of Applied Microbiology, University of Tokyo )
Abstract

The maigze and milo imported from U.S.A. were used as the samples in
order to investigate the effect of gamma-irradiation on the storage at
30°C in a polyethylene pouch, The species of molds propagated on the
storage of grains containing the moisture of less than 16.0% were mainly

Aspergillus restrictus group and Aspergiilus glaucus group. A, glaucus

group and the yeast-like organism were prevalent on the storage of grains
containring 19.2% moisture. The yeast-like organism wes radio-resistant
ard its Dlo value w#as 0.18 Mrad. Number of the yeast-like organisms was
swiftly increased on the storage of grains containing 19. 2% mcisture,

but not increased for one month on the storage at 10°C and or the grains
containing the moisture of less than 16,0%. Number of bacteria was
decreased with the storage time. By means of 0.6 Mrad irradiatiorn, the
number of molds was not increased for two months on the storage of maize
containing 13.0% moisture. On the milo containing 14,0% moisture, the
number of molids was not increased for three months by means of 0.6 Mrad

irradiation.

* J. Agr. Chem. Soc. Japan, 45 (11), 500 ~ 506 {1971).
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& 7k -
§ 105 | Control ,E Control
< =3
- g10°F 0.6 Mrad
2 E
o @ 107 r
%ﬂ il .E 0
E E ]04 -
S 6.6 Mrad §
= 2 00k 1.0 Mrad
10% =
~ 102 i 1 1 1
1o L l . . 0 10 20 30
0 S 10 20 30 Storage time (days)
t ti i
Fig. 5 Numb °;a§(‘; "“? (days) Fig. 4.  Number of Colonies of Molds and
- o umber o 01.011“35 of Molds and Yeast-like Organisms from Irradiated
Yeast-like Organisms from Irradiated Milo Stored at 30°C in Polyethylene
Maize Stored at 30°C in Polyethylene Pouch (19.29% moisture content)

Pouch (19.2% moisture content)
® @ mold, O—O yeast-like organism.

@—® mold, OD—O veast-like organism.
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Contral Control
10} -
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]
ERUY 0.6Mrad
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Fig. 5, Efect of Temperature on the Storage
of Irradiated Maize and Milo (19.2%
moisture content)

Maize and milo were sealed in a polyethy-
lene pouch, irradiated and stored for one
month.

Table I. Effect of Moisture Content of Irradiated Grains
on the Storage

Number of melds {cousnts/g}
Moisture Storage

Grain content time Dese (Mrad)
&3] (month)
9 0.4 0.6 1.0
13.3 0 1x10t 0 0 0
13.3 1 1x10%  2x10% 0 0
Maize 14.3 1 Zx10%  1x10° 0 [
15.1 1 2x108 2Zx10? 0 0
16.0 1 2%10fF  7x10® 1IxIiCct O
13.0 0 2108 0 0 0
12.5 1 2x108 0 0 0
Milo 13.0 1 2% 100 2xa0° Q 0
14.3 1 2x10¢  Ix10t 0 1]
L 15.2 1 2x10f8  1x10* Ix10* O

The sample was stored at 30°C in a pclyethylene pouch.
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116 rHWERICLAIFTOREMSEL Botrytis cinerea OHAHE ™ (R GEY
CHETAHME H3IH)
BWTE, PR B, 8RO KT
CF B 1B B B T )
H
17 TABEREEE CHOHIC WA, BH -y — 2 THIES DI RB 2 THRI R T
Bo RHEBMICHHNEL L, REOHARBBICHIEI L IB TRURRE T2\, HE2
BB, RREHFZ EZH LA T 5B CEIFETITZ 570
17 TDERCE, TOERETHLHKL, TOFOHIRERZHTA2zThida2bx%
e 4 FTOLTEHEELTHMLALBtrytis clinerea oW T, #OHEHE E LT
95~1000%krad dDAEAMOEHABRETN T 5, D ARBIC oW T AET, B,
WA CEORER W THRARBRE SR 2 L0 s 0T, ABMETE, HE A
FT LU HEL B cinereathier LUEOEERO P ETCONWTEORIEHE D,
WS Tz 2 o

5 i

Hwnfed 5oid, £+ 18, #EEAGTAROERREND IO TH B, 4 FTWLHK2H
BCELSZ2BRERA2D2L5 %, HERI TWBED V) —v 5 v 75 Bni, L8 ESHER
Mt ClBtEm TR CL, MATAHPCRHAELTA o, ABCENEEE cOR
CARCYUS, EErRtayr> 74 va (BBAERE EDTHE) THN, BT 2Ty
— L, BHEHKY o BHEETHW, §BE1.0x10° rad/hTHO % 2{7% o %,
BHGEo HEE, 101 EEHCHoAfr bHBzAR CTHREL, £ 77O BEE
HLTIOR ofte BENGHBLAEREHR(TO—1)H B cinereaTh hc &b
DT, EMEHEE LT B, cinerea TAMS 128 HWwiRE L, HBEORTER, 44
TSR EEE T RHE, BR, Potato—Clucose—agar iy HICHME, 3 H@RET LI
= — %R L TEFHEE Lz,

ERERF LUER
23 VK HWTHEAELAAF? B, cinserea, Rhizopus, Penicillium % FO KRB

CEAHRBRIHELSHICONATAE (b (Fig, 1), HFREN1IZCET LHOK 100
krad T4 H, 200~300%rad T5HTd 5, HBHORZOTH2ATS 5, il &=
TrryeERT AL, A—FREYTRTLOKCE 59822 00 krad * Tkt 54, 300
Krad TIE2 00 krad LA EEL RN (Tl 2~a) o CORERECHA ¥ T RED
KR, BOEEMLELT, BHE, HREEEMbT, BRES D0RE T 5, FBRHE
D10 %BREEETHHR 2 ~383cd a0 0 (Fig, 2), 20 0 krad OEHC X h 2~
ARG OEERTRE TS HEERIN S, TORWE, Beraha LIt X 510 0~

% Agr, Biol, Chem,, 31(8), 930~934(1967).
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500 krep OEHICL D2 4°CT3 BRA EDORETIL wEOBE DLEKT bo DT
Lk, MESCL VEREEOEEET A9 LT, bREENL 7T, £ -8, ¥ IUT
PEEAREORECEREESCED L AT L BB 5 A bo

8 CTEGELABAE, FRAX T ERET ~8d0RENTEETHE, 100 krad T
9~1089, 200 krad T11~1208, 300krad T14~16HORFHNAETS S
(Fig, 1)o COBEH B = 7 7 ¥ BEHNTH w70

BT M ADEEICL VREBECERNB AN, 23 CREOES, 15770 ER
%%%¢5nbmm,ﬁﬁ%m7?V£b%ﬁtu77yﬁﬁﬁf%%oL#L,%&@m;
5%%%%6&5&,Kﬁ%ﬁ%ﬂﬁhﬁﬁtﬂ77yﬂﬁﬁﬁ,ﬁ#ﬁﬁﬁ&ﬁﬁbf&@
En B Rt (Fig, 2)o b, 4177 OREAMADKGBE L ARHOETELZE P
%K—%@@%ﬁ@&t&%ﬁ%b1m50$%,ﬁtbmﬁmgnﬁ4?fﬁﬁﬂb%¢m
C&M£<ﬁ5ﬂ1M%o25@?&4%f®ﬁﬁﬁ$m55T%D,E%ﬁﬂ12%f@&
pobt (Fig, 3), BREHLAI AR ta 77 v ORIGHELEZ7 7 ¥ X VBELTALEN
% %o

SEl4 T ELRLRE, B cinersa, Pers.,, TO-1 XML Z B. cinerea TAM
5128 @D, i, TN ¥N7 7 krad &4 3 krad ThHofo HEHME=12D0, + 5L,
L * Induction dose , it, TN 9 70 kréd 4540 krad T b (Pig, 4), 8
Bl o pEER D 0 RRGEHYES S B, Somwer LI, B cineree A FiBE 10°
1 0 O kEREEL R T EOREEFLEERTYE Y comk T 2RI HE
AT 9 5 ~186krad') 8 00 krad® ni#Esa b, 44T & GRERBRIILCS

WTHREZLZCEBHETEIN b,

X &R

1) L., Behara, st al, : Phytopathology, SD, 474 (1%960}.

2) G.D. Saravacos, et al, [ Food Irradiation, 3, Aé (1962).

3) R, Kljajic : Arh. poljiopr. MNauk, 13, 26{1960).

4) N,F., Sommer, et al., (USAREC Report UeD—34P80~3, P.176 (1965},
5) 1. Behara, et al. :Food Technol,, 15, 94{1961).

6) M. Terui, et al, ;aAnnals Phytopathcl, Soc. Japan, 29, 234 (1964,
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Extensiorn of the Shelf-Life of Strawberries

by r-Irradietior and Lethal Dose of Botrytis cinerea®

Sadami SHIBABE, Hitoshi ITO and Hiroshi ITZUKA**

(**Institute of Applied Microbiology, University of Tokyo)

Abstract

Very fresh 'Domnner' strawberries of Gunma Pref. pucked in
monolayers in PVC boxes were wrapped with ordinary cellophane or water-
proof cellophane film, and irradiated immediately. In case strawberries
were kept at 23°C, 10-% infection due to saprophytic fungi, such as

Botrytis cinerea, Rhizopus and Penicillium, was found 3% days after

without irradiation, 4 days after 100-krad, and 5 to 6 days after 200-
krad. For the purpose of wrapfilm, ordinary cellophane was found to be
more favorable than water-proof one at room temperature.

In case of 8°C, berries were found to be kept clean for 7 to 8 days
without irradiation, for 11 to 12 days with 200 krad and for 14 to 16
days with 300 krad.

Msin saprophytic fungus of 'Donner' berries was isoleted and

identified to be Botrytis cinerea Persoon. Lethal dose of B, cinerea

was determined frem its survival curve as 970 krad.

* Agr. Biol. Chem., 3L (8), 970 ~ 934 (1967).
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Days

. Percent infection vs. days after irradiation.
Solid lines correspond to strawberry boxes wrapped
with 'Cellsy' (ordinary cellophane), and dashed lines
correspond to those wrapped with 'K-Cellsy' (water-
procf cellophane}. Numbers with or without primes
in the figure mean the doses used at 8°'C or at 23°C,
resnertively.
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Fig. 3. Weight of strawberries vs.
& d:ys after irradiation 3.
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Plots of storage time for the selected infection
ratios vs. dose.

Sorage temperature was 21~23 °C
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Fig. 4. Surv@val curves of Botrytis cinerea,
O: isclated strain, TO-I,
@: authentic strain, [AM 5128.
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L7 BEHROEEBWER~OERE T (AHGEEARCHT A WMEL, 1)
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£ AFEREE K )
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WHEpL S PTFEm e, BHERCERINDLIC A b, TOEHECEELIHNER
INTVE, HERMEBGRELAGEBBVWLENT WAL, TOHETHHET~ & BHE
BRabhTrbd, MBOREHEOMAEREL, EHHYWE XUS PrEMOET LR
BEBEAE LS THE, ERENOTHOKHBRECON TN Dangs ™) 4y
Lhba, WEHE, AHEIOELCOWTHELWGEE A2, 2aFhiCE 3% 9EHK
B K SPFHWORTFEARBARION TR L, HEEbLid, HEHE0KE, HH
RAL{es I vEORARLE 32 SEEOHERS LFBHEHOBEYELH 22 H8PF
50 DEBAETRRERE 250 o

EEHE

HARA Y = 2 vEEB T HPUSREHEESDEAS (CM P ) £ HW, HEHR5X10° rad
DB TCF) T L BBy - LB E 2 0KBEFTHE LRz, SEHFEOH
B F A7) Tv — PGS T L7, AEEERRCE, SHBTFRFEFHHAE
D barrier system T, £ INTWAFEUHAXEO Wistar—Imanichi 5y p 52
TRV, MEZAGCRELACHF LA R (4 ) 2 vERH) THELAMES » b 1
EHFOMTHABRCIEI (LSO 3 BICH, PR3 Mrad BESEH, 6 Mrad #
HER L ICRLBEER 2 5AGE LR, SB1384cELn s s flcBE LS 131
TCREEL, JIBRMEI e, HELAMIEIBAE! BT LRAROLEET 2V, &
SEEES ¢, HARKBIEATRCHAezHEL, TO 1Bz 1 #0e Lro 1
RESHBCAME ST EEL, 20 1EFE 2 HRE L, MEBICLTIHREL o Ha
HBRO 17, 2R LU 32 b0 CHRRBROL, 11y LT 2HADEHEID WTE
fFEL, thE, EHEHEn. AR 1 0HEE TRFE (AE, SRR, BEOAS% L
THESL, TORNBFIBREL VBRI ESBRELRT 2V, T 2BHE, SHBKOWT
FEMABRENRETT 2o o AF P IUEHE F R Charrier HR TIT% o %o

LERRE R B L (P £
BEMYEGEELT2 Mrad DEOGECHABE TE 24, KELHOBEEH hICRIK
WEOILOERTECL LA ExBERLELEr AALEREHEL LTI 3 Mrad g%

—

*BFNT2E, 1609, 42~46(1970},

Eigghmw, 19(2, 3), 77~81(19720).

EEE, 214, 189~204 (1972).
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ERISENBR LV EONSHELT B, BEARHFELCL AREHAOENR, T /B ¥
23 ORERELCLBATN 5,87 WEBREEECHN THANESEOHLE, S,
BERLT 3 ) BBICO\WTIE 7 0 Mrad 3 THABEOEE 2L ILanTnd, v 23 ¥ BUES
RE T 57 BLAEB LA WS, 3Mrad €9 7%, 6 Mred T 8 8 %EE TR (Table
1) o 32123 ¥ By, By, ERCOWTHRHAXNDFHELREE L b @B %I
vx3$ VB, A, BI04/ b —2rdRHEX, REKE P CEHEno7 (Tadle 1),
VALV EROWTHEDS PH A RA=¥ T e b, BRCLABEIEHINT

2

i

Wa ), b bADHRER B,

barrier HFi?D 3y & THZ > EHEAE» L FERERL HEHGH EEGBHFAB L T
WHLALWERZ O LN, 1 FHEFRISHL AR Lt - T L, B
s EE L bR TED LK FEERL EWN (Tadls 2) ,

S QA BRI EHETRy X CHARBRE b 200 RBERd, arFlEnrrLe
2, AERHEETBERIE~HLohcE, £(< R s TR A ET ko THER
M EC o (Fig, 1), BEOBERE MK L A RGERESTEAEL EP % W (Fig
2)0cnuﬁ%&@mﬁﬂ@@ﬁ@%ﬁﬁﬁféaaﬁbn&nM%%B%&ﬁﬁﬁ@%%
Had, BRESHFEESBI VR 508 %< (Table 3) , HEABTOEEIEK
DUL ;5 ICHn & BRET by MEFENHES LU EHFLTHRERLD L BAEORER
e ESURE ML b BiF T (Tables 4, 5, 6, 7}d %o 3 Mrad Bk 6 Mrad #EO MO HEs
K%MT%ﬁﬁ'%ﬁﬁﬁfﬁéﬁ$%ﬂf,%Kﬁ&ﬁﬁﬁﬁﬂﬁﬁgmﬁhcééﬁﬁ?
BADEEL LN Do TARAMEREE TRHRENL A7 ¥y ABPENR TR BT EERLTN b

OSSR RG, P Co—r HRHIC L AEHBRORBOERLL, thOTT T lE
ehHLLE b, EEFEE barrier HFROL L TRBCS PFEYPELEET 2REOKH
AR TH BT 0 TE <, REERBRT SO TERER, AEr LURBSOLZEHARO N
BELTHABETER23DEEL B,

XO#R

1) R, ®, Horton and J,L.S., Hickley ! Froc. Anim, Care Panel, 11, 73
(1961).

2) G. Porter and W, Lane—Petter ! Brit, J. Nutr,, 19, 295 (19265},
3) LEES, MFs  EREY, 16, 140(1967),

4) R, Cook and A, Bishop: Lab, Anim,, 3, 79 {19469 ).

5) Skl aXmR, 19 (EEEFE), 29 (17961).

6) MM B ARRBHEILY, BHERE, P 320(1967).

7) EINES  EEBY, EEFEEER, P 509(1963).

8) F.J. Ley, et al, :Lab, Anim,, 3, 221(1969).

9) M. E. Coates, et al, :Lab, Anim,, 3, 39 (19679 ).
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Sterilization of Laboratory Animal Diets by Gamms Radiation*

Seigo IWADO**, Yosghio SUZUKI**, Hiroshi IIZUKA***,
Sadami SHIBABE and Kenichi NAKAGAWA***%
*% Central Research Laboratories, Sankyo Co., Ltd., Tokyc
**%  Tnstitute of Applied Microbiology, University of Tokyo, Tokyo

**¥%% Oriental Yeast Co., Ltd., Tckyo
Abstract

Laboratory animal diets in pellet form was sufficiently steriliged
by garms radiation of 6oCo with 3 Mrad. Vitamins contained in pellets
were less decomposed with irradiation treatment as compared with autc-
claving; vitamin B1 remained to be active by 97% with 3 Mrad, 88% with
& Mrad, and 37% with sutoclaving. It was found vitamins Be, B, and
folic acid were more resistant with irradiation than with heat

treatment. The contents of vitamins A, B_ and E, and inositol were not

changed with sterilization. :
Reproduction and generation tests on barrier-sustained rats
meintained on pellets irradiated with % and 6 Mrad were carried out.
The rats fed the irradiated diets showed a reasonable reproduction
rate through three successive generation, and all the animals grew
well, QGrowth rate and diet consumption were greater in young animals
fed irradiated pellets than in thoge fed autoclaved onss. In both 3
and 6 Mrad groups, no abnormality was observed in hematological,
clinicobicchemical and pathological examinations made at the tenth

weeks after birth.
* Nucl. Engng. {Japan), ;ﬁ_(lZ), 42 ~ 46 (1970),

Exp. Animals., 19 (2,3), 77 ~ 81 (1970).
Exp. Animsls., 21 (4), 189 ~ 204 (1972).
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Fig. 1. Body weight gain of male (a) and female (b) rats
given J-ray-exposed or autoclavea pellets.
Each point indicates a mean value of 20 animals,

Vertical lines at each point show standard deviations.
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Fig. 2. Consumption of J-ray-exposed or autoclaved pellets
by male (a) and female (b) rats.
Each point indicates a mean value of 20 animals.
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118 EEErEREL LaBBsuimcs LigT riflddops™
e Ik, SHEE, 2E 9
(CFEAk . SEMEDHET)
SRS
BB A M B R TIIE T A L, BHOBHSRE AN TE b, BHEMARSGEO
BEaEREtconwtidambh Tnlhn, T TEEETERENELAT A2 — A EEES
TSR, T — kRS, BEOMBER EICDWT, RO L BALE D i

FHE{TAR - ka

HERFIE

EiRogEEoREid, 3070, 24 hglkEsElkz Saccharomyces ceraviciae Bift 1
SO MIEE S 2 MEEBICmMA, 30076 5 hitnl, ESMECKRERRL, 7=
—HEEIC LT 2 5 o BEHEL, A) 80°C, 3 04omaksk, B) 30x10° rad,

c) &0x10° raa@%%j;};@3@@iﬂ;iu[/C:Dln”Cf? W, §REHe b Table 1 WKad X

Swamome AL, EBEHL3I0~3 2COERE CHEBRLETIT AW, THR2E75 R

ADEEFTE -7,

EEEE R LB - :

FEMB WO BB T T AFEMHOBEMO R ERLAD % Fig, 1 Thbh, 28x10°
rad CAZEEE, MUBEOMBEAKOWH 10 %ICHD T 2o FEHK, Bacillus subtilis,
I4M1t069 @ endospore DAEAEMPAHRBEROZTARK—~H Lt WED I Z7a7a -3
ik, B, subtilis pERHGT Lo, B AMEN T Clostrialun 5id s B btk BEHY
BCoOWENTE L OHEEE Tavle 2 = L Ae

HE O RS T, LT £ RS 5 TR AL B bRk o, (Plge 2).
BAEE AT T ALK LA AN THE R ENZ LD bR, WMERME Cd, SLmEC
o TS IR B T DR BE A 0 B R b (Fig. 3-D) , @RO 20EHmTE, 10%L
EEREESCE g L 2, (Fie. 5"-3»‘ Fig. 4),

FABBETRDT HHEEE (Co,, $/4 nolasses /hr) 2ilg KIC & AR & Kb 5
MLBEE TR TRHARE Tk 2 ~1 0FEMF (&2 one (Table 3, Flg, 3), cm'ﬁk%%ﬁmfﬁ?
CEDZ IBBNEOEAEHEITEL S T L e, L LEBIRE & EES T mRE s RA0
BICE bAMLEW (Fig. 5)2 &L b, METCEINLGEAHS INWET I /B2
EDHBBBRESUBHCL VAT LOELE 51, BBKFHATALTWHEE L 519
Hhote®D TRA NS ERSRAN B, 2 e BBENREL LA ¢ TY, BHAOEBCID
HUrep s Liknl, SERERFORINDDERLEL G Do MBEERD T #3 —n
DEERLORBEBCEWT, AT ELZ NI LMK THERERD 4O L b«

# Agr., Biol., Chem,, 33(4), 473~479%9(1%9469).
ReAMES, 3(), 116~122(1968).
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Alcohol Fermentaticr Using Gamme-irradiated Cane Molasses*

Hiroshi ITZUKA*¥¥, Sadami SEIBABE and Hitoshi ITO

(** Institute of Applied Microtiology, University of Tokyo )

Abstract

The growth of Saccharomyces cerevisiae and ethanol production by

the yeast in y-irradiated media was investigated in compariscn with
those in the heat-treated ones., The growth of the yesist in aerobic
conditions was almost the same in both the irradiated and the heat-
treated mashes consisting mainly of cane molasses. No inhibition %o the
growth of yeast was found by irradiation.

For fermentation process, the improving effect of the irradiated mashes
on the ethanol production was found. After 24 hrs. of fermentation,
the quantity of the produced ethancl in the irradiated mash added with
ammonium éulfate was three times as high as compared with that in the
hested, At the end of fermentation, the difference was abcut three
percent in fermentation yield. In the absence of nitrogen scurces,
however, a 14% difference was observed between the mash irradiated with
%00 krad and the mash treated at 80°C for %0 min.

With the doses ranging from 100 to 950 krad, no significant effects were
found with regard to the concentrations of total and direct reducing
sugars, and optical density of molasses.

Percent survivals of microbes in molasses decrezsed to about T0% by
heating, to about 10% by irradiation with 300 krad and to about 1% by
60C krad.

Comme-irradiation was found to bring about an increase in the fermenta-
tion rate and yield of ethanol as well as fo have excellent pasteurizé—

tion effect on the fermentation media.

* Agr, Biol. Chem., 33 (4), 473 ~ 479 (1969).
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Fig. 1. Survival of microorganisms in
Molasses Mash vs. dose.
© Total survivors detected on nutrient agar.
® Endo-spore of B. subtilis, strain TAM 1069,
detected on glutamate agar.
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Nitrogen Sources - T ;
A i
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C e
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Fig. 4. Comparison of fermentation yield in Molasses Mashes.
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Table 1. Compoeition cof Mashes

Diluted molasses (NH, ) 80, Yeast exiTact
Mashes . Yeasta
(3182 wi1% ) added added
1 son ¢ E— B 5 m
2 500 0.476¢(0.100¢4 as N) L 5
3 500 02384(00D50¢ as W) 0.79¢(0.0504 as N) 5
4 500 1.58¢(0100F as ¥} 5

a Yeast suspensioun (§.perevislég strain Hakken 4 1 )was preinmcubaied
for 48hrs, in Bucrose solution of Bx 12 im 3 litre nmeyerflask

Concentration of veast is 58x 10 cells. mf,

Table 2. Comparison of Survival Microorganisms in Molasses

Magh after Irradiation and Heating Treatments

Treatment Survivors Survival
%
No treatment 140 cells /mf 104
80C, 30 nmin, 100 71
30x10° rad 18 i3
&0%10° rad 2~o3 1~2

Table 3 The Time Attained to Maximum

Fermentaticn Rate

Nitrogen source Treatment
80, 30 min, SUD.Kraﬁ 600 kxrad
None 42 h 4qQ . 36
(NH,),; 80, 43 49 33
{NH,), 80, +yeast exiract 34 _ 30 a0
Yeast extracst _ 33 28 28
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1.2 %P4 (Miscellaneous)

.21 HEEFHDHREFTEREHAR Frossn b E2BHED 2 YR T HEHEEOBFEELC

2n T
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B M
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BT, 3 ry_THBREBTHV ABEC, MEOMK > LR LEL A, R
TASBOEE RE AL ENBFICHE, Fp&ECETAIRRGESHird LA L DAEL
T rTRER bRV, £ Ladhal, RBCHEDGRT —ERMHANOFH TRET 5

&ﬁf%&hoﬁﬁﬁ@ﬂyﬁTﬂan—WlVva-ﬁy&?f%b,ﬁ%#?xﬁ
i — %@EA#@U,éﬂh#;rmm%#é%ﬁb%%£ﬂ$m#%®&2ﬁ EamBED
2o ZALOCZEFBELBLTERD, 20T ¥ THREEBEBC2WT, B2 YRT e T4
iﬂﬁﬁﬁﬁﬁfaﬁ%#—2ﬁﬁmﬁﬂﬁ%ﬁﬁ,Wﬁ%¢—zmﬁmﬁﬁﬁiﬁﬁ.@3
V*TEE&&Mﬁ%t®ﬁ%,mﬁﬁﬂﬁ%tﬁﬁkﬁké&k%ém&Wﬁ%@%ﬁ&E
C2WnTEIEL &e

4 koS

BEHEBE b ) BT MU R 3T TEREHT 7, 300mx300mx2070
m@ﬁﬁ&~Z&%ﬂfé%oﬁﬂﬁﬁ%%%fﬁﬁﬁn,%%ﬁﬁﬁbf%%%ﬁmkao
Mg Mt 2 Flo E47%°Co BHREES bk LOEHME R, HMAREBERAOHADDR L
B E AN B (Fig, 1)o O COMiE Fig, 2 WRT L2429 500001 &
7160001@:ﬁﬁ®¥ﬁﬁ%%ﬁ%ﬁﬁbto:y&7-¢—xmmm&ﬁﬁbﬁﬁu
tru v HOREAN, KEORKES T KRES Dol s L, BENEAFO SISO
Bx Fig. 3 iRl e

HBERF LUER
rpu vy R TEEEAWTRBAT ARE, T THBOCERE 2 LW, HEO & — R BEKE P
6ﬁ%§ﬁmkotﬁm{Mgs-boaﬁ)ﬁ%ﬁ%ﬁ%ocm%ﬁv%%%ﬂm:y&T
54y IR R, EEEERICERER S - AR DATA, EHRELCEZLE T
Vi@ﬁﬁ¢—zﬁﬁﬁémkm#%mmﬁfﬁﬁ%%cam&50%%%ﬁﬁ@%ﬁ@aﬂ
7—Zﬁ®ﬂmﬁ§&%ﬁﬁ®§ﬂ#—RWG%n&@%mm%%ﬁéb,-ﬁ@:y%?ﬁ
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9%00001@&%M%204,7160001@&@@107?%0ﬁfﬁ&4)0C®
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(ﬁ&5),7*1®$®ﬁ@ﬁﬂﬁﬁﬁﬂﬁmt%t,%ﬁwﬁﬁ@f+25~45%,ﬁ
ﬂﬁﬁﬁﬁ@@ﬁf+1o~15%a&ancm%%,¢~zmﬁmxb¢axm%@mm@
BEAAID»EVEREST AV, 4, GHECIHESE CHLBRLIVWZ LMD 2T
(Table 1) o

s - AN BINEEORBAEHEFEEr r — RANBERTEZHEOLDTHEENET AL,
b— A TFARRBEOH ML PRt RBT 20T A2 0, BURERATET 4 EHAR LD
&:%%T*éék%i Lbh, WEAED T v <7 54 ¥ EORRERBEHMELTETE, —
wa v RTHEEOLENSRNGENEVE TE A, ENEE FRETKY LS CERE T IL#
LM Table 2 Th by MESR—F T b LEMEELFELEO LT, 77 RE R
R IEE—E T hAHD, cORERENELERE{ ThE, COEH, vy TERNORE
CREBECEEY 2 RTFOLER CLETRT A0 EHEL 6N B, AP OMML LI
AWM BORE AKEREOBE, HAK L LA THARRERES LUETORHEH L2
KT A&l TERWEFERGIN 5,

X R

1) N.W, Holm and R, D, Jarret: "Radlation Presetrvation of Foods”, pp.
345~381, 1965, NAC/NRC 1273, Washington D, C.
2) A, Danno, et al, ! Isotopes and Radiation, 3, 488~495(1960).
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Absorbed Dose Distributicn in Materials Irradiated

with Trolley Type Endless Conveyer Irradiator

Sadami SFIBABE, Hiroyuki TACHIBANA, Hitoshi ITC and Minoru OKADA

Abstract

In case of mass irradiation, i.e. food irradistion, using conveyer
type irradiator, absorbed dose distribution in materials depends on
many factors; kinds and packing conditions of materials, conveyer
sfeed, kinds, form and amounts of radiation sources, cave conditions
in which conveyer settled, and so on. Absorbed dose distributicn was
measured in water as a standard material, packed in polyethyreme-bag in
conveyer case using Fricke's dosimeter.

On the beginning of irradiation, vacant conveyer line starts to
move, then a series of conveyer cases containing samples come close to
glab sources, and pass by on both sides of slabs and through between
two slabs. The differences in absorbed dose between the lst. case and
the 55th case on line was about 20% with 6000 slab source of 99,000 (i,
and about 10% with 71,600 Ci. This differences was nol related to
conveyer speed. Dose distribution in each conveyer case was 0 to mx%
and did not depend on the position on conveyer lihe, conveyer speed,
nor amounts of scurce. Absorbed dose of the case at definite position
on conveyer line hed a proportional relation to corveyer speed.

Using this conveyer irradiator, the differences in absorbed dose

of samples like water in conveyer cases was concluded to become almost

50%.
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CONVEYER GUIDE RATE
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Fig, 1. Arrangement of trolley typs endless conveyer irradiator in

the ?nd gamma—cave of Takasaki, T4ZRI, (plane figure)
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Table 1. Absorbed 40388 distriputicon in conveyer Cass,

Case LuLber oL

Absorbed dose ratios

Source
conveyer line ¥ to Y %0 7 ¥
55 1 138 .67
39900 Ci 27 1 1.44 1,17
1 1 1.24 0.90
55 1 1.48 1.14
71600 Ci 27 1 1.47 1.13
1 1 .31 .14

*¥, Y andé % are shown in Fig, 3—a,

Taple 2. Comparison of measured absorbed doge with the

dose estimated using doss rats

Dose measured

Nose estimated

Source Conveyer speed BAA
(A) {(B)
.64 m/min 433108 Tad 392%x10* rad 0%05
1.98 347 329 0948
99900 Ci
305 230 z14 0,930
594 .06 110 .04
1.5 1 371 2.31 0622
2.00 233 174 6747
71,600
2.99 171 116 0.678
594 0799 6.587 0.735

-6 1~



JARRT -~} 5458
122 a9v_7 BAEBCLTHNINA Yy A4 %, £<2£0mENzT
M

1. #zHE

HOAMNBRCHET AR EESARO—EHLELT, Y+ 74 %, 27A2XO0ORKRERHTLCE
FABRHEOHRRORDIT I ) —h=FE o7 EHERTHWTRHAETICE &% ok
FNTCOBRBE LTHRME 2EKEFVERTITEZ T, BHECLHZHE R, =7
A= FhiRibh, *ORICL ESETHEZEEANT7 0 IO REBH 2T ARINHET
EHIL &,

2. HHEBOHIL

2.1 R

80Co HiRIBE 1 2mm¢ x 3 00 m

FE L - - 1,7 45¢Ci (A4 2411823335
s - A {Unit plate gource ) 1,7 45 Ci x5 '

2.2 =mw»T

A K %A NU=-200 79 =—#-74
£ E- w7 Im

A 0.1 ~5m /ni (BEEE )

HE A V1S b ORKEE 15k

Fig.t a3 »<7 0GRt MELOMERE, Flg, 204 - AHEHCTT &%
h 2 v~y 7% 200mm, 300m, 400m, ©3XWLEHTHL LB TE L, Fig,
B A REROFEE £ 1T
2.3 HEm

& iE (200m) & (300mm) F£I (30 0m)
B FTAi=v s, LBmt

3 MW AL
31 HSIEH
)y FmEREsSTsMERXS

Va4 E é 0 krad, 3 0 krad, 15 krad, 7 krad,
&= & ¥ 3 0 krad, 1 5 krad, 7 kradg, 3 krad,

(i o —8EM 20 LUT)
(9) =¥ TREEE
3;w{7%£u,%ﬁ%@%AﬁA.%#kéL@f?éEﬁ&bf%@bk%%a5
m /T & & s,
32 ®WMHHEE
(1) T > =S 715D HE
ayvNRTE300mTHESr— 2% (42190Ci ) 2FBLTYy #4%, 22AFIT

* Qriginal Report
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Radiation Dosimetry in Potatoes and Crnicns Irradisted

by a Conveyer Type lrradiator*

Susumu TANAKA

Abstract

This report presents the experimental data about the dosage in
potatoes and orions irradiated by the free curve type conveyer
. irradiator of Takasaki Radiation Chemistry Research Establishment,
JAERI, Potatoes and dnions were put into the alminium boxes
(200mm W X Z00mm H X 300mm L), and irradiated with Co-60 plate source
(13.9, 5.6, 4.2 and 1.4 kCi) set at about 90mm distance from box.
Conveyer speeds were regulated as the meximum doses were 6.0 X 104,
3.0 % 104',

Dose of potatoes and oniors were measured by the cobalt gless dosi-

, z Z
1.5 X% 104, 7.0 x 10 and 3.0 X 10” rad, respectively.

meter. As the results, dose uniformity in the box was found less

than 1.6 in potatoes and less than 1.5 in onions.

¥ Original Report
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o

Table 1. Total Scurce Strength and Conveyer Spes

Bourece
Dose Gonveyver
(rad) Total source Total NO,of Speed(m/ min)
strength (Ci) unit plate source
60x 104 1396C010 156 1.0
30x1o0? 1396060 16 2.0
Tsx 10! 56250 8 | 1.3
720%108 421910 4 30
20x10? 140460 2 30

Table 2. Specification of Cobalt Glass Dosimetser

Model Length X Wide Trhickness Sensitivity
BC3590 "4 5max 13 5an 5. Gmn 13103 ~2%w10%8
DC315 4 5amx 1 3 San 1. 5mn 1x10% ~2%10°%R

—7 0=
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Table 3. Abhsorbsd Doss of Potatoes

Theoretical Box - Position of measuremeni point Uniformity "Average
dose (rad) number absorbed
rDmax
A(Trad) B({rad ) C{ rad )( /Dmin)dose(rad)
1 6.2 104 47%x 10t 44x104
4 0%10° 25 0% 10 4.4%x 1 0% 44xto0f 16 5 1% 10¢%
50 6.0 x 1 04 4 6% 1 0% 44310
100 59%10* 4. 631 0% 403x10*
1 31x10*t _ 2.4%10% 23x10%
zgx104 25 o0x10¢ 22%x10% 23xto0t 1.6 26% 10
50 30x10¢ 22x 1 0% 20x104
100 8% 104 _ 21x10¢
1 1, 5% 10% .2x10% 11x10t
1. 5% 104 25 1.5%10¢ .1x10% 10x 1ot 1.5 13104
50 .5x10* 1.1%10% 1. 1x10?
100 1.6% T 0 1.1x10¢% %9x10°
1 79%1q’ 40x10% &3%x1D03
7Z0x10°% 25 Z2x10° 56%x10% 49x10°8 1. 4 6.4 %108
50 68x 108 50x10% 49%x10?8
100 6.9x10° 55% 108 -

Dased cobalt glass dosimeter Type DO3TE

-7 1=
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Tablse 4 Absorbed Dose of Onions
Theoretical Box Position of measurement point Uniformity Average
dose(rad) Number / Dmax abscrbed
A {rad) B {rad) U (rad) Dmin A dose {rad)
sox10f 1 aix10t — 2.3% 10t 1.5_ 2.7><m17 ot
100 ox o - 2ixt ot
1 1610 - 11x4 ot
1.5% 10 25 1L5%10 — 1.1% 1 at 1.5 1.43% 10
100 1410 - Lix10
| 7.0x10° 1 70x1¢f - 5.4%10° 1.5 59%x10°
100 7.0x10% - 4.8x 109
zox10° 1 >§'.7><103 — _ 1.1 o1 0®
3.7x%10° - 34x1 0

Used cobalt glass dosimeter Type DC31b

¥ Used cobpalt glass dosimeter Type DC3S0

-7 2=
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g o Drmax,/Tmin 2378 kb L3008 0, iRL =2 v

DFAricit, Pmax/Diin 25 QLI THHE T 5T LA R TH by £ THIEE 7 7
MOEHE 39 8 Lk &ED= v 7 FPLE LORTHFECHT bMaTlEL . €7
Fg Fig.d WRL /o 27 WERMH La L & D Duan/Dnin st il bR b L 247 &
Roote LEAENTHEE Ty 7 7 OB 4 e Doax/Duin & 2.5 0TS 5
CEBTEBEEL BN By L LABTHED S5V %, Fit LORESEEET HL, @
e =y rrHOBEREE HCET 2T RER LR N &V HF L bR b & kKR I Ak
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2R
1) FHi#E  wFBERTEryHF b, HE, 1960, P, 66.
2} J.Goldstein and J.E.Wilkins, Jr.USAEC Report NYO—=3075, (195 4).
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Dose Distribution in Large Container Filled with Fotatoes

by 7-Irradiation*

Tamikazu KUME, Hiroyuki TACHIBANA, Shohei AOKI and Tomotaro SATO

Abstract

The commercial irradistion to inhibit the sprouting of potatoes
was officially approved in August 1972, in Japan. Now the construction
of an industrial radiation facility with large containers is planned
to process potatoes. The absorption dose of irradiated potateoes by
such facility should be in the range from minimum effective dose to
maximum dose of 15 krad.

So the dose distribution in the large container (100 X 160 X 1Z0cm)
filled with potatoes was measured with Fricke dosimeter. The deose
uniformity ratios (Dmax/Dmin calculated from observed values when the
container was reversed at halt dose) were 3.00 and 2.47 at the distance
of 205 and %98 cm from source, respectively. From these results, it
seemed that the distance from scurce to container must be more than

4 m to achieve a dose uniformity ratio of 2.50.

* J. Food Sci. Technol, Japan, in press.

—75~—



JABRI-M

10* 1.0
- ]
= T
ot —
] s
~ o
@ ::
o)
(4]
o 10t
= @
Lo
= (&)
©q g3 o
Bl Bl
+ .
ko]
o o
= ~
o a
g [
4 o
o
w
o 102
102 1

0 20

40 450 80 100

Depth from fromt of container (om)

Fig, 2. Dose Distribution in

Container with Potatoos (1)

— 74—

5458

{r

9l

o

Absorption

NN

130

M

10* +
g\\\
'\\

0t | ‘\\

I
102 ; ; i ! 1

aJ 20 41 &0 80 100

PRepth from front of container  (pm)

Dcse

wit n

Distritution
Potatoea {(2)

in Container



JALRI-M 5458

i) WEBICLAEY v H 4 E0RHHH
s 3w erafinet ERpEANOEOBE

& e o X mg e TN i AR
(*‘“wﬁﬁ[%%ﬁ%%)

=)

WEEECEGBT, “AKIE "R IVCRESAE “SE T ORHBRRCE ARFHILCD
WwT, thi TCHKREVHEEFD D, &ﬁi%@ﬁ05~1me@@%®m7~15kmd
CTHEQEBAIEIEI N, LBES » AMEFEH TOEMBTECH AT E ") g T A
EETH L " HKTE"OMRABEHEATEELAX 7} F o9 T AOERRED 23T,
HEEREGEAM THE L ODE I AR FEEBIC L A0 LD K, BAOERSIHEA
ChBrE, RPIFCDEOEY A4 TDOETHTHRLREFRREOA I VBB AT L
sy L 2) SE it 4 AR MK B LASERT A 24— " k0, BF
B R EEERERHOBRTHEDOEERL O, KT Ty T ADR & RE TR T
b, BEEHECY s THNLAMTER s TRTFRAMLAREZ TETIL 20K
SR AT DN THRE L7,

FLER T i
“%%1””@%ﬁmmﬁﬁﬁﬁﬁQJAWr6Uﬁ/7—ﬁ%ﬁmh%@m,W@&AU
B@ﬁﬂﬁomf,ﬁﬁ%1x1ﬂéa&r.ﬁﬁo,7.15Kmd&mﬁﬂa®ﬁ%%%
I DEERE T TR st BHABKEN 1T X26X26mDTHIFHEANT, TR,
AL s A —y DB CET A Y P — TR BERSD T b 6 0 RFHERE RN, 20
@%ﬁyﬁ—wﬁ®§EﬁWE#5®ﬁﬁ%%K;63V&T%%&ﬁﬁoko@%m:y&
7%@$@Ei%c&m;bﬂ. 8, 1ékrad A2 AL 20 L%, “HEHKI1E"LDNTH,
WS Ty Ao EETC eI A ERELEEHLS DAL DNT, R REXEL200H.
WWQWT%h%ﬂL%“koé%u-W%&8ﬂﬂa%m.1UC.5CK%mLTﬁ%%
ﬁmﬁbtmﬁwéﬁﬁﬁmﬁm&QSVzbu#ﬂf»@&s)m;bmﬁbﬁomqma
S AP A=y T EONTE, BEES COHERL, #LHRSBEILEMCELED D,
20¢C, 25¢C, 28¢C, »LUKKRCAEL, £0RDETHEDELLAE Lo

ERER P LUEER

1) S LR

Cgk 1 T R 0 BEREE LASOOEETICEHT A EERIFL LURFRE
Tabtlel, 2WiRkL#%, HiE &d,SC$$U1OE*ﬁHT@ JEHEH L, BERXE TR
LEEZEB AR b edt, HREELTE, HHEE m(%«#mﬁuv%%mmm@oﬁo
* %, FEEFEH, %mmemfﬁ BT L R AER 1 80 THECEBLF, 2100

* BRGERTEAFRE, B27H, 64~69 (197 2) .
-7 7



JARERTI=HM 5458

B nT A HEOREN DT ARCRHD LN LRE T, FEANHIRTwE, TE2bbH, I
%&Bﬁﬂﬂ@ﬁﬁéﬁﬁab,Wﬁmm@mﬁﬁf%&5@7kmdf%+ﬁm%%@m¢
AN B,

2) BREOWE |

HFNFp 7ADEBLENT, RPEBZSAD, ANWBORBEFELILENI LTS EH,
BEOWELORKE LTETERAESLTwecs ) v romnaen maTie sy
HA e B AL HIT AT L ) RMbRT AL, "EKI B £ ER 8 » HEERK
FELADLERICEL, ERMEORIEEL LS NAHER, Fig ! WrlLli XK,
10 CEHEERBCEg 28, ScoaaBt2~3 AdrtETYddRBEntET LT L
B, T8 Fig.2 WRELAEL YK, " A4 24~ "% b6 AEAGHLcDBLET
HEEITA 9 & 1 W bW TET S 2 HEIE I By BB X o T LA R
T OB A (R 7 8T %%gfﬁTéﬁamm,Fmﬁ wmLAe Lo, 20CTa2 \HE,
25tfﬂ108%,28tfﬁ1ﬁ@ﬁﬁf%&lmoCﬁ%@t&#%.:ﬁMI@ﬁf
BEETFEF, S ROBBCEBHEY » ¥4 M bEE, REOT FAFL28CLH
T, EHMCETHEEF B TIEARIAWIETD b, LA L, BEFHESZ WS
&, ARLEEGEE GER) w2 EMKAEBET A L THABNEBE BN B,

R

1) mM=a, SFEE, EHERAS: aATH#H, 16, 508 (1967)

2) AT, HBET, S¥rmE, EERA I aRTE, 16, 515 (19469)
3) BA(LELE @ EmiSeaidE, vol.23, (W) (HEF3 44) .,

4} o sSmith and G O Pavis | Potatoes(AVI), p. 558 (1968} .

5) E F.Hoover and P,A.Xander [ Am,FPotato J, 40, 17 (1963) .

6) EH{a  WEEIOMNT LG (EEE) , (1763).



JAERI-M 5458
Sprout Inhibiticn of Potatoes by Ionizing Radiaticn {Part 3)*
Dose to Inhibit Sprout and the Change of Sugar Content

during the Low Temperature Storage

Hiroyuki TAKANO**,  Yoghiichi TANAKA**, Keiji UMEDA*¥ and Tomotarc SATO

(**National Food Research Institute)
Abstract

Effects of r -irradiation on the sprout and the changes of sugar

content during the low temperature storage of irradiated potatoes of
var., "Norin-l-go" and wvar,

"May Queern", were investigated.

Seven krad was enough to keep potatoes unsprouted for more then 8
months after hazrvest at room temperature.

Under the low temperature
storage, the reducing sugar content of potatoes was increased gradually

and this high reducing suger content caused the browning of crisps
made of irradiated potatoes.

The reducing sugar content was decreased
and the browning of crisps was prevented provided the potatoes were

kept at room temperatufe (Aprilrin Tokyo) for 2 weeks, or at the higher
temperature such as 20°C for 2 weeks, 25°C for 10 days, or 28°C for
6 days.

* Report of National Food Research Institute, No. 27, 64 ~ 69 (1972).
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Table 1. Effect of y-ray irradiation on the weight loss
due to shrinkage of stored potate after
removed of rotted samples,
Samples were irradiated after 40 days for harvest.

days from Larvest.

40 70 120 180 210
Stored at R.T.
0 G - l.20 4,30 8.00 12.40
7 krad 0 1.05 . 50 6.35 7.40
15 krad 0 1.00 3.75 6.15 8.80C
Stored at 10°C
c 0 0.55 2,65  4.25 5,85
7 krad 0 0. 50 1.55 3. 60 4.75
15 krad 0 0.65 2.15 4.00 5.25
Stored at 5°C
0 0 0. 55 1.70 2.65 3. 20
7 krad - 0 0. 50 1.15 1.70 2.25
15 krad o C. 50 1.60 2.20 2.70

Table 2. Effect of 7-ray irradistion orn the percentage of
sprouted potate during storage at various temperature.
Samples were irradiated after 40 days from harvest.

days from harvest

40 70 120 180 210
Stored at R.T.

C 0 100 100 100 100

7 krad 0 o 0 0 64

15 krad o C _ C 0 48
Stored at 10°C

o] o 96 98 100 10C

7 krad 0 0 0 0 B4

15 krad 0 0 0 0 Z6
Stored at 5°C

0 : 0 68 96 . 100 10C

7 krad 0 o 0 0] 20

15 krad 0 0 0 0 10
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Sprout Inhibition of Cnions by Ionizing Radiation.(Part 2)%
Effects of Radiation Dose and Siorage Conditior on

the Sprout of var. "Senshuki"

Hiroyuki TAKANO*¥ Yoshiichi TANAKA*¥ Keiji UMEDA** and Tomotaro SATO

(** National Food Research Institute)
Abstract

To determine the effect of Cobalt-£0 gamms irradiation on the
sprout ard decay ratio c¢f onions, var. "Senshuki" harvested in June of
1969 and 1970 were irradiated at doses of 7 and 15 krad and stored for
6-8 menths st varicus fémperatures.

Almost satisfactory suppression of spreout was obtained at a deose
of 7 krad when the radistion treatment was given within 60 days after
harvest. ©Spoilage of ordons during the storage was greater in the non-
irradiated samples than that of irradiated.

On the samples harvested in 1969, the percentages of scund onions
at the end of storage were 0, 3 and 0% for non-irradiated, 7 and 15
krad irradiated when samples were stored at room temperature, and the
percentages increased tc 26, 54 and 48% respectively when samples were
stored at 8°C. On the samples harvested in 1970, the pércentages of
sound oriong at the end of storage were 10.0, 29.7 and 19.7% for non-
irradiated, 7 and 15 krad irradicted when samples were stored at room
temperature, and the percentages increased to 15.7, 56.4 and 37, 0%
respectively when samples were stored at 5°C.

The results showed that sprout of “Senshuki”:was inhibited at the
doge of 7 krad but the decsy ratio could not be contrplled et this dose

level,

* Report of National Food Research Institute, Ne. 27, 59 ~ 63 (1972).
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Development Research of the Grain Irradiator (Part 1)*

Tatsuo HOSHI, Susumu TANAKA and Tomotaro SATO

Abstract

For the purpose of obtaining the knowledge of industrial grain
irradietor design, the pilot plant of the new flow rate control type
irradictor was made. This report presents the result of a study of

the grain flow and the dose distribution in the irradiator.

Structure of irradiator

In this irradistor, grains are irradisted as they pass through
annular cylinders and radiation source is located in the center tube.
Grains are fed into each annulus by means ¢f vacuum transfer system
and reach to the bottom by gravity and pass through the slits of the
annulus gete valves. The valves are used to contrel the flow rate and
the dose is dependent on the flow rate in each annulus. The flow rate
is controlled by the variatiorn of shutting time of the valves and slit

width. (See Fig. 1)

Experimental results
Fluidity:

1, Standard deviatiorn of flow velocity in each Irradiation Field was
less than 2.9%.

2. The flew rate from the valve slits was independent on the curvature
of the annular cylinders,

3. The flow rate was directly proportional to the slit width.
(See Table 1)

4, There was a turbulence along the flow lane in the flow rate

controller and the maximum staying time of rice in this turbulent

region equals the time requirkd rices travel a distance of about

. .‘P‘* Y
20 cm in Irradiation Field. (See Fig. 2)

-9 1~
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Doge distribution:

Relative errors of dose distributicn in the irradiated rices were
less than 26,0%. (See Tadvle 1)

The velues of dose rate in Irradiatior Field calculated by the
introduced approximate formula agreed well with the data measured by

cavity chamber, (See Fig. 3)

Mein merits of this irradiator

1. It is easy to irradiate large size of granules and to vary dosage.

2. The mechanical damage and the blocking troubles of grains at the
slits are very little.

3. The dose uniformity in the irradiated grains is quite satisfactory,
since the flow rate distribution is uniform in each Irradiation

Field.

¥ Food Irradiation, Japan, in press.
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(3) HH
i) W& spiEbEMAE  Peeudomonas radiora  nov, sh @ﬁ}-,-;ﬁﬁgﬁ}fé*

mE o, g K
(ot HLA i H A BT FE )

Hm

KD BEEO RO AETA BRI he 02 54 © red Pseudomonzs” i LN KA
BEREEAETLHERETL D, NEEBOLKICE DT L T,

A3 TIAEHBORETAERNEC BT LARE O RFRERE 27 TMEAE LTHE
Andersoni 5)93695}‘?5&_1,7%;Microcoacus radicdurans e T WwARBE TH 4, £k
L) AMANt rec Pseudomonasd 7 3 &~ @M Th B2, & O MG ST K BT
FEEEO KL Dot O THAEER GO SENEE S HSERECOWTHET 2,

KB FHE

1. HEHE I BRXEKI VLGS L A 0k HEHE L LTRECHWE, TLTIND
DO FEE &R, B Lt Peeudomonas HO MBI Bk FEC ok, &7 Bergey’
@ Manual of Doterminative Bacteriolopy $ AEfO HEDSECH WA

2. BB R  HRC I AMABRRIEOEE Lo Nk DITIURIERT ke £
L% h Potato—peptone agar FEiH 3 0C » 5 AMEET 5, #LTHlEE 0067
Mo A G ICR B L, ARG O &ET T r i 1 E L, M o &Aoo flE
R IEEEICE VTR we RICINENZ HFRRZEEFT O -1y LUERP— 0O
EERBERD BB, W #Hkkt Potato—peptons HikiEHE HAT3 0T » 3 HiEHEE
B G fTh o, BohaTHEIBELERUBSREER T 2REER, SEEGFTTr#%
BBE LA, b BHBEOHEEEONEEHEBERINECI - TTr ok,

ERERP I UER

¥ I b4 %Lk * red Peeudomonas ” LEARIN2AFEAHHROSHEHEHR L h B—D
Pseudomcnas BOFHEFAT L7 Thbbh, MAEMBETHRERD 77 s EHE T—HRORE
MEEWY D EBEITR %90 Lo Lo o@EEE—Eo PoeudononasFBa i & { bW { DhR
ok BHEELTn b, FRAERKELLHEADKCTEED I F /4 VAZEEERL,
AMBEHCRE ZEFRESEL Tin b, FAAMBRBMERRL L CORREZRL, S22
— 2L VBEERL, srarEE, 2=r s va g, EOMOARRBEEMLL, STy
LD 22— d SR &ﬁbh%mmW%E%}m%% i%ﬁ@%ﬁ%ﬁﬁdXMHh
omonas B L xS b 5% (, HE, ‘Jp]ﬁ-’ S 2RS4 Chromogenic Pseudomonas
mmfm&b&wﬁﬁﬁtﬁbﬂ%o%CTC@%@%P%mmmmwgwﬁﬁkLTH%L.
Pgeudomonas radiora nov, ep &4 L%, AP AEFEEDIBB|IYMLEHE L L UEMKNEER

& Agr.Biol.Chem., 35 (10), 1566~1571 (197 1)
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BRI CEND ., cOHREA DL BRTRES Y TH R, Tablell IKrw
FEA O— 18D Dy B Ps.Tlucrsescans B3 —1tslhwmt+abHE, 'ﬁ]umﬁgbﬁiizﬁﬁ
T@%#mxmfﬁ%4U%@&%ﬁﬁﬁ%%%?@mwb,ﬁﬁT@%#T@%ZU%wﬁ
HE Lo RE R Do, L RP ~ Cekod iy s g £ iz EXhas(n<, Fa
filuorescens & gL T 1 0~2 0 5EED D, BEFRL TN, THhRHHE - 1{EOH
%,%®ﬁ%ﬁ%ﬁﬁuﬁ%@m%&ﬁﬁaﬁ%b,ﬁw&%%%wﬁabfﬁﬁﬁmmp

acoceus radiodurans T 5% D TH bo

ey

1) Mg ., BEE M b, 41, 578 (1967)

2) H,Iizuka and H,Ttc!Cereal Chemistry, 45, 503 (194 8)

3) A,W.Anderson,et al.!Food Technol., 10, 575, (195 5).

4) s N, EyieAns B, 36, 665, 6468 (1 9_6 2) .

5) D.H.Bergey, etal.:"Bergey’s Mannual of Determinative Bacteriology”,

7ed.1957 (Williams & Wilkins ),
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Taxonomic Studies on a Radio-resistant Pseudomonas*
Hitoshi IT) and Hiroshi IIZUKA**
(** Institute of Applied Microbiology, University of Tokyo)

Abstract

A radio-resistant Pseudomonag has been isolated from samples of.
normal unpolished and commercial rice grains, This species could be

clasgified in chromogenic group of genus Pseudomonas, It's taxonomic

characteristics were found to be sufficiently different from all the
described species in this genus to warrant it's description as a new

species and was named as Pseudomonas radiora nov. Sp..

The radio-resistance of this species was 10 to 40 times higher
than that of ordinary species in the genus Pseudomonas such as Ps.
fluorescens. The dose at D. . value of the strain No. O-1 was ca. 0.14

10
Mrad, which is similar to that of the Micrococcug radiodurans, and

that of the strain No. RP-C was ca. 0.0€ Mrad in 0.067 X phosphate
buffer. '

* Azr. Biol. Chem., 35 (10), 1566 ~ 1571 (1971).
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CHART 0F TAXONOMIC CHARACTERISTICS OF S0-CALLED RED Pseudonionas; DESCRIPTION
oF ISOLATED STRaINS RP-C anp O-1

Rods:" 0.5 to 0.8 by 2.0 to 3.0 x. Motile with single polar flagella. Gram negative.
Contain oil drop ia cell.

Nutrient agar colonies: Circular, smooth, convex, entire, glistening, pink to red,
transiucent.

Nutrient agar slant: Moderate growth, filiform, pink to red, medium unchanged.

Glutamate agar slant: Moderate growth, filiform, red, medium unchanged.

Potato agar slani: Abundant growth, filiform, pink, medium unchanged.

Nutrient broth: Membranous (strain RP-C), sediment (strain O-1), moderately
turbidie. . .

Nutrient gelatin stab: No liquefaction.

Potato plug: Moderate growth, dull reddish brown.

Milk: Unchanged. .

Litmus rilk: Alkaline, not peptonized, litmus not reduced.

Nitrate reduced to nitrite in succinate-nitrate.

Indole not produced.

Hydrogen. sulfide produced.

Starch slightly hydrolyzed.

Acetyl methyl carbinol not produced.

Urease-positive.

Acid but no gas from xylose, glucose, and glycerol; no acid and no gas from sucrose,
lactose, and starch in synthetic media.

Glueose, gluconate, 2-Xeto-gluconate, citrate, succinate, ethanol, methanol, benzoate,
salicylate, and p-hydroxy benzoate assimilated.

Phenol not assimilated.

Cytochrome oxidase: Positive.

Catalase: Positive.

Optimum temperature: 20° to 32°C,

Aerobe, .
Source: Japanese unpolished rice (strain RP-C}, Japanese old rice (strain O-1).
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Table 1I, RADIATION SENSITIVITIES OF Poeudomenas radicra nov. sp. ISOLATED
FROM VARIOUS SOURCES OF RICE .

Survival fraction

Isolated source

Strain
0,02 Mrad 0.20 Mrad
Ps. radiora RP-C 7.2x10-1 1.3x10-%  Japanese unpolished new rice produced in Yamagata
. prefecture {1963)
# PRA-C 2.0x10-t 2.2%10-% Spanish rice (1965)
” 0O-} 9.8x10-1 3.1x10-t  Japanese unhulled old rice {1963)
L4 0-2 8.1x 101 1.7x10-1 " .
# Rl1-1 2.8x 101 9.3x10-%  Japaness unpolished new rice produced in Chiba
prefecture (1967)
o T7-2 4.8x 101 6.1x 104 Thai rice (1967)
” R1 7.1x 07t 5.8x 104 Japanese unpolished new rice produced in Gunma
prefecture (1968)
Ps. rubescens B 1534 3.1x10-5 — Stock cuiture, I. A. M. Culture Collection
Ps. fluorescens B3-1 5.0x10-5 — ”

1.0

107t}

TABLE I, RADIOSENSITIVITY OF FPsendomsnas radiora
nov. sp. AND OTHER ORGANISMS
IN M/15 PHOSPHATE BUFFER

ot
=
H

Surviving fraction
-
=
I3

. Induction Dy
Strain Condition dose value

10°° {Mrad) (Mrad}

Ps. radiora, O-1 air-equilibrium 0.18 0.14
” , O-1 air-bubbling 0.16  0.06
P ,RP-C  air-equilibrium 0.12  0.06

10°F

1078

: @
i \‘ ” , RP-C  air-bubbling 0.05 0.03
. r . ] | | , | Ps. fluorescens, B3-1  air-equilibrium  0.0000 0.C043
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 M. radiodurans, R1 air-equilibrium 0.83 0.13

y-Ray dose, Mrad

Fi6. 1. Comparative Sensitivity of Psmdomonas radi-
ora nov. sp. No, O-1 and RP-C under Diffarent
Conditions of Gamma-irradiation

o-—8 01, airequilibrium

©0—0 0©O-1, air-bubbling

OO RP-C, air-equilibrium

©—@ RP-C, air-bubbling

O~ Pseudomonas flucrescens B3-1, air-equili-
brium.

-9 9 —
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) Mot St AN Pooudononas radiora o M SR & A GEE e b oA T

e, wm ETRRE TR %
(RoRE i G HS A S 3 A, Hokek lﬁﬂ:h”ih 7 FT)
E &y
guﬂi rc ¥ T Peevdomonas BO a7 & L,‘CJrnE {., Fssudomonasg radiora nov,sp.
EFEL 2 FDOHRHNBEREAEO 2 HTE D, B4 Becillusz &b T w L+
LZEELIE - qiﬂﬁfmfﬁAEﬁﬁ@®$fd TR 5f SR B A O A B IR BT i
BHHOLRTWE ok, TOHE TA,fmﬁ%L&uﬂ¢ﬁmH@¥Lm&®ﬁﬁh
A0 - gRE LT, FEEGT UORHEREES LURBGE, NeHREdao BEt
REFC DWW Trhadiit L,

i &

Pl #bkid Pseucomonas radiora O — 1B X RP—Cf, sk LT Micrococcus
radiodurans R Bha Wi, 7 #BRHE M vy 2 REHESCBEE H AFHSET LR
EOERYMEOSER (0.0 6 7 MBE®EEE) *ART, 20 COFREEFTTA-

BA T TORPHESTDERELLER T H LS ﬁﬁt*%%ﬁﬁq#ofﬂqi
Potato—peptone zgar % EiCHin, 30C+ 3HEEELTHEL T Aan=—5nb
éﬁ%%%<%o%%ﬁﬁﬁ%wom1@,%%%?C**waﬂ%knfﬁmb,ﬁﬁ?r
R L, T o ERGCH LA = ) I LT e, 3DHEE b WA BB &0 F T/ 2 43T
B L, 3603 0O T =Bl 2 TR L, SIMTEE C L AEHEHRS LN,

FHERFEH b L R

Po.radiora O— 1 FOEEBAIO by i, 98 CR~A L0006 7 MBS
BRICEFEEAGNGQEPHE R THIRETHEAL TWEHRSCE1 4 0 krad & o k28, 22
GEBLBLAL2ALBH LABESTit 60 krad (0idb Lis PigddBHmE /7 2 FE
TELIUBFEENAFH T THE TN HED 0 - | BROEF MG CH 227, BHEREST R
%%@%%@%ﬁ%%d,$ﬁz LOBALZANLHRE LABEGL—HL Tk, BHERES
AAREEOBECE, EFHREATEEVPSE0ORG T BN LTEBLA ALFMBLEER

2y Dy fES FCAE o, Ch @i L Po.flucrescens # B, colin &% (D HEOES
iz, BURRAAFTHOBLELBEELAFHOLET TAGNRR P LU D, HEL A EE
BROONA S wtk, —FM.radiodurane® IS icid, FHEMBEIBREC L 2 HH &S
P HTEBEREEES ATFHTICE
Ty BHBERIECEBED LN 2D oo £0T TN LD HEH IR EE POBAERBE
DA D, WEGHRSH IR E R
SHBOBBRCTREZERN TH L H0aCk 4000 2M@waslasichz, 30CTH

Ps,radiora O0—1, RP —CHTTH Y, HHESE

.
253

FEE THWHTERR LT WL, 2T 0—1 5%DER

* #ik, 463, 127~135 (197 2)
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IONERI AR, TORBUrBATSEGE T BRI LA & D, M@K Fig,
2T ES, BEARRE LABS LB LASEN L LR E o, T OEORE

Wt ARG TR R Rt RS B L T A D AN IR A, i d Ps.radiora DMl

BN ST AHaF/ 4 FEZFTOIDRRHREAED AN EAELRENWI LA
f/ﬁP@%&%ﬁbém0—1ﬁﬂ%ﬁﬁ&@ﬁ%%@é@@%@k;qrﬂ%mMﬁqko
BB BEE ST 2 MO BEREIC X 52A@ IR C DN T Stapleton H5DTE
b T.coli By ROWTOWE 245 b, Ps.radiorad sHaiC b HEEEIC L 5 EEHE
dFig.3 WrtoE HlC@En bk, CDHG, 0=1HERP=C O SFROEL
MDD 2 F - L (WU TH b, M.radicdurans R, #kTh k0 @dma@#En bk, T%

bbb, TALDEEDORFHGHEEALDAFECHEE HEEEL20~40CoOELB Y,
Ps.radiora OBRACHETEH THL30CHNTHL SrAHEERBETLTWwE, R
MR AROER T L AEFROLMEBEEELDERE O -1 RIEDHTLOLNALLE D
Fig.4 DI 9 2fEERBLLE, TOFERAE. codl B s E(#EzHARTS Y,
Potato—peptone agar ML 9 % & uh M X b ¢ NH,NO,~ glucose agar ML 9
B AEAEEROCHIEN T EENRSKE b, 2200 67 Mg EEP TORTE
#F 4 glutamate agar # AwWAHSIC S E@EFHRIE Potato—peptone agar L h K& 5o
o COX S CHERFEE FUEMAKCL Y RABAEL bOHMBHRNE LILELT LD
DNA OBEMECH I P ETOMHDEANRALATWLED THD 5,

R
1) H.Ito and H.Iizuka : Agr.Bicl, Cnem, 35, 1566 (1971},

2} G.E,Stapleton , D.Billen and A Hollaeder : J.Cell,Comp,Physicl., 41,

345 (1953),
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Radiosensitivity ¢f a Radio~resistant Strain of Pseudomonas

radiora and its Recovery from Radiation Damsge*

Hitoshi ITO, Hiroshi IIZUK2**, Yoshishige OKAZAWA***
and Hiroshi WATANARBE
{** Institute of Applied Microbiology, University of Tokyo )

(#**Institute of Pbysical and Chemical Research)

Abstract

The cells of a radio—resistant strain No. O-1 was found to be radig-

resistant as spores of Bacilius. The D, value of this strain was 140

10
krad when irradiated in equilibrium with air, and was 60 krad under

vigorous aeratiori, Removal of oxygen was the major cause of prctection,
and radio-resistance of cells decreased considerably when irradiated
under vigorous aeration or in equilibrium with oxygen. Radio-resistance
of the cells in equilibrium with air was similar to that in equilibrium
with nitrogen. | '

* The cells of this strain could recover at high rate from the
lethal effects of gamma rays by post incubation at temperatures from

20° to 40°C, but this recovery was partislly inhibited by incubation at

.optimum temperature of %0°C. .Irradiated cells were zble to recover at

higher rate in a minimal medium than in a nutritive nedium,

* J. Agr. Chem. Soc. Japan, 46 (3), 127 ~ 175 (1972).
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i) KOS BT Aspergiliusd S« FEd L O o @@z e ™

EHE H, 505 R EER KD
(ke SR e L BB B A w92 )
B #Y
el oh TP XOKISER I SERNTI 2ARE 70 -3 0ERHIKCD
Wl PR R, ABECEATEROEB RS 4RI N KMk e PLK, £
ﬂk,ﬁk.bv%u:y,v4m,wﬁlbﬁ%@nﬁ%ﬁ%ﬁbfﬁﬁ%@ﬁﬁ%ﬁﬁw,
THCHAFEHEONEROMBE MR ZEORH 7% »

ERHE

FEAORRE 7 - 0FHEBCO2NWTOWHE )221: W7 5% 5aCl &40 Malt extract
agar SEAR BT L b oM LA RS SE i Aspergillus 3 24k b 1 4 B B o0m i R
bl FAEAROEHMB L ONBEINA 6 {0 LK T3 r AERFRL T, BELT
5% KR # % Czapelks solution agar ~¥sgiS# I o4 LT, RN % 4 RE BURE
BMtkE L, SHICHE., by Eaay, v4m, MBI SHeau L AEEEREL
#o HEROEIER Raper &H M3 "The genus Asvergillue” # BEXLTH% w %o

S HEO ARSI C DO W T, 2 04¢sucrose CzapeKs solution agar 374 M
40Yagar PAEHM LT1 04614 HidiHB %o conidia $20 ascospore kg &
Y, 37327 g - TFBRDFHEE RN - ELT, 0067 MBBEHHCERER
LTHEHRE L LAay Com80 r H0EBHEHANBEEZAVYHEORE T TTL2 %, £HE
DBENE L PR FEEC L 5 TR o7,

%% R L HR

KLU boEoay, w40, S EPLERKRE L L Com IR i e@s hd Asper—
gillugs @ % H 1 S #EH Aspergillus glaueus group WE L A.rubser , A, repens, A,
mangini, A,chevalieri, A,montevidensis & HTE I N, 4 ? Bt A.restrictus
group T L, A gracilis, A, vitricolas, A, caseillus & #HiF X W, o N Tk Fh #h A,
vergicoler group @O A,vercicolor , A,ochracsus group D@ A,sulphuresus,
A, flavipes group @D A . niveus bk HEFEI N L, HNTCPAT—HBNCHEBL TW 5K
Kapgmk (140~150%) OePCHEL TS AEERERARIE, Arestric—
tus group WES 5L A, . gracilis $ L ¥ A,vitricolae & b, A,.glaucus group
W+ A F B h L KT A.versicolor,A.su_lphureu.s HE A REHROEESER
Yo THETHBET AT LIDLIBEEDL S TH Ly IWHMEAOKISTESRT S GL Tt A,
restrictus group @ HME 2 LA T A,z2laucus group WET 2 HEOMEL SR
BT Ay, FRKGSERTT Bl FOEKSG TS DBEWCH, T ORMAA. niveus ©

% Agr.Biol.Chem., 37(4) 789~798 (1973),
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R e Y

B TR el A S

.H@Z:‘s"%fc&blfad D, & induction dose # &b HdHRFTEZHE

JARPI-N 5453
penicillium citrinum sseries T AHEEXENE TS A P.citrinun 2T ED

Ak e LT h s islandicun & S B b &

U‘fi

WIELTCHL 9 TH Lo
HFagEriasvergillus O &R E 7 ik &, xtHE A L€ Penicillium citrinum, P.is—

landicum, A,oryzae @ s @2Er L H~N7% A

[kl
{y

, it EE e conidia & 0067

MOBRHEFHEP TOEERERE v 7e4 rle R L Tink, HUta
wrad MEBECAFEL, Tavle WAL E L SCHMIC L A2HEEELAEHDN TN,

HiEd Dy EH 1 8~310

induction dose % 6 ~2 2 krad OHEWCATRL Te b, A.0rymaek LIFEW A, vercicolor,

A,ropens Tt IO WML VBRI RIEE/RL Tni, A.glaucusgrop D ascospors
w0067 M@’é%ﬁ*@}ﬁﬂP’CﬁJ}ﬁTﬂé P Fig, 1 WARTTELS ¥ Z7E PIRRERL TN,
FLT Table I WRGHABL S FED ascospore @ Dy 8L A, mangini B ST
# B conidia @D, BD 2 5D ERL Tini,

ERTEIC B v Tk, A& FskdD conl—
dia® WEEEAERZEL (g AL, Fig. 2 L F Table TR+ & & { Dy ftid#s 2 %@ 5 0
~ 58 krad Offik L%, ascospore DHBA W EERC I 5 HHEMEBEREOCHELEDL S
A4, D,fEdconidia LHL 50~58 krad @ {EEmL Tk,

LediaT, KeStd 0EKATE0BRHADEHARE O rig & =IC L 5 I ET B
25 0 0~600 krad
OHRH I BET D 2o LALKOBECAKSERH EA L & u%w?ﬁmtﬁxﬁm
200 krad T KERZFEDGRIEDLGN b,

7%
2) H.Ito, 3.Shibabe and H,Iizuka! Cereal Chemistry, 48, 140 (1971).

3) K.B.Raper and D,I,Fennel, “The Genus Aspergillus”, (Williams and

wilkine), 19460,
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and Their Radio-sensitivity*
Hitoshi ITO, Hiroshi TIZUKA** and Tomotaro SATO
(#* Institute of Applied Microbiology, University of Tokyo)

Abstract

Osmophilic Aspergillus responsible for spoilsge of rice, corn,
milo and wheat heve been isolated and iderntified. Fifteen strains

were clessified as members of the Agpergillus glaucus group, and were

subdivided into A, ruber, A, repens, A. mengini, A. chevalieri and

A, montevidensis., -Nine strains were classified as members of the A,

y =2

restrictus group, and were subdivided into A, gracilis, A, vitricolae
and A. casiellus. The other 7 strains were classified as A, versicolor

in the A, versicolor group, A. sulphureus in the A, ochraceus group,

and A. niveus in the A, flavipes group.

411 of dose-survival curves obtained with the conidia of 10
strains showed the sigmoidel type having the DlO values between 18 and
3 krad. The survival curves obtained with the ascospores of A. glaucus
group alsc showed the sigmoidal type having the D1O values of 54 krad.
Radio-sensitivity of the dry conidia was similar to that of the dry

ascospores, having DlO values between 50 to 58 krad.

* Agr. Biol. Chem., 37 {4), 789 ~ 798 (1973).
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TABLE I. RADIOSENSITIVITIES OF CONIDIA, ASCOSPORES AND MYCELIA OF
SOME SPECIES OF Aspergillus AND Penicillium

Irradiation ; Do value Induction
condition Organ Strain (krad) dose (krad)

A. gracilis A-1 27 9

A. vitricolae B-1 21 9

A. versicolor U-2 27 18

A. ruber A-2 29 6

‘. A. repens A-3 25 19

Conidia A. mangini A4 22 11

A. chevalieri G-9 25 16

Wet A. oryzac 1AM 2630 20 2

P. citrinum IAM 7003 18 11

P. isfandicum 1AM 7041 i8 11

A. ruber A-2 58 25

Ascospores A, repens A-3 58 25

P A, mangini A4 30 22

A. chevalieri G-9 58 25

A. gracilus A-1 50 14

Conidia A, chevalieri G-9 58 25

A. versicolor U-2 58 35

Dry P. islandicum TAM 7041 55 12

Ascospores A, chevalieri G-9 58 25

Mycelium P. citrinum 1AM 7003 55 12
i
|

: 1.0

101

1472

Surviving fraction (Log)

Surviving fraction {Log}

1072

10+
H ! 1 ! I
0 50 100 150 200 250 ,
y-Ray dose, krad | 1 1 | I
: . 100 150 200 250
Fig. 1, gurvival Curves of Ascospores of Osmo- ° 50 y-Ray dose, krad

i philic Aspergilus Suspended in 0.067 M Phosphate
Buffer during Irradiation with Co-60 Gamma-rays.
O, A, ruber A-2: @, A. chevalieri G-9: O, A. mangini
A-4

Fig- 2. Comparative Sensitivity of Conidia to
Gamma-rays under the Dry and Wet Conditions.

©—P, dry conidia of A. chevalieri G-9 O—C, dry
conidia of A. gracifis A-1; @---@, wet conidia of A.
gracilis A-1
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(1) Vg === P DHEERECE T L 0R
) va4vr—y —w—~-voReEEFCETAHE, (1850 1)" Package irradi-

ation Wi LBEFHICDONWT,

BAEN, AKEA, FE S8, Wl E, EHEEKE
389
BN RN EEERBEO—~D2Th5 94 vyF -V — k=P WDNTH, 750 E5
WEsTH PDEEFRG L, FEPECER4 A A EBFEHINTW L, KEDEA%
AN 4 B package TN THE F A HENH L T 545, package & H»wTHBE 41T
DHEC DR Y DAY REAEL BT EM

HREEDGWE Z AT packaze YD
EL LN by EREHOERWELTIE, SEHEE: A2 CH—C T 2HEETEH T A5
D == DT H by REMTHEHTROY 0 v+ -7~ - %4 vackags I

AAEEATE oo

g ok

Hhy

el ATy

g Ao ot T FOEE YL AT DT

FER

MR ELTET7 0000 Ci DCoMKSE (B33 0m, 2312 0m) #Hn, 20x
30 X30cmir L1 0X30XB30mmDg o HF— NG| ETEDEET T 4 F—T = 4 —
Viign (FEHEEL27 gm) , FORCHEEFTANRTHRE LA, S$EIHELTHESE
%‘+1):E‘ X F pelymethylmethacrylate (PMMA)Z%HH{A;FCD PMMA WX BB OHE
o, s dt o EEY KO RRBE L THELbLAME PUMMA DR LEENE O SE L

bR & 7 Kk v e
B=267~00.40.05
DR AW R (Mrad )
0D, 129 0mpisd 2R EELEL

EEEFE R L P HER
package & Flg JIC/R+ L O WCIRRICT L TR & 2 OFBOAHEHPICH Lty

TRIHM Sz & &+ &, packags T g b= =D KD THERES x 1 PRATO
HRCLEIFFEEH LALEICRI NSl AL FRS I Y HHOHE % HlE Lk

F YHECHL THBED 45 Y BB LA R Ao, XHEHCHLTOGEINIL
Fig.2 Eamv I o aFEEE T vk, T2 KB5S PMMA OPIEFEZ L —F L Twi, K
CHRED PO L D 3EHVILT, 309 TCREER LABS, BELEACEI T TOHE,
2 THHFE L ARER D A TwnDELENRD I, M3 THMBERNZE DIEC B Ti D
(Fi2.3), e DR &I D packags T HWTHEH T LBE, SEOPLHII 2B, +x b
H A BHETHENLCHER T AT EATGETH A 8B L %,

x  RB#ES, T, 43~49 (197 2)
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Packege PIOSEHEEs 0.5 Mrad L2 AL S RMETE 00 Ry L & &8 DRBH &
FEThdmnnr ot F
ackage Mo X HG, 44

BARIE, CHETEAS S v g E A SRS b g s X6,
NBHBNRAZ, 20x30x3 0w L1 0x30x33em

Z
B
>~

wage OE XA EL A NIEH RO AT Y F AT T HTLEHNTE HB, TEERE R MBET T Ho
L7 4% T 5% BT & i % package WCiFH THHT L 78, VI R D % T F D EFEE A,

ULER S % E LT s e vackage DREZ, MFAHERLRET AL DHATH Lo

Ak
1) Il % 4adEETas+xb, Hit, 1966, D66,
2y DHlk—, =Ki@EH, RAMELE ! JAZRI-memo, 4121 (1970).
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Radiation Preservaticn of Vienna Sausage (Part 1, No.1l)*

Dose Distribution in Packages

Shohei AOKI, Tamikazu KUME, Hitoshi ITO,

Hiroshi WATAWABE and Tomotaro SATO

Abstract

Camma irradiation of vienna sausage has been studied for the
purpose of extending the shelf-life, Package irradiation is appre-
priate for the irradistion of large amount of vienns sausages. In this
case, the variation of dese distribution may ocecur in the package.

So the desimetry was carried out to examine the variation of dose
distribution in packages with vienna sausages, PMMA and Fricke were
used as the dosimeter in this experiment. Since the observed value by
FMMA was identical with the value by Fricke dosimeter, PMMA wes used
to determine the dose of each position in packages, The packages were
placed on the pesition of b X lO5 R/hr, and irradiated for one hour
with inversion at 3 minutes.

Three packages were aligned from center line of source, the dose
distribution in No. 3 package was significantly varied. Therefore only
four packages can be aligned without the variation of dose distribution
in Y-direction. But the significant variations weres observed in X
end Z-direction. The dose distribution was 0.42 ~ 0.59 Mrad in
20 x % % % cm package and 0.43 ~ 0.54 Mrad in 10 0 . %0 cm package.

To develop the most economic method of irradiation, it seemed that
the relation of the allowance of dose variaticon, dose rate, and
irradiation time must be further considered from practical point of

view.

* Food Irradiation, Japan, 7 (1), 43 ~ 49 (1972).
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Fig. 1.

Schematic diagram of

irradiation package.
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1 I
0 10 20
X-direction (cm)

Fig. 2. Dose distribution in the irradiated package with
and without vienna sausage.
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Radiaticn Preservation of Vienna Sausage (Part 1, No. 2)%

Dose Distributior in Package

Tamikazu KUME, Shohei AOKI, Hitoshi 1TO,

Hircshi WATANABE and Tomotaro SATO

Abstract

Packege irradiatior is appropriate for the irradiation of large
amount of foods. But the variation of dose distribution may occur in
package. In previous report, the dcse distribution in package filled
with vienna sausages was studied and it showed that dose uni formi ty
decreased by changing the package thickness from 20 cm to 10 cm.

This paper deals with the other parameters to reduce the variation
of dose distribution in the 20 X % X % cm package filled with vienna
sausages., The relationship between dose uniformity and dose rate was
approximately linear both in whole package and in X-direction.

And the veriation of dose distributior decreased at low dose rate,

Dose uniformity in Z-direction at various exposure rate were also linear.
The products of the value in Z-direction and that in X-direction were
comparable to the value of dose uniformity in whoie package. The
variation of exposure dose in Z-direction is a large factor of the dose
distribution in package, and this variation may decreased by chenging
the ratio of the specific activity of the source.

When the irradiation was done at 5 X 10° R/hr with 140,000 Ci and
60,000 Ci source, dose uniformity in X-direction were 1.17 and 1.23
respectively. Thus dose uniformity in %-directicn was decreased by
using high activity source. Dose uniformity in whole package decreased
to 1.1% by using high activity source (140,000 Ci) at lower dose rate
(1.7 x 10° B/hx). |

# Food Irradiation, Japan, in press.
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Radiation Preservation of Vienns Sausage (Part 2)*
Changes in the Microfiora of Vienna Sausages after

Irradistion with Gamme~rays and Storage at 10°C

Hitoshi ITC and Tomotaro SATO

Abstract

The species of microorgarisms which can grow on commercial viennas

on the storage at 10°C were Lactobacillus, Streptococcus and yeasts.

When specially made viennas which did not contain preservative in its
were used for thkis investigation, growth of microorgsnisms such as

Lactobacillus, Streptococcus, Micrococcus, Bacillus and yeasts were

predominant on the storage at 10°C, and Pseudomonas and molds scme time
ﬁropagated. When smoked-viennas specially made for the National
Project were used for preservation, growth of microorganisms wes

consisted msinly of the species of Lactobacillus, Streptococcus,

Micrococcus, Acinetobacter, Flavobacterium, Serratia, Corynebacterium -

and yeasts. Irradiation of viennas at 30C and 500 krad reduced the

aforementioned flora to the Lactobacillus, Streptococcus, Acinetobacter

and yeasts. The number of microorganisms on the viennas packed with
nitrocen gas was nct increased for 3 to 7 days by means of %00 krad
irradiatior, and extended the storage-life 2 to 3 times., When irradiated
with = dose of 500 krad, the number of microorganiéﬁs was not increased

for 9 to 14 days on the storage at 10°¢,

* Agr. Biol. Chem., 37 (2), 233~ 242 (1973).
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TaBLE I.  ErfECT OF GAMMA-IRRAGIATION ON MICROORGANISMS TN
ComMERCIAL VIENNA SAUSAGES STORER AT 10°C

Yeasts
Packed with nitrogen gas Packed acrobically
Storage
days Control 300 krad 500 krad Control 300 krad 500 krad
0 8.7 % 10%/g — - 8/g — —
3 3.3%10/g - — 1.4x10%g — —
6 5.9x10%g 2.2 10%g — 3.8x10%g — —_
9 6.5 10%/g 4.5x10%/g 5.8x10%g 3.0x10%g _ —_
12 3.310%g 1.9x10¢g — 3.4x104g — —
Lactic acid bacteria
Packed with nitrogen gas Packed aerobically
Storage
days Control 300 krad 500 krad Control 300 krad 500 krad
1] 4.3x10%g - — 4.3x10%g — —
3 2.0x10%g -— — 6.7 x10%g — —_
6 1.8x108/g - —_ 2.3x108g — —
9 2.1 10%g — — 2.1x10%g — —
12 1.9x 10%g 1.3x104g 2.5x10%g 3.3x108%g 2.5x10/g —
TasLE II. ErrecT 0F GAMMA-IRRADIATION ON MICROORGANISMS IN
SPECIALLY MADE VIENNA SAUSAGES STORED AT 10~12°C
Yeasts .
Storage Packed in vacuum Pz:xcked aerobically
days 150 krad 300 krad 500 krad 150 krad 300 krad 500 krad
0 — —_ — — — e
3 — — — _ — _
6 — — - _ - -
9 7.5%10/g — — 1.9x10%g —
12 7.6x104g 1.4xi104/g — 7.5 104/g 3.8 % 108/g _
Lactic acid bacteria
Storage Packed in vacuum Packed acrobically
days 150 krad 300 krad 500 krad 150 krad 300 krad 500 krad
0 — _ _ _ _ _
3 — — - _ — _
6 — . — — — _
9 5.8x10Yg — — — — _
12 1.0x10%g 1.5x10%g — 2.0x10%/g — —
Micrococcus
Storage Packed in vacuum Packed aercbicaily
days 150 krad 300 krad 500 krad 150 krad . 300 krad 500 krad
0 —_ — — —_ — : —
3 —_ — —_ —_— — _ -
6 6.8x10%¢g — - —_ — —
9 5.5x10%g — — 1.3x10%g — —
12 1.3x10%/g — — 1.3x10%g — —_—
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Radiation Preservation of Vienna Sausage (Part 3)*

Color Changes by Gamme~Irradiation

Tamikazu KUME, Shohei AQKI and Tomotarc SATO
Abstract

Gamms irradistion of vienna sausage has been studied for the purpose
of exténding the shelf-life. It was. recoghized that the c¢olor fading
occur during irradiation. The color changes of. vienna sausage by |
irradiation were studied as the color was important for the consumer
acceptance.

The color fading on the cut surface of vienna sausage irradiated
in atmospheres of oxygen, air and nitrogen were measured with the color
difference meter. The extent of the coler fading was more remarkable
in oxygen than in nitrogen. These results showed that radiation should
be carried out in an inert atmosphere or vacuum., The absorption curves
of the extract of vienna sausage with 8% acetone were measured. The
sbsorbance at 540 mp of the extract was decreased with irradiation and
the values were partly recovered with storage of 7 days. The absorbance
of 340 mp was also decreased with irradiation. From these results, it

was considerable that the change of pdrphjrin nicleus occur.

* Presented at the Annual Meeting of the hgricultural Chemical Society
of Japean held in Sendai in April, 1972.
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Radiatiorn Treatment of Artificisl Diet for Silkworm (Bombyx mori)*

Osamu SEIMIZU**, Takekatsu MIYOSHI**, Fukuju MITAZAWA**,
Junichi MACHIDA** and Hiroshi WATANABE

(**_Gumma—ken Sericiculturel Experimental Station)

Abgtract

Effect of irradiation orn sterilizatior of an artificial diet for

silkworm was investigated.

1) The artificial diets were sterilized by irradiation of 1 - 2.5
Mrad, but number of bacteria and molds was gradually increased on the

rearing of silkworm,

2) Silkworm eated the diet irradiated with 2.5 Mrad in a similar manner

as unirradiated one.

3) The growth of silkworm was inhibited by rearing on the diet
irradiated with dcse more than 1.0 Mrad. However, the growth inhibition
by irradiation was prevented by addition of L-ascorbic acid (vitamin C)

te the diet.

% Presented at the 42nd Annual Meeting of the Sericicultural Society of
Japan in 1972.
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Fig. l. Growth of Silkworm Reared with Irradiated and

Unirradiated Diet

Table 1, Composition of Piet

constituent percent
mulberry leaf powder 35.0
soybean powder, defatted 35.0
milk casein 3.2
sucrose 3.2
glucose 2.7
corn starch 4.3
Brewer*s yeast 4.3
salt mixture 1.0
oM-2 3.5
ascorbic acid 1.0
eitric acid 1.6
terephthalic acid 1.0
total 100.0

water: 24 ml per 10g of dry diet

Table 2. Effect of Irradiation on Microovrgznisms of Diet

organism dose rearing (days)
(Mrad)
0 3 5
o 5233 6800 58C0
bacteria 1.0 24 a0 167
2.5 0 10 40
0 300 200 570
molds 1,0 0 150 400
2.5 0 Z00 700
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Sterilization of Laboratory Animal Diets by Ionigzing Radiation*

Hitoshi ITO, Hiroshi IIZUK&** and Tomotaro SATO

(** Institute of Applied Microbiclogy, University of Tokyo)
Abstract

Sterilizations by gamma irrediation of various laboratory animal
diets are described, which are intended for specified-pathegen-free
(SPF) and germ-free colories. The sterilization of pellets is success-
fully achieved with the doses as low as 2 Mrad by an inoculation
technique, using thioglycollate medium. A few positive samples are
observable at a dose of 1.5 Mrad, the nuﬁber increasing with decrease
of the dosage. The orgarisms surviving over 1.0 Mrad are mostly
spore-forming bacterium such as Bacillus spp; and some gram positive
cocci and gram negative in cheins or filamentous bacterium are also

observed,
A padistion dose of 2.5 Mrad is effective for steriiization of

dried test pieces such as Baeillus pumilus E60L and Streptococcus

faecium A.l, which are the recommended microbiological reference

2
standards of medical products. The radiatior doses of 2.5 ~ 2.5 Mrad,

which are ottained from the sterilizatiorn curve of animal diets, thus

appears to be desirable for sterilization of the animal diets.

% JAERI-M 5249 (1973%).
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Fig. 1. Sterilization curve of animal diets by gamma-radiation

Table 1. The lethal effect of ionising radiation on micro-
organisms of diets.
Each randemly sampled pellet was introduced into
a glass vial flask containing 50 ml of tioglyceolate
broth and incubated for 7 days.

ogitive pellets .
Dose(Mrad) pumber of pellets nbmber %

0.5 5 5 100
1.0 10 6 60
1.5 10 2 20
2.0 20 0 0
2.5 20 0 0
3.0 30 0 0
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Radiolysig of Biotin*

Hiroshi WATANABE and Tomotaro SATO

Abstract

Most of microorganisms on glutamic acid fermentation demend
biotin for the growth. It hes been explained that the concentratior
of biotin of 1 ~ 5 pg/l in medium is optimum for the productior of
glutamic acid. However, mclasses used as medium contains generally a
large quantity of bictin, 0.3 Wg per one gram of molasses, and it is
unsuitable for the productiorn of glutamic aclid as it is. Inactivation
of biotin by 7-irradiatior was investigated under the various condition
as preliminary experiment, in order to obtain information for
possibility that biotin in molasses may bs destroyed and conseguently
molasses may be changed into optimum condition for the fermentation,

Biotin was dissolved in water and the concentrations of biotin

were measured guantitatively by bioassay. Lactobacillus arabinosus

17-5 was used as the testing microcrganism.

The concentration.of bictin decreased by irradistion. Inactivation
of biotin by irradiation was promoted with decfeasing the concentration
and D37 values on the inactivation were proportioral te the initial
concentration of biotin., In the case of biotin concentration of
10 ngml, the activity of biotin decreased exponentially. While in
+the aserobic condition, the inactivation curve showed sigmeidal.
Inasctivation was promoted on the accidified solution, and protected by
addition of cysteine. Therefore, molasses must be diluted as far as

possible and acidified, in order to decrease the concentration of

biotin successfully by irradiation.

¥ Food Irradiation, Japan, T (1), 37 ~ 42 {1972).

-136—



Fig, 1.

JAERI-M 5458

10 <
£ P
z 3
> o
S i+ s
o ﬁ
— (%]
3 @
g 8
Q -
210
I 1
- 4 1 i 1
15—t 26

Dose x10'(rad)

Rates of Inactivation of Biotin by Gamma Fig. 2.
Irradiation

Biological activity (%)
on

Biotin soln. : 10ug/mi
Dose : 5X10°rad

|

1
0 5 & 7 8
pH

O

10F
10k &
air
10ugimi
= 1 1 L 1
100 5 10 5. 20

Dose x10f(rad)

Effect of N2 and 02-Saturation on
Inactivation of Biotin

Fig, 3. Effect of pH on Inactivation of Biotin

-137 ~



JAERI—¥ 5458

W OKBRFC ST LA F DR 2 (2D 1) T (S ax 3 8 Gy FHEH D
8 T4)
e, ATRE R A

B W

HE, RESESHOSEE—SCEE3 20 NETKST ANBNAEEC L THaoh
TWwhe LAL, MRABECSWOR SETLEL AL BT THATLIIETCSED
WHEIK LB EET AT L, R dLFDORFC > W TH EHO 2 OO EBE IR F 10 5 1 R
@E@ﬁﬁﬂ,%@ﬁb%%%fmwﬁﬂﬂﬁﬁ¢%é&E@Mﬁﬁ@éo%CT%H%%@
BHEEIWECHA A EHCERE, NBNBEAC ST L2 bOBEAOBRBICEHETIOLD
EELLN B OB 2B ICHTW )T*frii'fvﬂi YRR L D BT, REBEEGYE TS
azrf/cm%@¢fﬁﬁwmomfﬁfbﬁm,%@ugf%yQﬁw&%nmﬁﬁéz

BEPEERBDTCONWTL b~f,

R

EAFriamiiErE@BLAan, v4F 247 3%~ Fn D, B, MelvillGS)‘fDﬁﬁE
WIbEeAFrHLRAUL A, CAFrmd3OFERKCERL, 10/ BEDIO R
BWANEHLTRE THH Lk, CA4F D g Dowex 1 Ok on < b 235 7 4@ &
ST RV, TOEBESRERET Y o, TARELERBODEHO DT K@ﬂnﬂ7ﬂ/
— A FBER R LT AHEE oSS T 4, LK Sepna@ex =10 ks FriFftks
EHL %,

KGRy L&

HWECAF L EDTFEETER T AOA—RIE T A, L L REDTERHETHL A F
YEREEDEMEETHI L BROIC, €7y LELEWEEEL DR NE L 58
CHREAFrEFOLOQOENENLEHTT L2 LR80Tl T2 CHEDERTEMAD Y
FFTEEECO2NnTHst L, Fieg., TdesmlEl i FrDmBe, v48F 4 — -
PLUFL—RAAT7 A% VDGETTRLT, Fig.1{B) T 08¢ x30m#u 5 4 %A

Lﬁﬁ,C@%WK;DEX%V&EX%VQZG@X&7¢#VFt@i%ﬁﬂ%&ﬁﬁkc
CDHBRECRPNTEA Ty D E— 2 DEX L8 & OEEY Fig., 2ITmL e ki R
BENGLD S rw ThidEEnsn, L1 ~10mb / o OWNTEENETE 43R

ﬁﬁanﬁkb,C@ﬁﬁbﬁgtf%/oEm%ﬁ;oﬁo%Nmiéeff7@ﬁ®@m

% Fig, 53 K%bﬁotx?/ﬁ1aﬁﬂm oﬁﬂm;bmﬁ@®55%ﬁ%mb,éb

W20 Mrad T8 6 Bmaaitim,
VA F rAKER T BN TS & s IR g L, F D e s e b O L S pd g i

% ETHEL TS ms CaThpdiidms L4t i, Fig  dWaE Lt L0M
rad zfﬁ&&@ﬁﬁ%&ﬂm%ﬁ?%#,ZOMrm1fﬁ&ﬂ@%mmaﬁmmg<&

= Aminc Acid . Nucleic Acid, 2 7%, 50~56 (197 3)
-—138~




TAERRI—M 5458

“ Ty D %%Dﬁmnméllka W75 L, KB — 7 & — 0 R S LT

g L N—A—dao=w b 37 4mbOR MBI THE, EAFrIEYRED A,
I LI e OPED R T T L2000 054 Fall T La Sepnadex
G— 1 0L EFArFE B % TR RS, 72=rT 7= b 40FENINE O, €07
Bl Es 165 UTFTEEEEL LI A,

WU RIC Lo THER T BB HIC DWW TiEif Lo Fla. SmLABERTL - Tou
dlb AL, 120Mrada OHH

CHEAON S EGAEH L avrFrBEg04 0 S0 ELE, & LW AR Y 2.0 Mrad

METE B oRTRKTAEE 2R LA, COWEEr A 757 g4 f=THET
2k, 10,000LF, 1,000 4 koA TREEFODESICHH AN, Sephadex G— 101
oy

LA AFRCEPATHAERSE (V,) 2MUATELRENR,; TR COPEHPOHEER L

A AT CEDOHREDADITr M £ — LGtk 2 vET P VRIERTA Y, @R TELA AT
TEOEE R BHE LTt O LR EAF Yy T NWTEMEKE - TWAEZETERT S, L
M T L DB EAL AL L A FR L 000 EOHMETS b, vFFrBULLDOH

T EALTER AN AER TS ETh DB DN D, COL HSCHEEIC L s TENI N AWE
Wit 29 5me CBRRE L, €A+ LV AEDFaOPHEL, vAFyDEEREELZLD
AATIEYE L HRdoite LAtinT, EArFrKaihzr ATWHFLASECAEFF D
BRI L, SATWERERFAE LI AEARNE LD 2 LR 20D RIBEBHAEREL Ty

HEHD LEZ LI b,

Dl
1) S +HE, L & EE, 19, 5492 (1961
2) Y k., FEEREIAREEBR, 7, 37 (1972)
3} D, B, Melville : J ., Biol,Chem,?2 0 8, 49511 ?254)

-139—



JAERI-M 5458

Radiclysis of Biotin on Aqueous Solution*
Irradiation Treatment of Medium on L-Glutamic Acid

Fermentation, Part I

Hiroshi WATANABE and Tomotaro SATO

Abstract

Most of microorganiems on the glutamic acid fermentation demeand
biotin for the growth. It has been explained that the concentraticn
of biotin of 1 ~ 5 pg/liter in medium is optimum for the production of
glutaric scid., However, the molasses used as medium contains generally
a large quantity of biotin, 0.3 pg per one grem of molasses, ard it is
unsuitable for the production of glutamic acid as it is. The radiolysis
and irradiation products of biotin on aqueous sclution were investigated
as prelimirary experiment, in order to obtain information for
posibility that biotin in molasses may be destroyed and consequently
molasses may be changed into cptimum materisl for the fermentation.

The ussay system other than the bioassay used some bacteria was
investigated as the method to determine the concentration of biotin.
Biotin was separated by liquid chromatcgraphy using Dowex 1 buffered
by formic acid, and detected by thermal detection method. The measure—
ments were made on_solutions ranging in the concentration frem C.1 to
1.0 mg/ml. The linear relationship existed between the concentraticn
of biotin and the peak height of elution curve on this limited con-
centration ranges.. The concentration of biotin in agueous sclution
decreased by r-irradiation., The absorbance at 295 mp on the biotin
solution increased with an increase in irradiation dose, The substance
that absorbs light at 295 mp was eluted the fractions of lower molecular
weight than phenylalanine by chromstography on a column of Sephadex
G—10. On the other hand, the mclecular weight of precipitate produced
in the biotin soluticn by irradiation was at least more than one thousand

by ultrafiltraticn, and higher than molecular weight of bictin (244.31).

* Amino Acid . Nucleic Acid, No. 27, 50 ~ 56 (1973)
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Fig. 1. Liquid Column Chromatography of Biotin and Biotin-sulfoxide by Thermal

Detection Methoed

The separation of biotin was carried out with the following conditions; separa-
tion column 0.8x 15 cm (A), (.86 x 30 em (B), detection column 0.8¢ x 6.5 an,
fixed phase Dowex 1% 2 {200~400 mesh}, eluent 0.1M formic acid, flow rute
of eluent 0.51 mifmin, sensitivity =3§1000°Cfs, chart speed 30 mm/hr.

pl, sample solvent (water); p2, biotin d-sulfoxide; p3, biotin Lsulloxide; pd,

biotin,
Pesk height (H)=hi+A:

| I
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.Concentration of biotin (mg/ml}

Relationship between Concentration
and Peak Height of Elution Curve
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