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Irradiation Effect on Animal Feeds and Feedstuffs
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Aiming to secure the safety of animal feeds and develop
the new resources, the effect of y-irradiation on disinfec-
tion and the changes in ccmponents were investigated.
Salmonellae and coliforms contaminating in animal feeds and
feedstuffs were eliminated by 0.5~ 0.6 Mrad and 0.5~0.8
Mrad, and osmophilic moulds were sterilized by 0.7~0.75
Mrad. TFrom these results, it is concluded that the dose for
disinfection of animal feeds is 0.8 Mrad.

The main components were hardly changed by irradiation
up to 5 Mrad, and the component changes in irradiated
samples could be suppressed during storage while the
components in unirradiated samples were markedly changed
with.the growth of osmophilic moulds. Histamine and
lysinoalanine, which may cause the feed poiséning, were
never accumulated in feedstuffs by irradiation. The

nutritional value of chick feeds was not changed by 1.0 Mrad
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irradiatien. From these results, it is considered that no
problem for wholesomeness of animal feeds occurs by
irradiation. Therefore, the irradiaticon is effective for
disinfection and keeping the nutritional value of animal
feeds during storage.

Irradiation promotes the recovery of proteins in the
wastewater by coagulation of proteins and improves the
property of coagulants due to the degradation of poly-
saccharides. These results indicate that irradiation is

effective to develop the new resources for animal feeds.

Keywords: Disinfection of Animal Feeds, Feedstuffs,

Osmophilic Moulds, Whelesomeness, Changes in Compcnents,
Nutritional Value, Mycotoxin, Histamine, Lysincalanine,
Coagulation of Proteins, Degradation of Polysaccharides,

- Recovery of Organic Wastes.
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a) HMHMEH Difco-nutrient agar 23g, glucose 5g, Difco-yeast extract
5g, K,HPO, 2g, k1¢ (pH 7.0), 30CT2~ 3 HER,

b) KEE®® : Difco- Mac Conkey agar 50g, agar 6g, K1 € (pH7.0), 37T
T 1 8 FRi R &,

¢) —#E%&KE [ Difco-malt extract 10g, Difco-yeast extract 4g, glucose
4g, agar 20g, 7k 1€ (pH 6.0) K7/ w54hL7==a—% 10~ 20mg &,
30C T3 HALHE.

d) HEBEEHARE  Difco- malt extract 50g, NaC¢€ 80~ 150g, agar 20g,
k1€ (pHE.0), 30C ThH BRE,

22,3 BHE#
REORABBHRIAAETIPERBSERRFOREBRZ ¥~ —RBHHE, “Co &K
B (80kCi) FAVHEEL x 10°~1x10°radAr T, HB1.0Mad $TE2ERTHE
L. BEEDOAIE IFricke HEFTEAHOTIT-»
NBE Nty TR SEBLY E coli &, Nutrient brothth, 30C T1 8KHIRL 3
EELAEEEFELABELTERL, L15M) vBREGHGHE (pH7.0) THAREEHEMRCE
BLT, B, ERFETTERHL X,

2.24 HLEXSHBRE

EREEE 256g £225mlDO~NT Y- U CERIEL ORICRAL, 43C T2 4HMHER
HiTatie COWBRIMEFZT FFFAF - TaRBLU VA P RF Ly ToRER
D BIREHA O m e il A, 43C T2 4MFEAEH L, COERREASETTVIT Y
PO - ERPREHOBRTICBAL3TC TI8~24 BEEREL, RBETLLEIKEDI o
= —%TSI (Triple sugar iron agar) ¥EEEMCHE, HER, X7y rESFELAL
DESRHGEBICEMLESKLZEENBVoNbDEYVERIELE LTRIEL

BBAERTHOAERRS JURMOMMEBLTIKRTLED TH 7,

<7+ v- ) B  meat extract 3g, polypeptone 5g,Na,HPQ, 645g,
KH,PO, 2g, k1 £, ‘

5 h5F44—F 7a R polypeptone 18g, bile salts 1lg, CaCO, 25g,
Na $,0,+ 5H,0 38g, D~ mannitol 25g, yeast extract 2.0g, NaC¢€ 5.0g,
brilliant green 12.5mg, /K1 € ZME#HEEE, 45C UTIREHL 3 YRBFME 20ml %5
Me

£LF4 F¥RF 7o polypeptone 5g, lactose 4g, Na,5e O, 4g, Na HPO,
5.5¢, KH,PO, 45g,L-Cystine 0.01g,7%k1 €.

FY YT — yREEREH  yeast. extract 3g, polypeptone 10g, NaC/l
5g. lactose 10g, sucrose 10g, phenol red 0.08g, brilliant green 12.5mg,
H*1E£,
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2.3.1 SHSHERYIOHEYMTH

REFEERGS L CIE I — vh OB A ETable 2 1 KR Lo 74w ¥ay
Do T, TIH, BEI-NMBIUHBEARTOER DM Table 2.2 ok L, WTHBEE
ﬁ%@%%%ﬁ@lg%bzﬁxmﬁﬂﬁxmsﬁ,k%%ﬁms~¢5x1f@,ﬁ@ﬁ&
KIS 75X 10 ~6.3%10° fH, —MAWKEIE88x10'~25x10" EREE NI, 7
kﬁs—»vumm@ﬁzmqohqﬁxm3@,ﬁ@ﬁ&ﬁ%ﬁ%m25xm1@uT,—
M REE I 25% 10~ 1.4x10° ERiEhcicd ¥, ABERIRURFUTTH - 70
CoESir, bk - VEEBEARICHSTHREDHREZ DD 70

RE I — ADEBERTECCHENFRMIEL(, BREEEIEL 34X 10° ~80 x 10° A,
KIBEREE 20%10°~1.0%10° 8, FEAEEHRREZ 5.2x10° ~1.5X10° H, —HRik
B2 0.1x10 ~7.0x10° EREShi, 77 MEABRERSDUED - 225, THRMLKIIC
EENERES N EECEATN S B ERDNE, 74y ¥a V) a7 TRERM &
ﬁ@&%mk@%ﬁm@&énf,%ﬁ%%bf@w@ménéﬁﬁﬁ&cﬁc%ﬂ%ﬁ@%
WEETE L7, KTSRABEEEZILNE6DTH 27

ﬁkﬂ%%ﬁxﬁﬁ%®%§MMezsmatt;am,@m&&ulg%@zmqw
0% 10° . KIBEEL 4~ 43x 10°H, FEBLEHRREE3.3X10'~46x10° 8,
M ARREIE 5.0x10~4.0x10° BTHD, HREKIMEERBLODUL -7 KEH
®%é.%A&K@bﬁ@®w$%ﬁ%ﬁ%b%ntﬁ,@E&Mﬁﬁ%ﬁ%ﬁﬁﬁ@ﬁbo
7o

Cﬂ%%@ﬁﬂﬁﬂ¢®$%%$%m,HT@;ﬁmﬁﬁénfm5o?EhB,%%%ﬁ
LLTRESHSMERERELE LT Micrococcus, Bacillus/s FPTHERaNTED, FRE
EHRIRE O LBk EIEA glaucus B, A gracilis, A candidus T& %o —HRIRE
mRMmmmﬁI%%&%f&%ﬁ,%@797%%%@%@5@5;Eggﬁaéﬁmén
Twa, KIEE#AIZEnterobacter, Klebsiella, Escherichia, Citrobacter /Y9 5#H
TIM%&éﬂfw%ﬁ,ﬁﬁ@ﬁ%.ﬁés—»,ﬁ%ﬁﬁfuﬁ%%®3o%uiﬁ§@
Mm% dEscherichia 3 & UCitrobacter Th® LERNTVAELEMELPIE > TVo

Ui®£5K§%ﬁﬁﬂﬁﬂﬁﬁmﬁD%LD%E%%%ﬁ%&EM,&<Kﬁﬁ%%%?
EEHEI L AE RO TS ENHSL L 5T

2.3.2 BHARABOHRHRHEE
%ﬁﬁﬁﬂﬂiﬁa%}cf)éBﬁ?ﬁﬁﬂa%#cﬁﬁﬂﬁgbb‘ﬁﬁﬁiﬁ?ﬁ%bf%bBzhf:@’@, BBA XA
i E D HEBREsR AR L, Fig. 2.1 CEBEHEMOREHRERL 2. BHATORA
ﬂlgﬁbmﬁﬁw,%mﬁﬁamqos@,ﬁ%%ﬁL4xw3@,ﬂ§ﬁEﬁ%ﬁE4s
w107 H, —HS%RE 28x10° MTHD, Table 2.1 iR Ll L3 RUIB8RPSHMN
AR L 7 BOBEBMRII - TOi, BMEEE 0.5Mrad TIMTREERMDL 10
Mrad ToHEBEEESRILS . KBERS XU -BRKERE% 0.5 Mrad BLUO0.3

—6-



Table 2.1 Distribution of Microorganisms in Fish Meals.

JAERI-M 83-161

Number of microorganisms per gram

Sample Moisture

Togzitgiigbic Coliforms Osggﬁ?é;ic Fungi content (%)
A 5.1 x 10° 1 x 100 4.0 x 10 1.8 x 10° 8.5
B .2 x 10° .4 x 102 x 100 8.8 x 10t 9.7
D .3 x 10° x 102 x 10° 2.5 x 10° 8.0
E .4 x ro* x 10t x 10° 1.0 x 107 8.5
F x 10° 4.5 x 10° 1 ox 102 3.7 x 10° 10.2
1 8 x 104 8 x 10% 3.7 x 10° 9.0
g* x 10° .5 x 10° 2.5 x 10t 9.5
K" x 102 - 2.5 x 10° 13.5
. x 103 - 8 1.4 x 10° 4.0
u” 5.9 x 10° - - 1.1 x 10° 9.3

*

Table 2.2

: belcow detectable limit.

obtained from the northern-sea fisheries.

Fish Scrap, Mixed Meals and Modified Fish Meals.

Distribution of Microorganisms in Fish Solubles,

Number of microorganisms per gram

fish meal T

Article Moisture
TOEZétZiiZbic coliforms Os$g§?ééic Fungi content (%)

Fish soluble A 1.8 x 10 - - 4 46.4
Fish soluble B 2.5 x 107 - - 3.2 x 10"
pish soluble C° 6.5 x 10° - 1.3 x 10" 4
Figh scrap N 1.0 x lO3 4 - - 10.0
‘Mixed meal € 3.0 x 10° 1.0 x 10° 9.4 x 10° 5.4 x 16° 8.0
Mixed meal G 8.4 x 10° 2.0 x 10° 5.2 x 10° 9.1 x 10" 9.0
?§2ifi:gl g 8.0 x 10° 1.4 x 10° 1.5 x 10° 7.0 x 10° 8.0
Modlfied 3.4 x 10° 1.6 x 10% 6.0 x 10° 1.6 x 10° 9.2

*

* &

obtained from the northern-sea fisheries.

obtained from south east Asia.

below detectable limit.
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Table 2.3 Distribution of Microorganisms in Various Feedstuffs.

Number of microorganisms per gram

Article Moisture
Total aerchic . Osmophilic , content (%)
bacteria Coliforms moulds Fungi
Feather meall’ 3.3 x 10° 1.0 x 16° 4.6 x 10° x 10° 8.1
Bone meal A2’ x 10° 4 3.0 x 107 x 102 7.6
Bone meal B x 10° % 10° 3.3 x 10° 6.3 x 10° 7.3
Bone meal C2) .2 x 10° x 10° 4.2 x 10t x 10t 8.0
soybean meal AM’ 3.4 x 10° .5 x 10° 4.9 x 10° x 102 13.8
Soybean meal B’ 1.2 x 10? - 8 8 13.6

— : below detectable limit.

1} imported from U.S5.A.

2) imported from New Zealand.
3) imported from Australia.

4}y domestic.

Number of microorganisms / g

i 1 |

]
0 0.2 0.4 0.6 0.8 1.0
Dose {Mrad)

10° L

Fig.2.1 Decrease in Number of Microorganisms Contaminating

in Fish Meal A by Irradiation.

Symbels: ©, total aercbic bacteria; e, coliforms;

A, osmophilic moulds; 4, fungi.

r

_8_
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Mrad THRERAUT &M - o TRBEEERRE IR FREZENS <, 0.2Mrad TR
ﬁﬁu?&@ﬁtcik@@ﬁésnwmgﬁgﬁﬁm%é&@&Eﬁ@ﬁ%%ﬁﬁ%%hta

2.3.3%3 ABPOUALERTIHOBHBRE

FBEEBRPRES I ~VEEOYLER FEBRE LS ~N/2E LA, Table 2.4 KR L e
S BEARIEN YL IEHh LT L EASEARE250gHD 1~ 2 0 EREE AT,
I HEEI —ABLUBERRE 1 E, L YL ER THMN250g BORA L SHEBLU 10
BB S i, 5d, BRHSNF v R I HEOEMFHHES X COBNEARIBRA SN
ThY, AHFEBRICBL, MAERNECEELTCERIBEASORSRT A LPALLK
XN TH b, .

Wiz, SEX NIRRT LE R T ESHBKS SUE. coli 1 8ERERR, 115 M
D OVEEE D TORMBRIN AN, Aok EKRe Y /e 4 FRORKHEERL,
WL E R aj—vﬁ@jﬁybig, coli &0 THREGENEMED - 7o (Table 2.5) . FABBHO
TR SEHA - | BROEEE 1 BT P yRKCBREBEENAZESL, BERRERRLT
KAGBT%, 1gUDOBEK3 < 10 EDRETRS L, COBR, Fig. 2.20mLi &
1802 Mrad T THEAET S v 7 e 4 FRHOREHENEF SN, OB ERE PO
BoHnD,, #ig0.11Mrad TH » 7o

WEEIT LA BREREE, UTIRTEOINHADEFLL - TELOECPETHTEH
LN T b, MG —i i EH 0L S L D EFIH R, FAREMRI Ll f
O HREF A, BRBEDXERKEERDP LD L, DR IRETIETES O, Lt
BT, BbLBROEREERTHEEOD,, EEHO TREREEIRD S L EWBETH B, —
5, SeREoH%s LTE, 10 E/g PEESBRECLOSSICRIICHD AT
5,230 22 ¢, pmhovy e sEORBREES, ROLEMEOSOERKREDD,, -
011 Mrad 2w, lg %DOEKE10° BcE THLSLIDCLBUREL L TRD I,
GEERIC L O BEBRBIRLLDT, BTV 4 FEARDOED, - LABA D20/ 250
ﬁﬁh%OﬂB@/g%@ﬁ@ﬁ&bfﬂthCQEH,M%%ﬁQQﬂ%LTD%ﬁﬂ$
oL ERTEBOIME g UTTHsE0HEL—RLTO, TORER, LERER
0.53Mrad &EtESH, BBho+rEr S EREICLESHREF 0.5~06Mad TH S &
ko, HES 32 i3S, typhimurium® @ RAEDREHRE L 0.6 Mrad, Mossel 30)
IS PRERE, LR HAEATEOBRESER075Mad EHMELTED, REBKERT
SEE—HL-ERME N, $ 72Mossel SO)Gif\“' oy M TE OIS S OMA GEIC
Loy LER FHOBREBESBRT AT ENTRTHIEREL T S,

fw, HEOEELRESEERTH A Py B0 T M aDGREIT Aspergillus BS
Lo SR & Bacillus BT EDEETED BATH O, HEEMERRESTo 50
Li-psmT, SEPORERMEOFEREREE LTHPEERERTHELEA SN, 0.5
~06Mrad OBEICEORELEL 2B ARFEREMN BT LiCLD, FAHORKREM
FHICLBERIEBFIETEBETHS Jo
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Table 2.4 Distribution of Salmonella in

Various Fish Meals.

Number of Salmconella

Article
per 250g
Fish meal A 29
Fish meal B 0
FPish meal D 0
Fish meal E ’ 6
Fish meal F 1
Fish scrap N 0
Mixed meal C 15
Mixed meal G 0
Modified fish meal H* 0
Modified fish meal T 10

* obtained from south east Asia.

Table 2.5 Radiosensitivity of Salmonella and E. coli Isolated

from Fish Meal, Mixed Meal and Modified Fish Meal.

‘ Dlo value Induction dose
Strain
(krad} (krad)
Salmonella sp. Al-1 12 32
Salmonella sp. Cl-2 12 18
Salmonella sp. TL 12 10
S. typhimurium YR-1 11 29
E. coli Fa-8 10 22
E. coli B 10 0

Suspensicons in 1/15 M phosphate buffer, pH 7.0 were irradiated
in air.

* type strain.
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24 E B

Bl E R RO S 5 & REBEORNEDLE LT, BREMS L URERRESRIC
DSOTHRHFLEER, UToRMBEL,ENL -7,
1) SEHYEFAHEHNOS 5, L CEBEQORY, BE 1B IUABRRBDRENS
%wzb<,%%%ﬁM1g§634xwhwnwa@,k%%ﬁ@8~Loxm5@
S RIRE 3 7.5 X 10"~ 1.5 x 107, —M&RkEi288x10'~7.0x10° EH=

1f2s
@ HEEEOER, B&I-—-vE IUoHEaRnthORBEHEIEFEAROKBETO H0 5H

-~

AMEC, ThYyLERFIESG L VRAD S BRIEHS 2508 M0 1~ 2 0 @EERHSH, BE
HEHEICLAHERPPELMENL 5.

(3) MEICHEE AR LSS, BMEHRRZ 0.5Mrad TIHEERD LA, 1.0Mrad
TOUBEFESRHI N, THLABEE, —BARESLCHREEERKEIS
0.5, 0.3 BXTF0.2Mrad THHRBALUTENL -,

4) HEINAREOTSVERTHAL- 1HOD, BRIEFHEPT0012Mad THSD

AL, @BBTIEO0]IMad S 1 0EBEERL . $h1g 4D 1077 BETR
B4 2/4»icid 0.5~06Mrad DBEBBETH -

108
o | -
4
5 6
a1 10°
o
o
0
2 =
—
o
“l o104t
Y-
0
. R
P
2
E 10°F
=
100 L ! 1 ]
0 0.2 0.4 0.6 0.8
Dose (Mrad)
Fig.2.2 survival Curve of Salmonella sp. Al-l

in Fish Meal Irradiated in Dry State.
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3.3 EBRERELUER

3.3.1 BEBSHEHEPOBLEMSIH

—REMAR AR B0 L MERBERORREPHEEMS KT O TOREID L, HH,
P RAHE OREYENEE S LU OREFEOTE, B, BE D oEMSICE
PEEREORERCET AT, w530, mEs P opHEaENrERS P 0
ABEAEECET AEMENLLIBETH b, 20T, sTHROSERESHBPOREKI T
A ~F-, Table 3.1 BL U Table 3.2 WRLAL I OWBEHFRBBH LN, &
FEMEFEE R, PRANTREG ZMEN DG ER L. TROBREE TR, BMER
d1g 240 53x10"~2.2x10° &, KBEEE, 51%10°~68x10° #, FREEZMERK
B0 6% 10° ~35x10 M, —MAKEZ21x10° ~45x10° FRIM SN, <Ly PR
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BB 15 B D 15 10 » 7m0 WFIRBEHRIRE I 2.5 X107 ~ L5 x10° B, —ffRRE R 1.6x
10 LT &bttt BlEDE Sic, HRESEHITEIABOELOCEEDHTRIED S
NFBs, <Ly FEFEEOBA LN LIEEOMBATED ) REAMERERIEZDE - 7o
AoEBhoOkSSEIL, BA <Ly PREFELT1~13%Db0HEP 7. LL,
hicii 14~15%E KD BHEL, BHOER  GEORAET TORKEOBIMESTFH I
HBIF e H 7,

f s, HROBEARETO EE#MAMEL TOLICRESA T 5, T405, BMEN
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Bk & BB Enterobacter ®Klebsiella TH b, REHXAOKBEHAFETI DT L& H
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A.candidus HEEBRETHY, A.versicolor % Penicillium & 274 DHRHIOL TV S,

DlEo ki, BAREDEAREEOEERR VRES NS - oh, PO EELK
BEHBEEAONAGREERAREEZEH THEIEFLORERHROTFERPRALL LT
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3.3.2 ESFAHOBRHBREE

SEEAEBOBRFBERADNRICODOTRT L. FEhoEMHPERSRLSL L, K
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MO EADNENI, 1978 TAL 519804 2 A TOBRHERMcBI HE A
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K%Lto#ﬁ%ﬁﬂ¢@%%%ﬁu$@%ﬁtflg%DzAxw5~39xwﬁ@,k%g
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Table 3.1 Distribution of Microorganisms in Mixed Feeds or the Market.

Number of microorganisms per gram

Kind of feed Moisture

To;:itgiigbic Coliforms Os$§§?ééic Fungi content (%)
piglets, mash A 5.5 x« 10° 6.8 x 10° 1.5 x 10° 1.5 x 10” 12.8
Piglets, mash B 5.2 x 10° 5 x 16> 5.8 x 107 4.1 x 10° 15.0
Piglets, mash C 1.7 x 10° x 10° 9.6 x 10° 6.6 x 10° 13.3
piglets, creep 2.7 x 10° 9 x 104 6.2 x 10° 1.7 x 10% 12.5
Cattle , mash 2.2 x 10° x 105 2.4 x 10° 2.1 x 10° 13.0
Hens, mash A 1.0 x 10° x 10° 4.0 x 104 6.3 x 10° 13.5
Hens, mash B 9.0 x 10° x 109 3.5 x 10° 4.5 x 10° 12.5
Hens, mash C 5.3 x 10° x 100 1.2 x10* 1.8 x10° 11.2
Piglets, pellet A 5.3 x 10° 8 2.5 x 10 - 12.5
piglets, pellet B 8:9 x 107 2.3 x 10° 7.6 x 10° 5.9 x 10° 13.7
Broiter, pellet A 1.0 x 10° - 8.3 x 10! ~ 12.5
Broiler, pellet B 7.9 x 10° - 2.5 x 100 4.4 x 10" 12.5
Broiler, pellet C 6.0 x 10° - 1.5 x 10° x 10° 12.5

— : below detectable limit.

Table 3.2 Distribution of Microorganisms in Chick Feeds in Mash on the Market.

Number o©of microcrganisms per gram

Article Moisture
Total aerobic , Osmophilic . content (%)
bacteria Coliforms moulds Fungi
A 3.6 x 10° 3.6 x 104 2.8 x 10¢ 8.1 x 10° 12.5
g 4 4 5
B 9.9 x 10 4.1 x 10° 1.8 x 10° 1.1 x 10 12.5
5 3 3
c 1.5 x 10 5.1 x 10° 6.8 x 10° 6.6 x 10° 12.6
D 1.3 x 10° 1.9 x 10 2.5 x 10° 4.6 x 10° 12.0
E 2.3 % 10° 1.8 x 10> 2.3 x 10° 1.1 x 10° 12.5
5 4 3 4
F 2.1 x 10 3.3 x 10% 1.3 x10° 1.0 x 10 12.8
G 1.9 x 10° 4.8 x 10 2.6 x 10° 1.8 x 10° 12.0
il 1.3 x 10° 6.4 x 10° 7.5 x 10° 4.2 x 10° 11.8
*
I 3.1 x 10° 2.5 x 102 1.7 x 107 4.5 x 10° 11.5
* .
I 1.5 x 10° 1.0 x 10° 1.8 x 10° 4.5 x 10° 11.5

* prepared at laboratory.
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Table 3.3 Distribution of Microorganisms in Chick Feeds at Various Seasons.
Number of microorganisms per gram
Article Moisture
E Total aerobic coliforms Osmophilic Funai content (%)
bacteria or moulds g
178, 7 Unirradiated 9.9 x 10° 4.1 x 107 1.3 x 10° .1 x 10° 12.5
Unirradiated 3.9 x 10° 0 x 105 1.1 x 10° x 10° 13.0
1
79, L 4.2 Mrad 2.5 x 10° 3.8 x 10° _ x 10°
e 6 Unirradiated x 10° 7.9 x 10% 1.5 x 10° x 104 13.0
! 0.2 Mrad 1.9 x 10° 3.6'x 10° - x 10°
s g Unirradiated 2.5 x 10° x 104 2.2 x 10° 104 13.4
' 0.2 Mrad 1.3 x 10* 1.6 x 10° - 10°
179, 11 Unirradiated 3.0 x 10° 1.7 x 10> 1.4 x 10° .8 x 104 13.3
Unirradiated x 10° 9 x 10° 1.1 x 10° 10° 12.6
180, 2 4 3 1
0.2 Mrad x 10 2.5 x 10 — x 10

_ : below detectable limit.

Fig.3.1l

in Chick Feed by

Symbcls:
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O, total aercbic bacteria;
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Irradiation.

osmophilic moulds; A,

0.8

1.0

e, coliforms;

fungi.
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Number of microorganisms /g

L !

1 ] =L
0] 02 0.4 0.6 0.8 1.0
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Fig.3.2 Decrease in Number of Microorganisms in Moulded
Chick Feed by Irradiaticn.
Chick feed in kraft paper bag was stored at 30°C, 85%RH
for 2 months before irradiation.
Symbols: ©, total aercbic bacteria; e, coliforms;

4, osmophilic moulds; 4, fungi.

S Ou Br Bn Ba

Number of microorganisms/q

==

1-6 i | L 1 1 1
0 gz 04 06 08 10 12

Dose (Mrad)

Fig.3.3 Decrease in Number of Microorganisms Contaminating

in Pelleted Feed for Piglets by Irradiation.
Symbols: O, total aerobic bacteria; e, cecliforms;

A, osmophilic moulds.
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Bits F7F30°C, 85 %RH T1 7 ABEEELTARESET LA BOBEKEFNLLERE
Table 3.4 IKJ Lize i, COBSREMECETL T 32 TORKEREZFA L.
BATOMEA OBE, SHOREBETII 1g 40 L3x10HFEISRB S iDL,
LO%T1AXI0ME, 15%C11x10° @& -7, 8%METEFusarium &0 —KHk
BEMSSEHREThTORS, | 5B BETEFusarium A EOEFSMA b T WD S
Nic, —F, SEEFFTTOERBCLONEEESAKEOMBLALLEL SN BEMDEAR
3, BREBESFLD L S XRETULABRESEL L IERPEL L, HORSHE
BAAWAESICLBERBORENGE SN, FEETHRKEHOREME LTIRER 8%
Y pakEESERSATO S, BOREOBEICIIFRETEAREISNDF usar -
jum 7 EMNEF LTL 3 FHMTE ERELRES - L Lt BEREEZ 1%
TCEFAC L ED COMBERRRS AL, Lich-T, DEOFEARTRE, FRELE
HREHEROAEBER 15% 2HVWBIEE LT

@ FEAEHboSEHEMOEKEIL
GMARSSEASBESET (30T, 85 BRITHEL AL EOFEBEEM P OHUE
&%Fm,&4mﬁbto%%%ﬁﬁ;ﬁ—&%ﬁ%@lﬁﬁ&ifﬂ%@ﬁ@Lm%%kb
=4, 2H BONERETATHVASHETHRAD AL Tc. KIBERKEI 2 2 A DK
WA LA ED L TOL o EBED SN, FEATFERCREEEFRP CE#cHEAL,
94 BBt 56x10° g ke TELE, TLERTHH ARKFEL LBE&OBRLE(E
Fig.3.5imlLt, COBALIERMEHE TIEMEER, KEEEH, MR REREbIK
FRGICH LT A EERRD b, L CKBEBEROMDSFE L, -, 0.2 Mrad HHE
BT, —BRRERE LCERERM I~ AAFRBICHT hICENT 5 ERPRD L0k
5, AT EREOES ERE, BEPCRIERNERLL, TNSO/KR L, BHE
Moo s hi -RME, KBEN —SAREEANOBBETOLKICREL VML
TWROEELONS, —F, FRBEIEARERIEFBRTCEL CHMET 5 LURD LN,
SEEEDO TELERETH L EEL O N, FRABLHERREROEMILTTHL (B~
A7z, Fig. 3.5 DFERLSEEROIS

3 RBEESGFTEHELZAHDOIEEEEMREKDOEAL

EBREEG TIEABEERL B0 HREENAREROE/LLERFT HICENLD, =
FTEFAERELTERLAESAT I R 2RLBNBABRET o/t KAGBEITH KT
LR AEREE T 5 2 3 AR, 0.2~1.0Mrad D% EREREE30C, 85 FRHOME
FEBETHE L. FETOFEEERAREROELEFig. 3.6 IKARL7. CORRE,
FEHENTEE LVEROBANSED N, 02Mrad TREDEESENLSBIEN
DA b, 0.5 Mrad BEEETE 10 BREARBERE ST, LIRERs
kL7 ASIEREE, 0.2Mrad BHEBICHNZOEMEREPHTH /o —4, 0.75Mrad
BEEU10Mrad BEHSETERL0BECTORKBEIRIIAT, FREFEERKER .75
Mrad OBHT, BEZR2KBESRI bDEEL LN,

Kic, AEABCACLATWEEZED s 7 7 MEREAHOT, BSBERRAT TORFER
BAiT-7. 30C, 85 %RHBLUBOKRH OR4ETTHRLAEEOHFREEKRRE
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Table 3.4 Effect of NaCl Cencentration on Growth

of Osmophilic Moulds (counts per gram).

Concentration of NaCl

Article
8% 10% 15%
4 4 3
Control 1.3 x 10 1.4 x 10 1.1 x 10
A * 5 5 5
Stored 2.2 x 10 2.5 x 10 3.4 x 10
4 3
Control 6.2 x 10 2.9 x 10
B * 5 - 5
Stered 2.5 x 10 3.3 x 10

* stored at 30°C, BS5%RH for 1 month.
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Number of microorganisms / g

—
O

[p®)
r

05 1.0 1.5 2.0
Storage time (months)

@]
[

Fig.3.4 Growth of Microorganisms in Chick Feed Stored at
30°C, 85%Rd, in Kraft Paper Bag.

Symbols: ©, total aerobic bacteria; 0O, coliforms;

®, osmophilic moulds; A, fungil.
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Number of microorganisms /g

10 l 1 i L
0 1 2z 3 4

Storage time (months)

Fig.3.5 Growth of Microorganisms in Unirradiated and Irradiated

Chick Feed Stored at Ambient Temperature, in Kraft Paper Bag.

Symbols: @, tatal aerchic bkacteria; 0O, cecliforms; A4, fungi;

- unirradiated; ---=-, irradiated with 0.2 Mrad.

I3

0 10 20 30 40
Storage time (days)

Fig.3.6 Effect of Irradiation on Growth of Osmophilic
Moulds in Chick Feed Stored at 30°C inm Vvial Stuffed with

a Cotton Plug (17% moisture content).

Symbols: O, unirradiated; ®, irxadiated with 0.2 Mrad;

A, irradiated with 0.5 Mrad.
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o ibE Fig. 3. 7T B XU Fig. 3.8 KR L1, FBHERTE, 85%RH D& b
80 %RH OEEE, LHCEFENEL LFLOEROBRNED SN/, 0.2 Mrad BRHEE
BT, 85 %RH OBA052BEALEL CEHROBANSEAD SN0 L, 80%RH
Tl A ABRELOEAAED S, 0.5 Mrad BHEETE, 85%RH OBE&1 4 A
LA RIEE AT, 15 BUBEMAREA LS, 80 %RH DBAR, 27 ARKH
FilEsa, 37 ABREESDEROBANED ONIHIEATOFEEHFEHPOEELD
BOMTH 7o 2T %BRH OBEZHTTIrEEEFRLABSCE, FREFERTE
A E/pBAR L7, 0.2Mrad B L0 0.5 Mrad BHHEE TREZ THRKNEREECHRS
EH oM,
@) BHEGETTEBLAESDOITBSEERRKEROEL

HAT RS » OB AT CAREOBBICELAZH LN S, 2 TEHOXEDOH
HEEELE T TONREFELAREOEHN 4B L42BME LT, AREHICECRET
DEREBRET 70 THDPEALS 11 FMETO4HHE, ZETHRELLBECOERE
{fb% Fig. 3. 9iCm L, #BHEAHNTE 2~ 3P HRCEHRSEFL CHEX Lo L,
0.2Mrad Ti3 2 » AEAKEEREBENT I 7 HUBEA LA, 0.5Mrad HESHERTH,
3 AEBILANY, 4HBBICH - THEBEISED O, LT, ARTOFREEE
SHRERBHIC L D REAIEIT 5 EMTETHD, 05Mrad OB TEHEHAHTTS 3
~4HAEIrETESLEDEEL LN,

PEok5ic, BRamEtofma KEERS L BRREFERPICED @R LR
Li-Cems, BEPOERCEIRVME LT HOLEDEEZ DN, —F, FRELHHR
REHEEOCEL(BBETACEHBd LN, TOFEFHIA glaucus #, A restrictus
#, A. candidus, A. versicolor & TH -7, T o Aspergillus BREKRTEEFT
40 Tz, AROERICELNICMEL LD EEL LN b, FRBLARER
HEEI R B T AS98 <, Fig.3 1| B LU Fig, 3.2 OREMMD 5RO D, fARBD
B0 66krad B LU 40krad Th-1, Fig. 3.1 £ Fig.3. 2 TRy h oD, BT
B0 DENED LSRN, CHERBIRREE, K288, EEREFSRLLYD, IO
SEMENEL L DEEL bND, COERMS, 12D, LLTELBRERBELRD S L,
0.5~0.8 Mrad &t E S, EBOBBERBROMBTS 0.5 Mrad TREREREENT 0.75
Mrad QEBALETH O, HELOSRAPLERLEZT—H LI, LK, b DOHR
EIHARENESBEN /- HICIX0T5Mrad OEESHBETHILEBRTE 5. FoKksy
SEMsl1I~14B0@EEOTRAMLENLG F e AR T - HOUERR L TE
0.5 Mrad T+ ThHD.

Bl 4D Bk E DL £ 2 BRI S ECD, BYORENEC L ST LN
HHLIBELTOS, Lin-T, SHTORREOHHEREETS> L LE, BICEHBROE
B L4 3 by EEOWIEOS N LY, BIFHEPHELEEOETHLECEHFSTESS
DEELZ LN,



JAERI-M 83-161

Number of microorganisms /g

L 1 L L 1
0] 0.5 1.0 15 20 2.%
Storage time {months)

Fig, 3,7 Effect of Irradiaticn on Growth of Osmophilic
Moulds in Chick Feed Stored at 30°C, 85%RH, in Kraf:
Papar Bag.

Symbols: ©, unirradiated; e, irradiated with 0.2 Mrad;

A&, irradiated with 0.5 Mrad.

)
-

Number of microorganisms

10 L : I L L i
0 1 2 3

Storage time (months)

Fig.3.8 Effect of Irradiation on Growth of Osmophilic

Moulds in Chick Feed Stored at 30°C, 80%RH, in Kraft

Paper Bag.

Symbols: ©, unirradiated; e, irradiated with 0.2 Mrad;

A, irradiated with 0.5 Mrad.
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Fig.3.9 Effect of Irradiation on Growth of Osmophilic
Moulds in Chick Feed Stored at Ambient Temperature, in
Kraft Paper Bag.

Symbols: ©, unirradiated; e, irradiated with 0.2 Mrad:

A, irradiated with 0.5 Mrad.
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34 E B

EEAESOMENS S, RESBHEVESLCERPRIE DO TRIL, UTOBRER:

1) HROBAEEDOBMARE 1 g %0 5.3x10"~2.2x10° M, KIBEEE5.1x10°
~6.8x10° fH, HEBERAKRER06x10° ~3.5x10" 8, —HRREE 21107 ~
45%10° MRILE AT,

0) ~Uy FRER D OBMEEIE53x107 ~1.0x10° B, KBEBHE0~23x10" M,
IR AR 25X 10~ 1.5%x10° @, —BRIKEIZ 0~ 1.6 x 107 BB RME &
DI OEEASERE R, Thidry PITEHEOMADHRLERL ohis

Q) PEFARAFEEDOBELMENIRERY, A -1 -PBREE-THRIKRS HNEEOEE
R D o Fre 0.2 Mrad ®HEEICELD, BEEEE L/10~0720 8, KBEEFZ
L/20~1/50 o, FRAFELARERZRHEBRUTC, —MRREQG L10~171000 Kb
L 72e ‘

@ BE, <Ly MREOFTAOHEEICE TS, BHMEEE 0.5 Mrad DRHT 171000 BE
R LA, 1.0Mrad BELTOAS 1g M0 10~ 10" BOEFHEISBRIB SN, K
BB ARHAR T T2 L EHRIL0.5~0.8Mrad TH 9, —BARRE B L TLF
BAEFHELRERIE L 0.7 Mrad 8L00.2Mrad TRERAL FICTE,

(5) EE DO FREEERRERE, EREAHETTHRETIELIBALL, ThiIZHL,
DK, KBEE, —RAREIEEDCELCENTS LR, DLAEDREE
A L7

6) 0.2 Mrad BAFEDOHEEFERRERZFRPcEL (ALY, 0.5Mrad ic)
%ﬁﬂ?mﬁﬁmmﬁ%%wﬁwan,E@%%T(1&44t,50~90%mﬂv%3
~ 4 ARIERTEETH 7o 0.75Mrad BEEAMTHHFSEEEAREIRICEICR
BHafi,

N SFHOREHES S8 LN FEETERREDD, B40 SLU66krad 512Dy,
ELTRDAEABEBREBIR05~08Mrad TH 0, EBEOFREBRERS LRD oo
FEBRIBE-HLT,



JAERT-M 83-161

4 IR L DDEEINIITA T b E S VEERRE
Aspergillus versicolor DBRHHREZME

il

41 &

PHEERSEEETSBEEHOLOARESABELPT CREECHD, RRBELLISRED
s REM s kS 224 mm s WY r S TERES TV B, RREILLZDED
EERMETE w43 b F o VICBILTER, 1960 FRBETRELALTHEMORBRPERL
A, flavus BHEDT 77 b F ¥ Vic kB BB SMIRENTRR, BECORAESTON
T3, CHETIKAMENTVWAE 243 bF v yd-—2i, Fig, 41 KRLEBEXETT
ézfvabVX?yﬁ%%ﬁ)szVvhvz%v®%ﬁ&ﬁmm77ﬁb#vy&
D 17125 Eﬁ&ﬁwﬁ,EE%T%&&vmﬁmhr@%ﬁﬁﬁ(%ﬁbfﬁ@,&(Kb
ﬁ@?ﬁ?7§b#yyuiméﬁﬁéﬁﬁmﬁév4:b#97?£é&%%énfwéy)

07 OR

| D
LO/LO £ 0CH5

Fig.4.1 Chemical Structure of Sterigmatocystin.

FEEEOT, RARHGTOFRBEHAREOEEMAAE L L TA. glaucus #,
A. gracilis, A. candidus ®OflA. versicolor ZRMI N T 5o ZITARETHE, IKE
FEp o NEEaR 4 3+ vEAEHONREF L LT, A versicolor DWW TAT ) 7=
v b o RF UEEEEBEO AT BEE bIL, ATV IT VAT VOKREBBHAICKSELE
ERH LI, $ARBENSEEETHAREORABBRZMHICO0T, A versicolor £k
HRET L 7o

4.2 EBALX
4.2.1 #HEmH

Bl aE kD S HES Wit A versicolor M13, M26, C132, A. gracilis M7, A. can-
didus M15 B X TA. glaucus BOREEL L TA. pseudoglaucus M17 2B, TR
FU S v RF CEEMKELTMSNATIBA, versicolor MYA - 0056 LB/ ©
12e

—25—
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4.2.2 SEFELVUF/ VRFBEIHOAHE

paETsL 0T vaTeAEY sronzs?d cis THRES ATV A HEICEL
TEBIL -, +HbLAES A EES 7.5%NaCl - malt extract agar¥MIT307C, 10
~ 14 HE##E, No2glass filter WXDEARERC . AEPOAEFEREOTREICLD
%m,ooz%wmmm20%%@LA5MUV@%@@(¢H0)K%%Lt@@%&ﬁﬁ
E Lt BRREOSAETFIR, 1 BT yKICEE Li-dEFrEEER L TRARL

A. pseudoglaucus - / Wﬁ‘ﬂ?éi malt - salt EEERTI0T, 10AEBERRBOM
?%%%%E%@Tﬁ%&@,?ﬂ?? ca— bzl 0 REEEBL, ¥-E¥TABRELE
iﬁéﬂmz%ﬁmféﬁtto6mimﬁqt&¥%%Lﬁ5Muxﬁﬁﬁﬁfﬁ@&%ﬁ
L, 0CT30kH,,3 2HEBEHEMEL, No2glass filter CTABL-EE T/ TRTBRE
" LT,

4,23 RuHH

FHROLSELTHAS LSt THER PETFEREBICT/ v TREEEAEO R
Bid, B2 ETRAABELEEARICIT /o $HxT )Y 7 ¥ XF ¥ (Makor Chemicals
Lid.. Israel) Fe® T F VA (0.1 mg,/ml) #%, A 15mm O Ly 7 2 AERE
& 1ml LVEEHBRLLDE, FLETEF, FETS50Mrad FTHRHE L

4,24 ZFUTTFRAFrOHLE WMHE

A, versicolor DR T Y 7= b ¥AF vEEHEEER, EFES BLEUHHS 49 O HiEir
CTHE~F, £, BRBETAI0mM =AY Rk, HHKI0g LK isml & A,
KT+ ABAIHTHOT » FBT100T, 1HERELEL, SHEI% A, versicolor @
%%ﬁ%%ﬁb.30@?10H%%%Ltoﬁﬁﬁﬂﬁ/—wﬁl%Nﬂn%ﬁ(55%9
900ml WA, 3 05HEEKEE S LAER, »#100ml 20, n ~~FH v 150ml M
ZTESEIEL S L, MKODFHEENERE L. CORFLIOT, AFHIT=TrYRF
vO—Bidn - ~FH v EBBITTLHOT, f&/ww—l%Nunﬁﬁfﬁmm%z@ﬁ
ntre THBHDA Y /=~ 1 BNaClBEPH7 DB FRVA 50ml T& 28, 549MEkE D
ML, HiHEESH S THEKERS MY oA THAKBRBFERL .. MUEETZ 1ml O
Ttbykﬁﬁb,SqmwmeH-ZOﬁié(8¢X4WHMJK$5ﬁ§%ﬁoto

48

425 MEro2bU37 44— (TLC) S

MBI niZRF Y 72 by RFYOTLC a7 %0 11, BRERIEO Y YT - R
ﬁyb74wA%ﬁWTﬁﬂﬁoFWIV-%@I%W-¥@(5:4:1)“&@%%&,
D 0BT = b - Ay /- VIBEEESE, MERE, UV 57 (FHEKE365nm) BH
Fras) /e bvrF /REABBYROTE, ERHLOR EEL&LI,

4.2.6 SEEEIn7 T3 7 4~ (HPLC) ¥
2FY reroxFyOERIE, BELC-3AMHPLC SWEEERCT, #i44 V

—0f—
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DHEREL TiFotie B56ELTERYYAF V(6 ¢ X 300mm) Z2HV, 330nmikH
BN L DR L, BINEE LT ook A 300ml kK50 % BE2ml %
MACERE S BESAL/ons v ABEAACTHEHBE LA asRVL ~n~ ~FH 2 (40
260 ) HO, B22ml OEETHEHL

4.3 ERRRSLUEE

4.35.1 ﬁ.mmmﬂM'®ZFU77b92?UEEﬁ

FEEEEAREIRNOERE L LTHB TP TEL, Zov4a sy VEE
e EENME L5, WA, SA. chevalieri, A. ruber, A, candidus, A. versicolor
HEwd4arForaEETIAER0R A HRBEERREIRE I AL, ZhORKED
¢f&vwﬁmknﬁ&(%%@ﬁﬁ?xf0f7%VX%V%EE?%C&ﬁﬂ%?VCw
24750 o w gk o A EEE R 3 BRI O T E OEEREBE /. A versicolor AKH
$ T RE, Wi, BELTTLC 25T BR%EFig. 4.2 iRl AT 7= ¢
SR FUEEE LTHSNAMYA- 0056 RANERAESLORF ) /v b ¥ 2F v B&E
LEKICERLAZER, M13, C132 BXUMYA- 0056 (kicEBMmem LRy EELDOH
BOREAE s FBEONT. LALM26 BRiICRCOBEBRRAKy MERONUL -7, L1t
DT, M26 MLUAOEKIZAFY Vv vRFVEAREETIODLEFL LN, KK
COMIBERORT Y S VA F YEREHAPLC KkDERBLA, TLC OSHERIE
B, M26 AR 3IHREIESLFLALMER -7 %2875 T LBRH N, Table
AlIFELEESiT, GO ONMBM13 5L0C132 ORFY Iy AF VEER
. MYA- 0056 K08 L2 ~ 173 Th -t chooifin, @85 % srmoagl
7oA. versicolor L2 THEL TV A EDEHAKEI ATV, 4F, Fig. 43 i L
Frk HIEMYA- 0056 BRDIES, XFY 2 by 2FVOE—7DRICLSE S —DDEHE -
s R G A, C AIERE 549) FEELTNEESHRF Y F7 kv 2 F v ERED—
STHEBEELLND, BMELOONERKICE, COE-7RREINETD T,

PLEdk Sz, fEs SDA. versicolor DBRIBEEFS, XTIV I¥ Y RF YEXEH%S
£, —7, HEELCANENS SRESNA, flavus HRET VT ERERRL 50 |
BOLTRIEBEIFIESTES, L7753y vEAREBTIHRADLOIRAEEINT

47) A. versicolor K U TA. flavus DRHBAEAED BERELT, FBCHELRD
7J<§}¥§T£an D FEE ( A. versicolor © 0.76, A. flavus : {]86)47) DS LTHhEEER
BNB, Lirti-T, BMAABO LS kAR D8, BEVEHTE, & a, FTE
BRI ATSRAREDO A I b+ Y Uy HBEENMBELLLETHS J.

4.3.2 ZFUYTTrPRFUOBHRAM
KA FES DB, T77b#//Mowfmm%ﬁﬁﬁmﬁﬁgﬁ&5%$@

5ﬁ,z%Uﬁvhvx%x{chf@ﬂ%iﬁ%bmwc%CTXTUﬁvhzx%/gm
%mwf.H%ﬁﬁ%m&%%ﬁmomfﬁﬁtto%@ﬁ%.%ﬁﬁﬁ??znﬁm B &
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Fig.4.2 Flucrescent Spots of Extracts \P\___

from Various Strains of A. versicolor

on TLC. 1 I 1 L i

1, MYA-0056; 2, Mi3; 3, M26; 4, Cl32; O 4 8 ]2 16

. _ Time (min)
5, sterigmatocystin.

Fig.4.3 HPLC Chromatogram of Extract of

A. versicolor MYA-0056.

Table 4.1 Sterigmatocystin Production by
A. versicolor on Rice Incubated at 30°C

for 10 days.

Sterigmatocystin
Strain content (ug)
A. versicolor Mi3 410
*
MZ26 ND
cl32 280
MYA-~0056 730

* not detected.
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LEBEADORINA NI PivOEEFig. 4 4R LIZ, A7V = by XF i3 319nm K
B —2%HT5H, 26Mrad BELTERNE - 7807 DK TT 2EEOELL >
BHoNEMotz, Fig. 4.5 KBHPLCAOWIK LB XTI /= b2 5 Y EBEBELHEB LD
BEEFE L. 27 )2 by RFVBEBRICEDERNCRDLT EEHBH SNk, L
BLRS Y7 b VR v EEERETERMEICR L TRET, R2K38T 5102 52Mad
DERBAETECEHHESES oo FHRES 0D 1, 775 b+ v ZHRIKE, 182
Mrad OB THNI10% BRET5EMEL TV, ZOKHIK74 3 b+ YEERIRET
HEHEICH L THE) TRET, BBOZHICIE 50 Mrad U EOBRBHLETS 7,

4.3.3 A, versicolor OMHBEIH

oSS N7zA, versicolor M13 BXUREDHITAOIMYA-0056 fRic>
WT, L15M Y vEBEERE (pH7.0) PELUEERETOMMFBRZEL DOTRIY L.
BREFig. 4.6 KRLE, DETORBAKRE, BERPCLERRETSL by I 21
FEITHD, MOSEERM26, C132 TLRERMKOERBENIT SN, FLEEGEME,
CRBINMORENLBTRBEIHARBOKRGHRBESZH LT~/ Fig. 4.7 KA. can-
didus M15 % LTA. gracilis M7 D54 F, Fig. 4.8 iCTA. pseudoglaucus M17 045
ETHLIET/ 9vRFOERMEETR L, A candidus B X UA, gracilis DEFiE,
A. versicolor & BIFFABOTEmE %R L72o, A pseudoglaucus d 54T D LB AR 3
Bt ERRELOCESFIT, BHEHWICED L. —7F, é pseudoglaucus @
FroETFRy7EA FEOBKMBEAERL o CHOREROMHBERELZRET 5720,
D,, % £ ¥Induction dose ( Figlh#F DEMH S % L R Lsurviving fraction 1.0 DR
AL CBONIHE ) 2RO IFHRETable 4.2 IWRL7. A pseudoglaucus % B <
EHOD, , BI3BHEKPTI2~3Tkrad , HBRKETH0~56krad THH, BHILLILX
E BRI ED SN -7, A, pseudoglaucus 723D, ff 21krad, Induction dose
0THD, MOBEKRICHLSTEDLDREGIERESTE, >, L L, A pseudoglaucusid-f
J UBFEBRL, COF/ vETFDD,, 50krad, Induction dose 17krad D
HOBERREDDETOMERERALTS 7o F/ VATOBFBCIBHAENT bHBRE
T b HEARORHEBRERERTC EnmomicsnTns 0 cens, sxBTRES
RETOREIHE L CIRANLD - 7 _
BRAFEOKYERIEEL 5 LT ( Table 3.1~33) TH 50T, HBHERHLAES
DHREO KA BRSHERERREOBICENSDEEL OGNS, T I THRERENRNESLKS
M7 Al gracilis MTOEEACT. ELRHEHE%E 12D, +Induction dosel LC&t
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Fig.4.4 Absorption Spectra of Unirradiated and Irradiated

Sterigmatocystin.
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Fig.4.5 Decomposition of Sterigmatocystin in Dry State

by Irradiation.
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Fig.4.6 Survival Curves of Conidia of A. versicolor M13
and MYA-0056 Irradiated in the Wet and Dry States.
Symbols: wet( ®) and dry(Q) conidia of M13,

wet{a) and dry( A) conidia of MYA-0Q056.
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Fig.4.7 sSurvival Curves of Conidia of A. gandidus M15 and
A. gracilis M7 Irradiated in the Wet and Dry States.
Symbcls: wet( ®) and dry{©) conidia of A. candidus M13,

wet{ A) and dry{ A} conidia of A. gracilis M7.
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Fig.4.8 survival Curves of A. pseudoglaucus M17

Irradiated at Various Conditions.

Symbols: ©

, conidia in wet state: &, conidia

in dry state; O, ascospore in wet state.

Table 4.2 Radiosensitivity of A. versicolor and Other

Osmophilic Aspergillus Isolated from Animal Feeds.

*®
Conidia (Ascospore )

Wet Dry
Do value Induction Dig value Induction
{krad) dose (kraad) (krad) dose {krad}
A. versicolor MIL3 37 17 50 25
M26 37 18 54 32
Cci32 37 17 51 48
MYA-0056 32 17 50 25
A. candidus M15 34 22 51 30
A. gracilis M7 35 11 56 11
L. pseudoglaucus M17 21 0 40 0
A. pseudoglaucus M17 50* 17*
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Fig.5.1 Eifect of Irradiation on Crude Lipid Content, Crude

Protein Content and Pepsin Digestibility of Fish Meal.

Symbols: o, crude lipid; 0O, crude protein;

A, pepsin digestibility.

Table 5.1 change in Amino acid Compositicn of Fish Meal

by Irradiation.

Composition (umol/l00mg protein)

Amino acid
Unirradiated 1.0 Mrad 5.0 Mrad

Aspartic acid 29.4 30.2 30.2
Threonine 19.86 20.5 19.7
Serine 37.3 40.8 39.2
Glutamic acid 57.1 56.6 57.3
Glycine 72.2 74.1 71.9
Alanine 317.8 38.0 38.2
Valine 30.4 31.1 30.3
Methionine 46.2 45.5 46.3
Isoleucine 19.2 19.1 19.3
Leucine 35.0 35.2 35.2
Tyrosine 9.7 9.8 9.3
Phenylalanine 1.2 16.3 15.8
Lysine 17.¢6 . 17.8 18.8
Bistidine ' 11.3 12.4 12.0
Arginine 22.5 21.8 22.4
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Fig.5.2 1Increase in Acid Value of Fish Meal by Irradiation.
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¥Pig.5.3 Change in Peroxide Value of Fish Meal by Irradiation.
Symbols: ©, in air-equilibrium;

&, in deoxygenated condition.
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Fig.5.4 Change in Number of Osmophilic Moulds in Fish

Meal Stored at 30°C.

The initial moisture content of the fish meal was
adjusted to 15.5%, and samples were stored in vial
stuffed with a cotton plug.

Symbols: O, unirradiated; 4, 0.5 Mrad.
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Fig.5.5 cChange in Moisture Content of Irradiated and
Unirradiated Fish Meal During Storage.

Symbols: O, unirradiated; &, 0.5 Mrad; D, 1.0 Mrad.
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Change in Crude Lipid Coentent of Irradiated Change in Peroxide Value of Irradiated and
and Unirradiated Fish Meal During Storage. and Unirradiated Fish Meal During Storage.
Symbols: ©, unirradiated; &, 0.5 Mrad; Symbols: @ ,unirradiated; 4, 0.5 Mrad;
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Fig.S.S Change in Acid Value of Irradiated and

Unirradiated Fish Meal During Storage.

Symbols:

o,

unirradiated; A, 0.5 Mrad; =, 1.0 Mrad.
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Fig.6.1 Mechanism for Alkali-~Induced Lysinocalanine

Formation.

Table 6.1 TLysinoalanine Content of Various Feedstuffs

and Irradiation Effect.

Lysincoalanine content

Article Moisture {umol/100my)
content (%) Unirradiated 5.0 Mrad
Bone meal B 7.3 2.9 3.0
Fish meal C - 8.0 0.6 0.6
Fish meal D 8.0 0.3 0.4
Soybean meal A 13.8 ND* ND
Feather meal A 8.1 ND ND

* not detected.



Table 6.2 Effect of Irradiation on Lysincalanine (LAL) and

Basic Amino Acid Content of Fish Meal and Fish Scluble.

JAERI-M 83-

161

Amino acid content

Article Meoisture Dose (ymol/100mg)
content (%) (Mrad) 1AL LYS HIS ARG
Unirradiated 0.3 17.6 11.3 22.5
Fish meal A 8. 1.0 0.4 17.8 11.4 21.8
5.0 0.4 18.8 12.0 22.4
Unirradiated 1.0 8.0 4.2 7.8
Fish scluble A da. 1.0 0.9 7.8 4.1 7.3
5.0 1.0 8.2 4,2 7.3
Table 6.3 Change in Basic Aminc Acid Content of Bovine Serum
Albumin (BSA) and Ovalbumin (OVA} by Irradiation.
Amino acid content
Protein Concentration Dose {residues/mol)
(Mrad) LAL LYS HIS ARG
*
Unirradiated ND 59.4 16.8 24.6
BSA (0.2 %) 1.0 ND 50.5 14.1 21.2
5.0 ND 33.5 11.9 14.7
Unirradiated ND 17.8 7.4 12.9
(0.2 %) ND 16.3 5.4 11.6
.0 ND 11.1 . 7.9
OVA (1.0 %) 1.0 ND 17.0 12.7
5.0 ND 13.4 . 9.1
(10 %) 1. ND 17.6 13.1
5.0 ND 17.4 13.0

* qnot detected.
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Table 6.4 Effect of Irradiation on Basic Amino Acid

Content of Lysozyme.

Amino acid ccontent

Dose (residues/mol)

(Mrad) LAL LYS HIS ARG
: *

Unirradiated ND 5.7 1.0 10.6
0.1 " ND 6.0 1.1 10.8
oH 8.0 1.0 ND 5.4 0.8 9.8
5.0 ND 4.4 0.3 8.7
0.1 ND 5.6 1.2 10.6
pH 13.0 1.0 ND 5.3 1.1 9.9
5.0 ND 4.2 S 1.0 6.5

* not detected.

Table 6.5 Effect of Irradiation on Lysinocalanine(LAL)

and Basic Amino Acid Content of Heat Denatured Lysozyme

at pH 13.0.
Amine acid content
Dose {residues/mel)
(Mrad) LAL LYS HIS ARG
Unirradiated 2.8 3.1 1.2 10.9
0.1 ) 2.7 2.9 1.0 11.3
1.0 2.1 2.1 1.1 9.4
5.0 1.5 1.5 0.9 5.5

Lysozyme was heated at 40°C for 4 hr before irradiation.
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Fig.6.2 Decomposition of Lysinoalanine Irradiated in
Soluticn.
Lysinoalanine {35 umol/100 ml 0.01 M phosphate buffer,

pH 7.4) was irradiated at 0°C in air.
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Fig.6.3 Decomposition of Lysinoalanine Irradiated

in Dry State.
Lyophilized lysinoalanine was irradiated at room

temperature in air.
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Fig.6.4 Amino Acid Formation from Mixed Solution of
Lysine and Poly-1-Serine by irradiation.
Lysine 20 mg and poly-L-serine 20 mg were dissoleved
in 20 ml of distilled water and the pH was adjusted
to 7.0. The sclution was irradiated at 0°C in air.

Symbols: ©, lysincalanine; A, alanine; o, glycine.

Table 6.6 Histamine Content of Fish Meals,

Fish Scrap, Mixed Meals and Fish Solubles.

Histamine content

Article
(mg/100qg)
Fisn meal A 0.4
Fish meal B 50.1
Fish meal D 1.4
Fish meal E 0.5
Fish meal F 2.9
Fish meal I 27.3
Fish meal J* 0.1
Fish meal K" .0.1
Fish scrap N 10.6
Mixed meal C 3.7
Mixed meal G 3.7
Fish soluble A 54.5
Fish soluble B 25.4
Fish soluble C 0.6

* obtained from the northern-sea fisheries.
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Fig.6.5 Change in Histamine Content of Fish Meal A

and Fish Soluble A by Irradiation.

Symbols: 4, fish meal: ©, fish soluble.

Table 6.7 Change in Histamine Content of Fish

Meal During Storage after Irradiation.

Storage time Dose Histamine
(days) (Mrad} {mg/100g)
Unirradiated 0.39
0 0.5 0.40
1.0 0.39
Unirradiated 0.06
48 0.5 0.12

1.0 0.19%
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Fig.6.6 Decomposition of Histamine Irradiated in 2.5 pg/mi

solution at pH 7.4.
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Fig.6.7 Effect of Irradiation on Histamine
Formation from (.01 M Histidine Solution
it pH 7.4.
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Table 7.1 Composition of Chick Feed Prepared

at Laboratory.

Component Content (%)
Corn 60.0
Soybean meal . 13.0
Fish meal (white) 10.0
Defatted rice bran 1i.5
Alfalfa meal 3.0
Sodium chloride 0.4
Calcium carbonate 1.0
Dicalcium phosphate 0.7
Trace mineral premixl) 0.05
Vitamin A,D,E premixz) 0.1
Vitamin B premixB) 0.15
Chromium oxide 0.1
Crude protein (%) 21.0
ME (kcal/g) 2.8

1)

containing 8% Mn, 0.6% Fe, 0.06% Cu, 5.0% Zn

and 0.1% I.

vitamin A 10,000 IU, D32000 IU and E 10 IU

per gram.

thiamine 2mg, riboflavin 1l0mg, pyridoxin Z2mg,
pantothenic acid 4mg, nicotinic acid 2mg, choline

chloride 120mg and folic acid lmg per gram.
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Table 7.2 mffect of Irradiation on Chick Performance of Various Feeds.
Chick b Crude Boedy weight Feed intake Feed
feed ose protein (%) gain (g) (g) efficiency
Unirradiated 23.4 149,7+12.8 257.0+10.6 0.58110.028
n 0.5 Mrad 23.7 153.7 1.5 267.8 5.4 0.574 0.006
I 1.0 Mrad 24,1 155.3 4.9 274.5 ) 0.566 D0.018
(Average) 23.7 152.9 . 2.9 266.4 8.8 0.574 0.007
Unirradiated 23.8 154.9 £ 4.7 274.9 * 3.8 0.564%0.025
2 0.5 Mrad 24,1 157.5 1.2 272.0 1.0 0.579 0.006
J 1.0 Mrad 23.8 159.3 1.5 274.2 3.8 0.58L 0.003
(Average) 23.9 157.2 2.2 273.7 1.5 0.575 0.009
Unirradiated  21.5 145.1'+ 0.4 277.8 £ 1.0 0.523%0.001
* *
0.5 Mrad 21.6 133.9 3.7 4 5929 2.9 0.491 0.008 4)
A3) *4) **4)
1.0 Mrad 20.3 136.3 1.8 280.7 4.6 0.486 0.002
* Kk
(Average) 51.1*5) 138.4  5.9°9 277.1  3.9*5)0.s00 o0.019 )
Unirradiated 22.4 135.6 £ 1.1 261.7 £ 5.5 0.518%0.007
3) 0.5 Mrad 22.4 141.7 4.0 270.3 5.0 0.525 0.005
B 1.0 Mrad 22.1 143.9 3.3 278.1 5.2 0.518 0.002
*5) *5) **5)
(Average) 22.3 140.4 4.3 270.0 8.2 0.520 0.004
Unirradiated  23.1 158.5 * 1.8 269.9 £ 1.3 0.58710.004
3 0.5 Mrad 23.1 153.4 0.3 265.2 1.1 ©.578 0.001
B 1.0 Mrad 23.7 153.3 4.0 267.4 8.4 0.574 0.00C3
(average) 23.3 155.1 3.0 267.5 2.4 0.580 0.007

Chicks were grown from 1 to 3 weeks

1)
2)
3)
4)

5)

Tk * %

prepared without antibiotics.
prepared with antibiotics.

commercial.

'k’ **’

unirradiated sample.

I ’

gsample I.

age.

significantly different (P<0.05, <0.01) respectively from

significantly different (P<0.05, <0.01) respectively from
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Composition of Chick Feeds Prepared

at Laboratory with 5% and 10% Fish Meal.

Content (%)
Component
FM-5% FM-10%

Cern 60.0 60.0
Soybean meal 25.0 15.0
Fish meal (white) 5.0 10.0
Defatted rice bran 4.1 10.0
Alfalfa meal 3.0 3.0
pL-methionine 0.035 -

Sodium chloride 0.4 0.4
Calcium carbonate 0.9 0.8
Dicalcium phcsphate 1.25 0.5
Trace mineral premixl) 0.05 0.05
Vitamin A,D,E premix?’ 0.05 0.05
Vitamin B premix3) 0.1 0.1
Chromium cxide 0.1 0.1
Crude protein (%) 20.8 20.8
ME (kcal/g) 2.8 2.8

1),

2}, 3), see Table 7.1.



Table 7.4
in Chick Feeds Containing 5% and 10% Fish Meal.
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Effect of Irradiation and Storage on Number of Microorganisms

Chick Treatmentl

)

Number of microorganisms per gram

Moisture

Total aerobic Coliforms Osmophilic Fungi
.feed bacteria moulds content (%)
q 4 4
1 3.1 x 10 1.3 % 16 8.1 x 10 1.0 x 10 14.2
1
. 2 1.7 % 10 - 8 - 13.8
3 8 - - - 13.9
4 3.2 x 10° 2.1 % 10 1.4 x 10° 9.8 x 10° 13.4
1 5.1 x 104 - 1.6 x 10° 6.0 x 107 14.3
o108 2 4 - 4 - 13.4
3 - - - - 14.0
4. 6.2 x 10° 1.9 x 10 1.1 x 106° 8.4 x 107 13.4

1)

below detectable limit.

treatment 1l: unirradiated feed after storage for 1 month
2: 1 Mrad irradiated feed before storage;

3: 1 Mrad irradiated feed after storage;

4; unirradiated feed keeping at 4°C.

Table 7.5

of Feeds Containing 5% and 10% Fish Meal.

at 30°C, 85%RH;

Effect of Irradiation and Storage on Chick Performance

Chick Treatment1) Body weight Feed Feed
feed gain(g) intake({qg) efficiency
1 151.2 * 0.6 284,7 * 4.7 0.531 £ 0.007
2 150.7 1.7 285.9 2.8 0.527 0.011
FM-5%
3 150.2 3.1 285.9 4.9 0.526 0.002
4 151.6 2.5 287.3 5.9 0.52% 0.002
1 153.7 £ 0.6 292.2 * 3.7 0.526 + 0,004
2 149.1 3.5 280.7 0.7 0.531 0.011
FM-10% ’
3 152.6 2.5 2B6.1 0 0.533 0.008
4 153.5 1.8 287.7 1.6 0.531 0.009

Chicks were grown from 1 to 3 weeks age.

1) see Table 7.4.
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in Commercial and Prepared Chick Feeds.

Effect of Trradiation and Storage on Number of. Microorganisms

Number of microorganisms per gram

Chick Treatmentl) Moisture
Total aercbic Coliforms Osmophilic Fungi
feed bacteria mon1ds content (%)
1 x 10° 7.8 x 104 3.3 x 10% 3.7 x 107 13.5
Commercial 2 1.7 x 10? - x 10° - 14.0
feed 3 x 102 - - - 13.5
3] . 5 3 4
4 x 10 4.1 x 10 2.9 x 10 6.6 x 10 12.2
1 x 104 6.2 x 10° 104 x 107 13.3
Prepared feed 1 1 1
. - . . .6
with CP 60% 2 X 101 10 10 13
fish meal 3 X 105 T - -, 13.3
4 x 10 3.6 x 10 2.0 x 10 1.0 x 10 12.2
- : below detectable limit.
1} see Table 7.4.
Table 7.7 Effect of Irradiation and Storage on Chick Performarice
of Commercial and Prepared Feeds.
Chick T eatmentl} Body welight Feed Feed Liver weight MEZ)
feed v gain (g) intake {g) efficiency {g/100g BW) {kcal/qg)
1 121.0% 0.6 265.410.4 0.456 1 0,001 2,41+ 0 -
*
Commercial 2 131.0 2.0 274.5 0.4 0.478 0.006* - -
feed 3 133.1 4.9 274.9 4.5 0.484 0.010 - -
4 134.7 6.3  265.0 8.3 0.509 0.008  2.53 0.02 -
1 137.7% 0.8 274.1% 4.1 0.503 10,005 2.491t0.04 3.27%0.02
Prepared feed ek
with CP 60% 2 144.8 0.8 285.9 1.1 0.507 0.00C4 - 3.32 0.03
fish meal 3 137.6 2.1** 276.6 1.6 0.4498 0‘005* 2.50 (.06 3.20 0.02*
q 147.1 0.5 279.0 1.4 0.527 0.004 2.48 0.06 3,37 0.02

Chicks were grown from 1 to 3 weeks age.

1) see Table 7.4,

2} based on dry matter.

%, #x, gignificantly different (P<C.

05, <0.01) respectively from treatment 1.
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Fig.8.1 Dose Pistribution in Horizontal-direction

on the Surface of Package.
Distance of the package was 39 cm from the center

of slab source {height: 30cm, length: 250cm).
Symbols: ©, height 0 cm; A, height 15 c¢m;

®, height 30 cm.
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Fig.8.2 Dose Distribution in Vertical-direction of Irradiation

Field and Distribution of Specific Activity of Scurce Rod.

Distance from source: (1) 1l9%cm (1 x 106 rad/hr), (2) 39cm

(5 x 105 rad/hr), (3} 85Cm (1.7 x 105 rad/hr) .
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Fig,8,3 Dose Distribution in Depth-direction of Package

Filled with Chick Feed.

Dose rate: (1) 5 x 10°, (2) 1 x 10%, (3) 5 x 10% rad/br.

Symbols:

type chick feed;

a.,

dose in irradiation field; A , dose in pellet

0, dose in powder type chick feed.

conveyor
movement
first saccond
pass pass
. -
] [}
c )
1 1
0.1 L | ! ] ! A X N, :
. Ly 1
0 i0 20 30 40 SO N .
Depth in package {cm) D |+ .
p P 9 .
i
] - —\—-d— .-J\ [ SEp . -
Fig.8.4 D/DCJ at Various Depth 1n Package ~\ 5 *
LY N
* .
Filled with Chick Feed. E *
LY
Symbols: A, pellet at 5 x 107 rad/hr; k
g, pellet at 1 x 10° rad/hr; source
o, powder at 5 x 10° rad/hr; Fig.8.5 Scheme of Irradiation
. 5
0, powder at 1 x 10° rad/hr. Package on Conveyor System.
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B, NLy PREBTHRBAESLOEOy - JOFRBAEETH Y, MLTFEICER
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AEBRERL LI, FAHABOEBRLLZ A MORAES T, BHESRE L TREE
BREE MU0 0EBEEL, “Co HIIIL 100 7C & L. BEH, BHEE, BEBA
BEOSSE3I400TMHE 1 SETHEANTEIbDEL, HEEEEHRETLIAOETF]L 250
HMEEFTHIEOELTUTOL ICREL 1,

FERE AR 4640 F M
HREE 5500 /5
REHEHE 3360 F M
AHEELEEE 4700 5
& & 1820077 H

BEBEH (ER 1A ARA— S —F—r0rnikilt) £45&, NEREIZ8000RHE R4
B, 250000 OBRTOMMER, <L, MKEET222t 4, BEREET 249t 4F
LB, LidiaT, 100FC OBERTOMERI~LVy FELUBREMTE L 8880t 4
9960t A4F & 15D, MED % b iE& 4 20 kg . 18M kg ERB S0, BB, “Co r &
EOhbhCBEFRBEEELACTARREATAR, LUEa 2 M EERT S LHHARET
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Table 8.2 Dose Uniformity in Chick Feed Package Calculated
from D/DD Curve.

Type of Depth of Distance from Di) D/D? D;) Uf)) Ug)
feed package{cm) surface{cm) ’

0 2%.0 1.00 29.0

30 15 16.0 0.71 11.4 1.46 1.78
30 9.5 0.45 4.3
o] 29.0 1.00 29.0

Fellet 35 17.5 14.5 0.66 9.6 1.69 z.07
35 8.3 0.42 3.5
0 29.0 1.00 29.0

40 20 13.0 0.62 8.1 1.84 2.37
40 7.3 G.33 2.4
o] 29.0 1.00 29.0

30 15 16,0 0.62 9.9 1.64 2.00
30 8.5 0.37 3.5
0 29.0 1.00 29.0

Powder 35 17.5 14.5 0.57 8.3 1.92 2,34
35 8.3 0.34 2.8
Q 29.0 1.00 29.0

40 20 13.0 0.53 6.9 2.25 2.75
40 7.3 0.27 2.0

1) dose in irradiaticn field{x 104 rad/hr) .

2) obtained from Fig. 8-4.

3) caluculated dose in chick feed package(DI x D/Doi.

4) dose uniformity in depth.

5} overall dose uniformity calculated by UD x 1.22(dose uniformity in

vertical direction).

Table 8.3 Dose Uniformity and Throughput Capacity on Chick Feed

by Continucus Package Irradiation with 25,000 cisoccsgurce_

Type of Dose (x 105 rad} Dese uniformity Throughput
% * * * * B . k h * %k
feed A B C D E (Dmax/ min) capacity (kg/hr)
Pellet 1.96 1.96 (¢.88 1.02 0.88 2,23 27.7
Powder 1.96 1.93 0.84 0.97 0.81 2.42 31.1

* gee Fig. Be5.

** calculated as the minimum dose of 0.8 Mrad.
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Concentration of chitosan (x10’3°/o)

Fig.9.1 ©Effect of Chitosan Concentration on Coagulation
of Suspended Solids in Potato Starch Wastewater.
0.D. at 660 nm of the supernatant was measured after

centrifugation at 500 rpm for 5 min.

Number of microorganisms / ml

L

0 02 04 0B 08 10
Dose (Mrad)

109 i

Fig.9.2 Decrease in Number of Total Aerobic Bacteria

in Potato Starch Wastewater by Irradiaticn.

Symbols: Q, wastewater; A, ccagulum with chitcsan.
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Concentration of chitosan (%)

Fig.9.3 Effect of Chitosan Concentration on Turbidity

of Blood Wastewater.
0.D. at 540 nm of supernatant was measured after

standing for 7 hr.

at 540 nm

0.D.

| 1 1 i [
0 1 2 3 4 5
Dose (Mrad)

-Fig.9.4 Change in Coagulation Property of Irradiated

Blood Wastewater with Chitosan.

0.D. at 540 nm of supernatant treated with chitosan was

measured after standing for 1 hr at rcom temperature.
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Fig.9.5 Decrease in Number of Microorganisms in Blood
Wastewater Coagulum and Blood Powder by Irradiation.
Symbols: ¢, total aerobic bacteria in klood powder;

®, total aercbic bacteria in coagulum with
chitosan from blcocod wastewater;

A, coliforms in blood powder;

A, coliforms in coagulum with chitosan from

blood wastewater.
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Dose {Mrad)

Fig.9.6 Effect of Irradiation on Turbidity of Potato
Starch Wastewater.
0.D. at 660 nm of the supernatant was measured after

standing for 2.5 hr at room temperature.
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Fig-9-7 Decrease in Turbidity of Potato Starch
Wastewater by Irradiation and Chitosan Treatment.
Symbols: ¢, control; 4, irradiated with 1.0 Mrad;

G, 10°%% chitosan in unirradiated sample;

0, 107°% chitosan in 1.0 Mrad irradiated sample.
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Fig.9.8 <Change in Turbidity and Protein Content in

Supernatant ¢f Potato Starch Wastewater by Irradiation.

The supernatant was cbtained by centrifugation at 12,000
rpm for 30 min. The protein content was measured after

3

coagulation of turbid materials with 5 x 10" "% chitosan.

Symbols: &, 0.P. at 660 nm; ©, protein content.



JAERI-M 83-161

5 vty BENAOKHEMBEO TSNS h &S > FARBHFRBRROES 2~ 3
Mrad ORHCHBELF LR LB, H SEANOKFHRLEDLARIERO BT
Ho#sfiisd, BEBFROMELLFEGTEELDEEL SN D,

933 BHCLZEFLIVNIRORSE

RGN LSy o8 ORI, SEALESRAKITI icid, BEicksy vy
BOENEH oI L TEL T ENBETH B, ¢ Y7 Bt 2 BHHRICHT HHE
DHWENS B, §YSIBEABESESEO S HBEADLSTONAHAEZIDE L, £TTYH
yﬂaﬁm%fwﬁﬁ&bf,ﬁvm%7w7£y3£01£7w7iy§mw,ﬁ%m;a
 BEHOEROOTRE L, Fig. 0.9 kv YMET V7 3 VB ( 0.2% BE, 001
MY v EREE R, pHE0) AN, b, 0 CTRHELALLFDEEEOLLER L. 540nm
i BHABER, 0.2Mrad UTOGERTROTHICHMT 57150 TH -72%5, 0.3Mrad L
FTRAaMicEN L. O, mTHEHELESKE, BEOLRRED QUL -T. T05
ﬁ%ﬁﬁﬁm5xlf%%@#h#V%ﬁMLtélé,QBMﬂdHLT%LWﬁﬁ.%%
ﬁ%ﬁ%b%ntobmbﬁﬁﬁ,&L02Mmdfﬂﬁ§ﬁ%%btﬁﬁ?,@%,%%ﬁ
%m&&&&%@%nﬁ@otait#bﬁymiéﬁ%ﬁ%&ﬁﬁbf,Lﬁﬁ@@ﬁyﬂ
SESBEIRMEL L, 0.4Mrad M EDOBEIC X DERICEE, KBIELILIHPHETD
S, AHTAT I VEEAAUEMETTL0Mad FTEHLTS, N, B, O, RLbIE
BEOFRREEAERZDOAT, FHF L VERMLTOESE, HRSEHLLRTED
ot CORICYVIMETAT I vRART AT IV EDEELICEERL LT LN
B ERT. THINOHEEAEOGPC O EEFig. 9.10 WKL/, O, FORHTE
ﬁ%&%K%%%ﬁbf@f@ﬁéﬁﬁ?@ﬂ%%Lt@ﬁﬁt,Nz$TM%%§ﬁ%ﬁL
b TNOOREREO, PEHICLES v HORBEHELTOHEERLTHD, ¥
NI EABESELEHIE0, RFROAZRKETRHTEILHPLETH 2. LrL—HROD
%ﬁﬁ%??@%%f@,@ﬁ¢®ozuﬁﬁ%mﬁ%?ﬁﬁénttiﬁhmiﬁiu@%
&ﬂeﬁwoﬁﬁ,Nz$T®ﬁ%ﬁ;éﬁ?%®%km,iﬁ?wfsvwﬁNfﬁvﬂ%
T v DBERELL, &Y BOBEIC LD, BEEAERES LV SERSE SR,
aywaﬁ@%%mgéﬁﬁmm,s»S%éﬂawﬁﬁ%éwgéémtﬁ*%éﬁﬁﬁ
AT E DR REAIC LD bO e 5018 S - SHEAKIGREEY VF - L0B
510~20%.132 DERILT—CDBAE10~60% 00 LHESNTHY, BHIKLDH
1S - S BEAOERIRS YN/ EORECEELREERLTOSEY, S~ SHEUANADR
HOBEbAENbOLEALND, v vIE7 V71 vl THDS - SHEAL IHOSH
52543 10pEHL, ART LT A1 EOS - S BHE 4EOSH BEET 5
CRL YTy, YAFAVERERLHETET §/ BEBPHBEDE LD, BHITE
5ﬁ%ﬁmméﬁEUt%@&%ienéoﬁ%ﬁ&éavﬂﬁgmﬁimm,9VN?E®
Eﬁmm,%E,Mi,ﬁﬁ,ﬁﬁwﬁﬁ,#ﬁ%gﬁaﬁ&mﬁﬁﬁ%5?6t%iéh
ERicy v s BANERALLERT 3 nick, RBORBHEHEBILLPLETS 5,
fd, BEHICEOEE BENLEs v o BEARRRELTHC 2 ESICETOREES



JAERI-M 83-161

1.6 T T T T 2.0

1.2 41.5 &

.

=1 tn

= E
o

= e

“ o.8 | 41.0 §

+ +

[} =

[}

g 8]
[a)

y =4

© 5.4 p do.5 %

Eu}

5 Q

1Y

[=¥]

o
0 0.2 0.4 0.5 0.8 1.0

Dose {Mrad)
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Fig.9,10 Change in GPC Eluticn Curves of Ovalbumin

(OVA) and Bovine Serum albumin(BSA) by Irradiatien.
a) OVA, unirradiated; b) OvA, 0.5 Mrad in 02;
c) OVA, 0.5 Mrad in Nz; d) BSA, unirradiated;

e) BSA, 0.5 Mrad in 02; £) BSA, 0.1 Mrad in NZ'
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Table 3.1 change in Scme Physicochemical Properties of Chitosan

Irradiated in Dry State.

Dose Solubility Relative Coagulation Released glucosamine
(Mrad) (%) charge (%} property{%) (myg/g chitosan)
Unirradiated 2.3 100 100 0
c.1 2.3 100 97 0
1.0 2.4 101 97 0
5.0 3.7 99 - ‘ -
10.0 4.0 $7 87 2.0
50.0 16.5 92 78 11.7
100.0 27.6 87 60 13.3
¥ T T T T
10°F -
e
— 2
o 10°F ~
2
>
+
-
2]
0
&
. 1
o _10 - -
10° 1 ! I ! L
0 1 2 3 4 5

Dose {Mrad)

Fig.9.11 Change in Viscosity of Chitosan Irradiated

in Dry State.

Viscosity of 1% solution in 2% acetic acid was

measured at 35°C.
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