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Identification of Filamentous Fungi in Paper Damaged by
Tsunami of the Great East Japan Earthquake
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Abstract

We are developing a new easy—to—use method for rescuing flood—damaged paper by using salt water.

In this study, filamentous fungi in paper damaged by tsunami of the Great East Japan Earthquake were
identified by the method which can detect sensitively filamentous fungi in a small sample and the results were
discussed for practical use of the salt water method. No filamentous fungi were detected in tsunami—damaged pa-
per without mud sampled in paper products storage in the Ishinomaki mill of Nippon Paper Industries Co., Ltd.,
but Penicillium fungi were mainly detected in paper undamaged by tsunami sampled in the same place. This sug-
gests that the effect of salt water on the inhibition of fungal growth for osmotic pressure would appear after pa-
per was wetted by tsunami until it dried.

On the other hand, various filamentous fungi were detected in tsunami—damaged paper with mud sampled
in the same place. Tsunami-damaged paper with mud was likely to bring about fungal growth at high relative
humidity, probably because numerous bacteria and fungi live in mud that is very rich in nutrition. This result
shows mud on flood—damaged paper must be washed away with salt water or fresh water to remove fungi and
nutrition. Alternaria fungi were mainly detected in paper damaged by tsunami and left for about 3 months out-
side the Hachinohe mill of Mitsubishi Paper Mills Limited. The salt amount in tsunami—damaged paper left out-
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side was considered to decrease because the salt was removed by rain and dew condensation. So, the effect of

salt water on preventing fungal growth was lost and fungi such as Alternaria fungi grew on tsunami-damaged

paper left outside. This result shows that the decrease in the salt concentration must be avoided during the

emergency conservation of flood—damaged paper with salt water.

Keywords . filamentous fungi identification, mold, salt water method, seawater, tsunami—damaged paper
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201143 H 11 HICHEAL-HHAKRBRIC X KT,

K OREBER SRR LAz EPSEMIC X Sk
RHIEEIC X DI X o TRERS LR rEE L
MOBRZORBIHNECOBWEAWI LI L THD. HEIE
BELKSVEHIE, OKS (Brvo—2R, Fr7 2,
EWREST) BRESE LTERT A, BRPICREL
TWAHBEREREEHHRESE LD SME RSE LTHEY
FHTAZLbH S, TRILBPHER L EORLEED
BE, DEDPEHTAZLICLY, Bl TOHHEIFTE
B AR, AEETRRZED ZOEEOERS
S THBELIETEL 2B R ATMEEND L. KL
Lt D&, HEORARPAEYICHKRTLIHEBICL -
TEMMMENZ L {BrbN b Lk, B EEICK
DOYIBLFN LD EITT LI LB TFREINS,
BETI, ARERE L 2-8CUEM LB B HE Rk s X
STHUTEZENEFT LnEENTWS, LirL, EZE
GRS L AR, KRIMnakE, mRITRICBALET
OEMICHOA L0 HEE, BLUORMAEREESLEL
bz, WHEMSLRESR FETRBAENLFEEIISY
v, T2y ) —VERIIBETAZLETHILEOEEE
WAL IEDS AL ER OM T 2t il & LTH
WwWHhTwab, Lihl, 2%/ —VEFIZLIVAAZF) 7
(TR T B A%, D EREBRIEEREL 2\v. 2004 FEIZEE
EARG BRI IC KRS L, TURE [HE] OFL
WHIEAHE S ML EED D, TORFEE I DI
Ly 7 — VIETEEH EOBFHIHNEEW 2% R L,
HEREEIIRETALDIEB T TREREEDOT L a—
WVICEETALENRLLZ L, KiBEOT VI — LTIt
MAEYORER (REER) &L THHShATEEND S
ZEFBEHMENL L) koY Ty - idES
LIRSS DT, KEOKEWRIMEIFET A7
EMMOMEENTFRENLGEICIEI) s+ RiER
HLEEERL,
FITEELIIRERI LR BRIt E23 <
WKWREEICEBRETELVESIZBWT, REIEAKICRETS
&) R ILE T H € O85E % B CRSBRFHROML T
HIEELTWwWA, ThETOME,S, WAERELST MY
TATHBLUEBE L% DEDIERICEZFET LI L
T, BAKOBBEEOFEICI ) AEOBEEAZEALWA
LML ZEFRHALREL ST, T, BERICRBELLK
RO ML, KTHEGET A BUIRLA F 72 13 ARH THL E H
HEIRMEIZL Y, MIERETLELRWOICRETES

CEFHLME LS, COEKICLABRARFEOT
£ F T, 2004424 ¥ FAYTOTF = HiIX D Kid¥E
TARELZZ16 P rOTHBRSFEL - IRFCT2,H
UEMESNIZIZL2DDST, AERITEALEML L
ol WIRE P LEL. BREREOERICELIE
OWMFITHLEMEEL, ChEemcER g%
ZlL71s

AIFFETIE, TTHHAKER Tl 8- -3k
MR HEE T A 72012, B RDOWKOIRRENE
FiTotz RIZ, HEOEEOERIEHET TSRS
EFZ, HIHSAE% L7-IERERMN DNA Bigd: 2 flH L
THBMEORREXFRETELFE""2ZHWT, AKX
KNS & L PO OARKE OFEOMERDS X OH
Fi[F 8 & 475 720 195 N4 b 6 BAE R O KR
BEOERLICHETA2ERE T/ b, RKELE, &K
WCEWTAFELEE LTHONLTOOR (HE) &
TH (%/3) ORWTHL, 7z, JEFFREA DNA HEIE
&L, Phi20DNA R 25 —EZHWTH 2 A DNA
128 N AEOEIERYTIE A Wi X T OB HEk 1
BT A2FHEOIETHL. COFHE, LEORXBBICHE
ETHBMEORREZMEB I UHERETE 52 FET
HY, AMTELTD 1 mgBEOAR» HOEMEFEEIZ
BRI L7229
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2.1 EEHEBUS RO EKOIEEREBIE

2011 4£ 5 H 12 HIC H AEHH % T THRILL 7-1
Ak 2011 4 6 H 21 HIZZ 2R T TH AR THRILL 7=
K ORI 7 EdrEEt (MASTER-S/MillM, #R7 % =)
BLUHBNREMER 3 EEES (YK-31 SA, Lutron
Electronic Enterprise Co, Ltd.) THlE L7z, FEFhD
MK DR A % Fig. 1 DM ETxHITRT, HAR
S T R Tk 2 BRI L 7o s, RGBT e
5# 1km, ENTO2 58 3km B T/l =2 K
ANB THHE Tk 2R L - hiid, AENomEE
RN OW A 6 F 8 3km, B AN O O2 54
5km it Tz,

2.2 RS O

2011 4E5 H 12 HICHARMAE T OBENTE LK
(Coated paper) & FE# (Fine paper) @ 2 fifHO#t
s, (a) BERICBALEZES, (b) #EICXLEK
RN, (o) BEHEISEARLTRIMNE L TWELE5
FERENER L7z, BLKE FEROEGSOFMIZ2
WU Table 1 1R RPUHLE % Fig. 1 O ETOR)
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{a) Vicinity of Ishinomaki mill

Fig.1

(b)  Vicinity of Hachinohe mill

Sampling spots of seawater and tsunami-damaged paper (maps provided from Digital Japan Web System®). The

cross mark indicates sampling spot of seawater. The red circle mark indicates sampling spot of tsunami—dam-

aged paper.

Table 1 Details of coated paper and fine paper sampled in Ishinomaki mill
Kind of paper Coated paper Fine paper
Basis weight (g/m?) 64.0 81.4
Fiber furnish BKP (HBKP (main) +SBKP) 85% +DIP 15% HBKP
Pigment GCC (main) +Kaolin clay None
Binder Latex and oxidized starch None
Coat weight (g/m?) 19~20 (total of both sides) 0

I

Photo. 1

TRTo AT OEE % Photo. 1 IZ/7RF . FRILL 7-#
AFHIEAZH - 7D T, HERPLIRBICIIMI T WA, £
OBEOMRITIE Y- T,

2011 4 6 A 21 HIC=FHEAFR LHOBH N T, #ik
Ik TEENSIMIE SN TH 32 HHBEIMNGE S h T
Wiz (d) FE#E T (Uncoated paper) O 2 FRELL
7oo COMEAFORTEOFMIIIELTTH S, FIHE
% Fig. 1 O ETORTR T, ZOFBHI—EMKIZTH
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Paper products storage where tsunami—damaged papers were sampled in Ishinomaki mill.

M (Photo.2 DT &) 2%V, TOFFITH EDE
AR T & /o

FiE Thy THREUL 7281 6 FEOMKEEL & /U5 T8 THRELL
7= 1 FE R 2 W o [ B9 72912 50 mm % 50 mm
DB I Hlo T, RRWRERBRIZH L7z A%
WTHER L EER (o) EAFLETRIL 238 T
(d) &, HENIHEBEEOEFEH L Tz, 320
AR SR Z A L7228, ostiid 1 3B 3o % E
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2.3 ISR DNABREEZFIAL -BEFREORE
FIH S A5FA%E L7 IE45 A DNA MigEE2FH L-FE
FEXHCTY, 2.1 THRIL 2 SRR I
FTAERREOREZT> 70 EWAF — LI Fig.2 IIm
ﬁﬂ”f%é;@twu.%ﬂ%ﬁ#vw%g—quv

4

e b 2o L : #— (ZHGWHR) ZHCT, WAEEFET, 2,500rpm T
e o ' Bl f*l'- : 8 77 f E!J‘f’f}ﬁﬁbf‘ O, DNeasy Plant Mini Kit (¥ 7
P @ R . - .-‘"p i Fr) BT, SHFIEVRREORE»S T 2 L
b B T e ‘ DNA f»ih;l L71.,. FOHEY 7 L DNA i HE 2 55 &
T e T - - LT, Phi29 DNA # ) 2 5 —+ (RepliPHI™, EPICEN-
TRE) & HV ‘TJI’"*{”’?’WVJK. 2% 0¥ /7 5 DNA 0)"3_’\‘:#

DOYFFEACHN IR, WIREUS 2175 72" BRI RA Y hEf
Photo.2 Tsunami—damaged Uncoated paper left outside DORIBHE Il % ;,fhf B LT, Fig.2lemL s r[.)[\*:\ @
Hachinohe mill for 3 months. ITS region (Internal Transcribed Spacer region : ITS

) ZAREIKFENRTI4 =2 HVT, mmam

AT 7z WRE X T - -3l O 5 E % Photo. 3 12 HE" @38 Y 12 PCR (Polymerase Chain Reaction) 31k
Yo L7z DNA OSIEAHEFE T & 72 PCR B @ &5 5 DN \
Wik A2 % — (pCR® 4 Blunt-TOPO vector, 4 ¥ ¥

Coaled paper (a) Coated paper (b) Coaled paper (¢} Tine paper (a)

T'ine paper (¢)3

Tine paper (b) Tine paper (¢}l

Uncoated paper (d)1 Unecoated paper (d)2 Unecoated paper (d)3

Photo.3 Paper samples for identification of filamentous fungi. Coated paper and fine paper were sampled in paper prod-
ucts storage in Ishinomaki mill. Uncoated paper was sampled in outside of Hachinohe mill. (a) Paper damaged
by tsunami without mud, (b) Paper undamaged by tsunami, and (c) Paper damaged by tsunami with mud. (d)
Paper damaged by tsunami and left outside for 3 months.
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(A) Disruption of samples
Milling of paper samples by Multi-Beads shocker

l

(B) Non—specific amplification of DNA

Schematic diagram of non—specific amplification

Non—specific amplification of DNA by Phi29 DNA
polymerase after DNA extraction

l
(C) PCR

5° TS1 ITS2 3"
ppp M W e OH

18SrRNA 58SrRNA  28S rRNA
TS1-F [TS4-Uni
{Higher fungi-specific primer) (Filamentous fungi-specific primer)

Map of rDNA-ITS regions

PCR using the filamentous fungi-specific primers for the

ITS region of rDNA

(D) Ligation of PCR prduct into vector
PCR product

A e
@ Vector
(E) Transformation into Escherichia coli

(F) Sequence analysis

Identification of the species by BLAST analysis
using the DNA seguence

E. coli

|

Fig.2 Experimental scheme of identification of filamen-

tous fungi in paper.
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Oy ) W94 5—3ay DNAYF—EZEHST
DNAMARLEz>RFARE) L, 26ICKBHE (Es
cherichia coli,JM 109 Competent cells, ¥ %1 7734 F{fR) &
BEER AT 7z, B, N7 ¥ —LdBETEHAAD
HMELLTHWSLRLDNADZ ETHY, DNA Y #—
YLIZDNA DYNB 22 BEDI L THE, DX
L THAELou=— 2fZEEIZEIRL, TempliPhi
DNA Amplification Kit (GE NNV A7 T3 T84 A
#R) 2HWTTZ7AI FDNA OMIEZT-7-. HIESh
7277 AIFDNAZHREIZIDTICS 7 A v 7 Ay — &%
ybh (Ry o=y -dI=N¥—MR) ZHVWTI—Fr Y AK
Bz 4Ty, DNA ¥— 4 % — (CEQS8800, Ny Z# < ¥ -
I—)V ¥ —i) 12X o TITS SO LIS 2 gtE L7z
B o R 2 BT, SRENLEZEE O£ T4
%4+t » # — (National Center for Biotechnology Informa-
tion, NCBI) @ AM[FEMEMZE 7V T A L (Basic Local Align-
ment Search Tool using a nucleotide query, BLASTN
http : //blastncbinlm.nih.gov/Blastcgl) 12 & % fi##7 % 1T
ot2a TORE, BFNFA—FIE, BTF 74NV T
7zo BLAST #Z |2 & ATk Roh TR HEEO &>
ST E O E LTRE L.

3. EREeEE

3.1 BEAHRRMELOEKOEERE

WREOHROIRIREX 3.1% 25 3.8% THAHH, HAE
BLACA S Tl X =2 B0 5 TG TR L 72K
X, L OO S AkRKE R L - TIRFEOEKD
RREE L D HIEC, A EDRMAIT LA EHZ SN DHIRIR
EE35% LD b EAFHBNELR 57 (Table2).
TOIORHAREI THEH© 8o 7oL, REOIR
REE L D) LRI AR OWEAKAS, NI & it o A%
PRSP THHKERE ST DThHo eI NL, L
73T, Wi %88 - 723 ORI L - T
50XHH Y, R OO Ei TIEIRRE O W iE
KK TH 7T e FHEEINL, EBFEREIZEST
b, FORBEMEWEIEIEROZREEIZ X S A IR
KRS aEr vz, MICHEPFEZTLE D TEEHE
Wb

3.2 BEITSTERL AFZEHEEOERERR

HETHTHRILZ6 fi@%iﬁi?&%ﬁ@ﬂiﬁﬂﬁ‘ i)
o 7-38kH % Fig. 2O A F— AL IZfE-> TPCR ¥ Tir-
7=1%, PLRE%*@}:\.&(@&%&R«H FOoNh/-EHE%
Photo. 4 \Z/R ¥, Wit T8~ — 77— ($ X 174 Haell di-
gest, ¥ T34 FK) THY, Kim2FH»HHENIEIZ
BTHK (a), (b), (), RFEMK (), (b), (c) 1,(c) 2,
(c) SOMETHL, CORRPSLBTH (b), BLULE
B (c) O 3RBETH» HAREZ LIHEE ST b 600-800
bp 3 EDH A XA THAY Fhmh s hiz. HHOH A XD
B3y FAWRH SN 5 R RE ORI ZE % 1T - 7248
% Table 3 12757 - Population 1ZH X L/ 8 K%, Se-
quence length (&M T X 7-RAMY| O FE X, Accession
Number {& BLAST #3512 & 2 i £ oh Tl & A FEE
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Table 2 Salt concentration of sampled seawater

Sampling spots of seawater Refractometry  Electric conductivity
Vicinity of Ishinomaki mill 2.1% 2.07%
Vicinity of Hachinohe mill 2.8% 2.73%

(bp) ™

1350
1078
872
603
310

Photo.4 Electrophoresis of PCR products prepared using filamentous fungi—specific primers. (a) Paper damaged by tsu-
nami without mud, (b) Paper undamaged by tsunami, and (c¢) Paper damaged by tsunami with mud. M : Size

Coated paper

Fine paper

(a) (b)

(c)

(@ (b)

()1 (c)2 (c)3 M

(bp)

1350
1078
872
603
310

marker
Table 3 Kind of filamentous fungi detected in paper samples
Sample Population Sequence Accession Species Sequence
length Number homology

Fine paper(a) 0 — — = —
Coated paper(a) 0 == = = ==
Fine paper(b) 0 = — — =
Coated paper (b) GQ 161752.1  Penicillium dipodomyicola 100
8 603 EU833212.1  Penicillium chrysogenum 100
AF 4556544, 1 Penicillium commune 100
1 509 JIN 198455, 1 Acremonium sp, 99
1 472 GU 910192, 1 Uncultured Malasseziales 97
1 238 JE793539.1  Penicillium chrysogenum 87
1 452 GU 910192, 1 Uncultured Malasseziales 88
Fine paper(c)1 2 507 JF 440581, 1 Alternaria alternata 99
Fine paper(c)2 7 376 EU 497953. 1 Acremonium strictum 99
2 563 EF 540755. 1 Geomyces pannorium 99
2 472 HQ 711617.1 Alternaria tenuissima 99
1 315 HQ 212337.1 Uncultured Mrakia 99
Fine paper(c)3 T 582 GQ 161752.1  Penicillium dipodomyicola 99
3 554 AY 873967. 1 Geomyces pannorum 98
2 597 AY 873967.1 Geomyces pannorum 88
Coated paper(c) 0 — — — —
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DE o -EHOMEOF S, Sequence homology 1 FAEE
Fr bl oSl oRERY & &L HREO S - - H
OEEOIEREEY L OFHFEL T,

HWRICRAKLIBTH (a) BLOLERK (a) OFRKT
i, Wi hhdol, HEICLLIEBKE %htﬁl

(b)) BXULEM& (b)) ORFTIE, BT (b)) DA
Penicillium B &l b LI RE M 2 iz, E%I{fﬁ
(b) T, SMAMIZFE UHAEEY)TH ), BLASTHRET

3FEDE (Penicillium dipodomyicola, Penicillium chrysogenum,

Penicillium commune) & 100% OAHFMETH - 7= BILHK
(b) Tl 12 M@ 8 [EIRDT Penicillium W THo7=Z &
D5, Penicillium B A OFLFELOBE Ll (EPHFEO
PTEEEEIBGERP S VE) THh T
Penicillium JBW (TFHE) 1ZIEROHAETTHIZ L <
HZ, MOBEVIZ L - THRE, &, &t, 8t 8
A hBICKEAERL, BRILET L. —ELS
L7ztaRZ2H ) B C & LT 5)25}1 h, THRHOWIE
MGPH LML > THELRRTHLLEAH . &
T# (b) TId Penicillium ﬁﬁ"i’tpll}& L 725 KRB A
ENDIZH LT, BLK () BIUTLEEK (@) Tldw
TS RREPM SN heh o7 Eh s, M OME
WZRIERZ <, HERIC—ERAKT A Z L THOFMAR S
N7 REMEAVRIE S iz,

FH# () Tid, 3 20RBK ThEhIZBWT Alter-
naria \B#, Penicillium BHW ., Acremonium 1B HME 5 L
LTt s o ?EEPG WIEEIZE L Do T T - B
fFIEL, DPOBELRRETVHEETA720, BROMNAELL
H PR AR T'*'Fil‘ (b EHDIFEFITHEE LR TWIR

LA 72,

Uncoated paper

(bp) ™ (d)1 (d2  (d)3 M (bp)

1350 1350
1078 1078
872 g72
603 603
310 310

Photo.5 Electrophoresis of PCR products prepared us-
ing filamentous fungi—specific primers. (d) Pa-
per damaged by tsunami and left outside for 3

months. M . Size marker

BhTwaY,

3.3 ANFLIFTHERL ZZEHCBOBRERR

3.2 LREARIS, NP L THRECL 73 g SO o M0
LS 72BN % Fig.2 DA ¥ — L1255 T PCR
T TiTo7z1%, PCREWZE /KT SEZEICHELN
EH% Photo.5 |2md ., MwmidagTE~Y—F—THY, £
W2 FEHDPSENEICEETH (A 1, (d) 2,(d) 30K
HRTH5H. ZORKEEDSIERTHD 3 BAEETH S RIKE
72EHEE S D 600-800 bp fFIE DA X TN Y FHHH
2Nz, HEYDH A ZOH—r Faketh S vz e
FIKE ORI EZIT 5 -5 % Table 4 12/R 7

BTholZeMEL LA, THE1gITIE, 10~10"1E FBITH (d) DORFETIX, 320N IZBWT Alter-
OREMHBHFIELY, BRI SHE A — PV TOMREMIZ  naria BHEZHOE LRRE PRI SNz, FFRTH (D)
blem' B72) 10°~1°MRD/7I7 T U THCL I ENM 1, (d) 3 Tl Penicillium BE A S hiz, HEILY TR
Table 4 Kind of filamentous fungi detected in paper samples
Sample Population STS;;;;:G JE:E:;ZH Species EZE;T;;:

Uncoated paper(d)1 4 408 AB 667801, 1 Alternaria alternata 100

3 477 JF 491202, 1 Alternaria solani 100

1 519 JN 572056, 1 Epicoccum sp. 98

1 527 AF 444629.1  Leucosporidiella creatinivora 99

1 429 JIN 038503. 1 Alternaria sp. 96

1 204 JF491202.1 Alternaria solani 98

1 446 JN 572058. 1 Penicillium sp. 98

Uncoated paper(d)2 12 566 AB 667801, 1 Alternaria alternata 100

Uncoated paper(d)3 5 610 GU 566303, 1 Alternaria alternata 100

4 622 AF 444417, 1 Guehomyces pullulans 99

2 533 JF 704118, 1 Penicillium sp. 99

1 265 FJ 210489.1 Alternaria sp. 96
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UL F- Bk S Ic B WT b, Alternaria S & Penicillium
BRI s hTBY, P ELbID2o0H I, MK
FHLS BT LT HERABETHL LB L2,
Alternaria BH (AAHY) 1S (F3E) OFEEHE L
THSh, BREFFRELTR-TVALEDTLIVF—HR
RKRHEREFB|IRCTT LAY E LT LA TY
bo FEETH () oREHL, AT THOIMANTH 3 »
ABBEAE S R TW2RIC, BARERELR &OBE TR
FoEAEE UIRRBEOE LWK TR - T, BEFIC
X5 H CHIFRBEIRSEII T HRIES W a Dol
EREZLEZ NS,

%, WO 2% TR O 5L 7 ¥ ORIz 5%8
FRIZLTWAIEERH D, FOHIZEL TS HOM
AMETH 5.

3.4 HEKEOEALICAY EBENENEENDER

3.1 OFEHRRCH I 0 0 i K O YR EE ARG R 5, i
FEEOWKORIRER, H<{OMO»5RH5ikKER
LoTHEDEENIZEALENZONLIEREES % X1
HEWTEEAEW EPHLNE Lol FlKIZIE
ZL DN F) THFEEL, EEHK, TEEBEK, kL
PRL - TV ALHENEDSH L. FD70IRIL 7K % {7
ke LTHBETAEER, FoXEMHTLIOTIER
, MBEZE LT H2LERHBAEZIHLT HUEFLET
HHEIEDPHLIIIER 5T

3.2 ORBLGOEBMIGROE FER R H, MKICTHE
PEL-TEE, BRPOSHOBPEELRETOR
FIZLoTHRIZHEPREZ R TR LIEFHONE Lo
foo SO EMNBERRPBIIC L o TRKERIE LMK
PEHELTWALEEE, WICHELLREZ, BRKTHRVIR
L7Bicd oIl s ¥ 5, HARTHVR L%
ICHAEKICRESETRARETAOFEI LI &S
FIHHL 7=

3.3DONFALHOEREEIMOBMFEERH R, S, HA—
BEMERICERK LT BAME S - ailid, MK HEE
OB TR EOREFHH LIRREOEFE LWE TR
> T, BEFEIZ L0 EWHIHEEESKERIC T RIES R
B, MHAEDPEZTLE S TEMENH S Z LR
iz, COZEPLRERER LI -MARKITRELT
RARET AR, REEORTICRE2 N IT2LELND
5T LAV L7z,

JRIREE 3.5% ML EOEKICHEREZRIEL T LER,
WAROEFEFIZ X % H il ESRERICEH S, TR
BICIIMEOER X2 S 52 28H%EIH), TOH
DIRYEE T WAL T O EZIY (I X B BUIEATTRETH 5
72, BERHFO 1 >OEFE LTHMRLETH S &
Zzbhb,

4, & B

HABA & LY & =28 3005 THA i THRE(L
7oifEKiZ, B OO SR 5K ER L - TIHED
WAROIRIRE L ) KL, AEOBEMBIILA LT Z LN
LHIRMEEE 3.5% LD bW EAFHE ML R nT, 2D

O HAREI Ttz 58 - 7R OIRRE L, B
Lo TiEH2EHH Y, MONERLH OO 1K TIIRRE
DENIFERPIN K TH -7z EATFHRENT,

H AR AE T3 O B RN THM I — R K L BRI
L7-BT#B L LEROFRBTEE I S o
A, BHENTEEICLLZRKRERNIE TRORA T
Penicillium B % o & L7SRIRE A S h 7z, H#EIC
—EEAKL7-C E THRADEELIZ L L H CIBIRIRD %
BL, AENTHOEBRTAETICH EOREMAIR S
NI-WREMEA R S N —T7, BENTHEEICEALT
A HE L% T BRI L7 PERKORETIZEHO 4
WHE AR S iz BPICRFFICE SO TI T - H
PHEEL, POBELRRENVHEET L0, ROMEL
TR KT ENE 25 L HPEFIIEELS TV
KEBTHFCEDREZONL. ZORFED S HEIKLHERE
TREHI LU A LT HEEE, RHRICHEE
THLHEPKREDZEHEL DI APEKRTIRZ RV T T
BEVLETHL LIV,

ST T ORI THEEIEKLE 3 AME
FLELE 2 - dEEE TR O SR TIE Alternaria JFH % ol &
L7=p R At S iz BAVE 3 7ol #i i,
AP ZE L EORBETR EOEA M L, HEREOE L
W TR o lcb A EBEZ 2L EZ NS, ZOHK
R LHEARGERICIRREOKRT IR M T A LETH
HZEHHB LIz,

it &%

B L 7R B X T AL ok 2 I L TTE
2 LAHAEERASHAE TR OERKGR, LFES
K, ZZ WA S/ V0 T 0%l AR IS < &
LEWEd. A7, AMEEHHELE LM FHE6F
JEBh AL P 22 SEELAFZERBD L, YOV b - A L2 AW
[ 2010 AEFEEOFZEBI G, =M EEBREE AL 4 2011 SFER H A
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