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1. EC®IC

20084F, WAL HETICH 2in L5 o0 =A% (R4 - ERTE BE L) 128\ T, fRiRiE
PR DI T A F AL N Ay Priobium cylindricum (2 & BHEDSTER I N2, 5102,
20104F 12 A YD AREEE PRI TORIC B W THi T —7" NI K & FH v 72 KHUE 7 B b
TICE-T, CORBIFIZOMBICEIT 2 REEEMEMET 2 BE L BEHO LNy LD
IHEDVEDTHDEIENPALNPICT 572379, TILHD IS A VFRIZ H ORI S %
N FRIMREEICHELE T 2 LRI LT W 549,

FIFH N A DOWETIE, BMO AL S THGDM E THRIRIIZAIEA 2SN, B
TN E LTOMEZIFTR-TLE) (K1) 2, 2o &) L2 RITTAR
MERNAFIE LTz e T )2 E<msnTs), vuT ) okETIIe L e — R &5k
FTHEFR (RVF—x) ZXDERIZ L) AMORER KD 2B IS S, 4RI Z > TR
BHNEITZERALT RIS B 2 LD ST W B0, 20 &9 AR D o i fiiz 13
a7 ) OGEICHET AMAEMP AT 5V T - HELTnE 2 t##&Uw#%ﬁ
%nfwéff‘l‘””, FAEDTZEIC L > T, YT VHE LRV T —ElET2A6 L TBY, Mk
P52 NT7—XE25WLTWEIENRHLNPIZEINTWSR Y, 252, vyaT7 ) ticy,
AMERD S I X)) ALHO—HER, tro—2E0ME2NET 23X 7V HOL»rCLE
BAGDT ) LNV T —XDBETERATL2LD0H L2 &b ->TETWSEY,

Z 2T, ARIGETIE, BEAEEWO DM EZSEFICNET 25T 7506005, a7
VD EIICNT =X EDBREME > TAMKG 2R L T 2D T3 hwWhrbFHz, 44
FH LN LD DN T —RIHEERAE L, FORE, DAL ARMEnEL W
LMD AU OV T, HEISEL 7 —EIREDIRINEN L 2 L b > T 5,

2. MM HE

. R H

ﬂ‘ﬁ“}‘ﬁ LN Ny Priobium cylindricum D)L, 20134F 4 712 B 1L#G T55 =A% D H
ER S B EIRS WEE Lcob, L2 2 L, A4 F i v a3, fFlE
6 HZTAPULT 22 EAVHMI L TWB29, L7zhi-> T, EBRZ4T 57220134 4 H16H, B LW
[F4E 5 H21HICH W28 i, 22 ukind micim w2, W bERioMk e 2 siisd, 4
Aoz, F5ERICECTE Y, REeZHaTh 72w, 5 MO KREOMEKILMA
AW OIREZH VO TETEBY, BEALEDRLTWL DL -T2,

F7, WHEERKET L7201, ot 7 —¥iEEAT2RBELT, A v T Y
AL NA P R L7 v 77 A AL NA A )Y — Rk s —
() HOEHRE AL R A2
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|
C
Q@-1 (AR e
%’ Rect | 2,00,

2op 2 28 Way

1 FFFH N LY Priobium cylindvicum DWEMDOH] (a:Q-1, b:Y-2) B I OFRICL 724
Esr & BIHEAR OH] (c)
R ER AL s S 4, IEIALTEIRICZ %, 5D F - T 230 T o »* 13
LAY 5T WwWh,

Hodotermopsis sjostedti DYl 2 1 FH L 72,

ZDEP— A IAM 2 InE L e v fbME R L LT, #3233 A Lasioderma  ser-
ricorne B LU, b X A7V F T2 Ay Attagenus japonicus HhH, b X)L F T
LY Anthrenus verbasci JEHIZDOWT b 2L T —EiEHOUIE % KA1,
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2—2. LS —EFEHDEE

< tEihEEDRE >

FA TN ATYH, FFxaT VR, XA VE T AVHRIZOWTIE, £RD
iz TR D, BN S w g oL v Ay, K, EX2oNLA VT T Ly
B DWW T 2R T D 2 W L7 BOR T > 720 B, 4 — F 7 v —7 T L 72 FLék o
HIZ AN, EARERZMZ CRHICHRE S, JBTTVELL, 2005, 7a7 T -+l
%] (Protease Inhibitor, Cocktail, EDTA free +#7 54 72 7) %1/100%m0 2 72100mM
FEWg N 7 7 — (pH5.5) 200l 2 N2 T X <Ok BETHHEL, 14,000rpm, 1047, 4°C T&Elb L,
BIE R L CHLUIh IR & L7,

<t{EHHBREDNI NI EEE>

B2 DA IZOWT, J5H, 10f5AFURRE, 100f5ERHkE e 25 pl HEL, £
nFEnz2DC7ua57A4 7T vtA ¥y b (Bio-Rad) 12X V) sz 7y, 206 (Beckman
DUB00) T750nm DWFEZMET 2 2 L2k ), & o XV HRENEREIT-72, &8, |
3, BSA(Bovine serum albumin, 7 > IiET/IVT7 I ) EH v, 0 ~1.5ng/ml DIEED
e T 6 R ANE LTRER L 72,

<fAHHEEDELS —EEBHRIHATD-HDEE >

Lo — 2R MR HEERICITZ S OFEMS D 5%, ANNFEIC 3 FEOBERIEM: % i
T 272012, T L) 382460 L7,

JERE 2L — 2 & L T carboxymethyl cellulose (CMC) : #&iufEi 2 & > T Zewnif
B e —27T, plErEnizy, Vs —tDiiErd 508 5 22 HET BRI
T5, 22Tl 2%CMCsodiumsalt (+7F 4 7 Z7)%2100m M Fefg- S 7 7 — (pH5.5)
WEP L b oLz, CMC 24 L, EICH 24T K2 2 2 TRBHLT,
CMCase & W33,

NI —Z2DERSE LTHY 7> (xylan) | HPIOMIEEE AT 5~ o —2
DERDTHLXL 7 20T 2RO HET 572012l T 5, 22T, 3%F
¥y (TFHk, FAFA4 T A7) 2100m M EEEEF M) 7 L4087 7 — (pH5.5) ISE» L
b ERMHLE, X7 20U, B2 ART AR E X 7+ —1 (xylanase) &
B33,

fEeetE v — 2D I b D EERIET: 2 A 5 IV & L T pNP-S-cellobioside | —#%
2, Rt —20139 2, ERMEOLD LY LIz v, 22 TlE, 5mM
4-Nitrophenyl g-D-cellobioside (pNP-G2) (HEALK LM St) 2R & LTHEA L7,
FEERTE IV O — 2 B RS SR E#FR L T, cellobiohydrolase & M3z,

<BRERICTERT 2ETHEEDIE >
CMC # 3R L2 0 2 %CMC100k], B HokLh 1 ig50k], 500mM FEfg Sy 7 7 —
(pH5.5) 2041, WHEAEEIK30L] 2ok ETRA L, #E200] O RISH % i3 Lz, 2Dk, 37C
THIEDIFHIKIR % S8, FEREMIZ50u] 722 ML, K T3,5-¥= b v ) F)LE (DNS)
(R T 3R 2A) T * 2 1001 N2 T100°C T 5 40 L CRER RO 2 451k S w72, £
DIEWZ KT 5 HEE L7conb, WRHEE/KZ450pl 12 TRAL, 107 HMEE L7720 b,
SR EERR (Beckman DUS00) 12 T540nm DMSEEE 2 HIE L7z, gD 7527 L LT, K
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JEORE O PO TR DO WRIEIE 2 W5 U, i E R SO O BSOS DWOEEE 20 525 L[\ 724l % ot
FEEDR NGy & A LTz,

73— ZFERE#E0.125~2.500mg/ml DFEPHT 6 BAER L, IR 0 DT Z N2 72 7 TR
AR 2R L, AR L72E o2 g L,

* DNS {##g(30. 5M 7kEg{bF + ) 7 A7k ¥ #g40ml 12 DNS 0.25g 2 In 2 5 S &, A
) LG b )7L A RFIMIS.0g ZINZTE HICEMREELDE, 50mlicA 2T v 7L, #
#L 72,

X7 o RHEICLE A L Lo CMCIE#ED b NIZ, 3%F 7 »iEK100u] 2 HH
L, CMC 0¥a ERkIC, BERIK0E 720 bA K L7cEieg 2 lE Lz,

pNP-G2% 3B 12 L 72354 - 5mM pNP-G2iE %401, 5 HOFH 501, 500mM g N »
7 7 —20u], BWRAEEIKIOL] 2ok ETIRA L, #E200u] DMIGHE % FHEE L7z, 37C THIED
e (30470) WKn% 2720 b, IM REET M) 7 2200ul 202, s %ER (Beckman
DUS00) (= T410nm DIESEEEWZEL, ERL7zp-=t v 7=/ =)L (pNP)oREZUE L7z,
78, MUty pNP BEdERE & v TR L 72,

<LEEMDEH >

CMCase ifith (3, B2 1 ml A 1502 1 gmol B ITCHER AR T AlER2 1 U L LT
EFRL, RBEIZ, xylanase iiithld, MRK 1 ml A 1M1 gmol DF¥F L0 —2X&24KT 2
f3E, cellobiohydrolase if1E(3, EEZiE 1 ml 2% 14712 1 wmol @ pNP &% 2 BH it
ENENL UL LTERT %, imHE, Ruoiitiio s v <7 iR 2RE Lo b,
WALy Lo B/ (mg) H72) oBREE (U/mg) & L TURLZ,

<CMC 7L — | &> /- 7BMEEIE >

CMC 7'v— } (50mM R s 7 7 — (pH5.5), 1.5% agar, 1%CMC) LIz ko
KEL % D, 37TC T 1IENE L7z, 2%, KUz BRE, 7Vva—2ACll-7 A F 72—
10ml (Wako) #7°V— M2z, 37CTH MRS nt, BERDBRE, GTEEHE
iT-72,

2—-3. BeMBELUBRERRDOBREEELVOD-ITEDEE
<EF>

FFF LN A TINE I (Q-1, Y-2) 25, HUZIEI N TnWig4ein e,
IO 2 2N EIHRIRL (M1 c IcBlZ2RT), BERH) ofmlEtre—205
ZEmR LI, B LHEHILI T 58 Th %,

AR Q-1-H

AR Y-2-H

JUHEIARR Q-1-P

BUHEIARR Y-2-1

BUHEIARR Y-2-2

<BEIEFHE>
Foster & (2010)®3 X * Updegraff (1969)97 Jjikztkz L CTLLUF D IR TIT > 72,
cHEz EBEOWE L ARHIS00meg 2 H S LOFEE L & 5 2R I AR,
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105°C T 4 Wpfilgzhe L7, 737 — 2 —NTEIRICR L7k, =L,

- BEBE A EORHI500mg 1270% =8 2 — 1L 20ml T 2 Wi, # %/ —)L-7 mu kL AR
(1 : 1, AR 20ml T 4 R, NEI2HH L7z, 74 b > TR L 72#%, 105°C T 4 KeRH
HZME LR L 72, BENBLE Btk Oy D 25 2 it & L 72,

BT e BRI AR 1g £105°C T 4 WEREZEE L, FRE L 72, 0.1M EEER N
77— (pH5.0) 15ml 22, 80°C T4 MR+ L7z, S|l E T L2, 0.01%7 Y
ftF + ) 7 A700ul, a-T 35 —*% (Sigma, A-3403) 250x]1 22 72 (BgaEELg & 721
5000U (2FHY) . il T 2 HREHR & ) BETHAR L, 7> 7 > Lz, Wk T1055 F OR4E
L CRERRIe &5k L7etk, WA A > okT 3 M, 74 b > Tl L7z, 105C T 4 BEH
H2ME LR L 72,

+ Updegraff QLI H KOS S v o — 2 DRIk fiE
Updegraff ;{3 (h§/% : Bffg © k=1 © 2 © 8, MWAEELL) % v TR R 2 20 L
72o CORIIC XD IERE I ZNEEB SOKEa D) 7= oasaliEfb L, ke —
2 E—DY) 7= IR L LTk b,

BENg % Rk 10mg 1< Updegraff i3 1 ml #nz, 121°C T304 L7z, BiA A >
KT 1, 7T 3P etk SR Tk L, 72wto%miiE175ul 2z, %=
T30 MR iR L7z $EFRE L7282 3 5 ICEIR TI5 MK ik L7z, BOo#e T #, i
A F »7Kk825ul N Z 72,

T AU UHBEICL AV -2 'EDER
IR R% D R 2 B A 7 2 AR T00f5 /R L 72 R L 725kt B L OBEHE 7L a0 — 2R
W (5~40pg/ml 7L a3 —2) 200ul 127 v 2u v R (2% T » 20 > & Immg A L
725 D)400ul 2 FE T2 72, B L72%%, 80°C T304 MImeE L, Kind 7z, Kok T
P72 HICHRTHHIL, 2R T625nm DWOGEE 2 IE L7z, HEdHE )L 2 — 2P
DWEAEIE 2 & AR % kL 72,

3. &R

B=1. FFFHIN L LIYRDEIL S —EFEDFED FHIIIEST

CMC, BIUX Y 7 Do MRoRRE Z &R 2 ET 5 2 LI12 & - TR (20134 4 H
16H), 3053 &, 250 % DFERZME L, ISR ORI Z 20 E ) 2 AL
LI2EHoT, AT —F (ZOHAIZ CMCase) BLUX Y 7+ —EDINEDAIEE T2,
FOFEREX 2a, bITRT,

FA e 7 ) LEEOMBTEOEA L T 2 &, &RIEEETIFHLon, T4 uT))
I DB DNS A FF A A ndhd 1 Lo T L A2 CMCase, BLUX 3
7 F =L DWEEDRI S 7z,
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CMCHREBITIFESE me/ml ° xylanRZETTEE me/ml
07 35
06 3
05 25
0.4 2
0.3 15
0.2 1
0.1 05
0 - T T 0 4 T T
P.c. Larva P.c.lLarva H. s.30min P.c. Larva P.c.Larva H. s.30min
30min 2h 50min 30min 2h 50min

2 FFFH oy Ay Priobium cylindricum (P.c.) $hl, * 4 > v 7 ) Hodotermopsis sjostedti
(H.s.) BREOREMITED CMC, %3 7 v D4 G (20134 4 A16 H (Z3H17E F2 )
a . CMC D4z Hskd 2 8ochin (mg/ml)
b. X7 roafic ik 2 %R (mg/ml)

3=2. FFXFHINR L LIHPEDELS —EFEDEE

FHAFTTINAVY W, A aT ) ERE 3 MERT oI OWT, ERER EETO» 5
ST ITH M 2 WL L, Z2o1/4882 M- T, 2RZFN CMC, ¥+ 5>, pNP-G22 3L &
L T30 il 2 5E L 72 (20134F 4 H16H), ZDfEFIZ O W T, FRF ORI
Z G LORLREREZR 3a~c 2R T,

CMC, ¥+ 7 /22w T, FEFITECERIGEZ DO a7 ) gL ik 5L, £
o3RS 2EBERNIERFE D DD, TFF7I 823 SMERT Y, ARSI S
7z (X3a, b),

—HT, BIRENT L2, et —2ofRicEE L S NbsteEte eSS —+%
DIGIEICHYS T % pNP-G2%2 3 & LA, A4 v 7 ) L&D ED G
H& (K3c)e 2D EF, TFFHI NV AP LH THIZTAITAHICEET L L
CELET AR L L S5,

7B, IDERICHWTWA A F oAbtk (Larva 1) TlE, L&A 7% <
HEVEHDP LAY BOMR LY b, SRICE WEERTE R S 1L Himd A 572,
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CMCaselb/&M Umg

0.25

P. c. P.c. P. c. H.s.1 H.s.2 H.s3
Larva 1 Larva 2 Larva 3

XylanaseLb ;& E Ulmg

P. c. P. c. P.c. H.s.1 H.s.2 H.s 3
Larva 1 Larva 2 Larva 3

C CellobiohydrolaseLb;&F M U/me

P. c. P. c. P. c. H.s.17 H.s.2 H.s 3
Larva 1 Larva 2 Larva 3

3 I FFH Ny A Priobium cylindricum (P.c.) $hl, * 4 v 7 ) Hodotermopsis sjostedti
(H.s.) stk i ite > CMCase, ¥ 3 7+ —+, cellobiohydrolase o i E (20134F 4 H16H
(2 5E FEte)
a . CMCase »Ibi%1: (U/mg)
b. ¥ 5F—tD G (U/mg)
¢ . cellobiohydrolase o it (U/mg)
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3—3. ¥DEHIOXILHERDO LT —EFHDORAE

—HRIZIIAM B INE LU E R E LT, o83 A3 (BB I UKR), EX A
VAT AL (B), EACAAYFT LAY (Kl 12oWT LS —EiEEoflE 2 R
A7z,

—MRDIRFED /NS D FoxT Lo AVl Kb, EXRNVA YT T AT RHBIZDONT
13 2 AR D2 5 3 ML ICAR 6 Ak ZMi-> T IMDPEZFEBL, XA YT T ALY
BUZDWTUE TEERS D 2 3 ML I &FF 3R 2 - T 3 M ORE 2 540 L 72,

—T7, FFFH LN AR O W TUE, 2013455 H21HICHEME L 2 EDKE TAT T
itk S b, Rt AGT IS T TWied A F L N A0 L EIK, BLO
LT 2 AT FH 2 6N, WML TI LA LIPS T olcd T3 Xy A3 DSl 24
& I TllE % FEhE L 72,

BB L 7SR D1/ R A L, BRI E ML T, 30014, 2 Ko CMC
HHWIEX LT ORI L > TERLEITHRZITE L (X4),

GoNAINUATVHYBRB LUK E, EXAVTTIATVY R, XL YF T AT KER
DWW THE, MO ICFAE U 72 3 Bk o ZlE #5 R 0 P 2 o) L 72, CMC DA 7 7 o3 fikis 1
3, WFRZOWTHRIE ST (K 4a, ND), ¥ 71200 TH T DRDGHIEH LI
7272 TH -7 (K4Db),

—0, FEBRE I L 7220134E 5 H21H OB T, R F72A0TL T wietr 4+
DNy ATOYB LA (X4, P.c larva**) oW TiE, K2, K3 DFER LRI S
»7e CMC, X3 5 v osfdhfibh&ns:,

ZHuTx L, Z9ERRE G L 7220134 5 H21H OWRS T, kT 2 AT H 2 61,
PEAICEAL L, REDTTHLL TR LA EFD L T oicd F 433y A3 D)l 2 fk (X
4, P.c. larvae (pre-pupation)*) T3, o2 N T —ERF L T F —LDIEES T &
N olz, SHOIENE, TFFHI N AL DML 2H1I21E, 25 DEERIHN
HIEF AT T 2 v HeMEA RE S L5,
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CMCIETTHEE me/ml
0.14
0.12
0.1
0.08
0.06
0.04
0 Z Z Z Z Z ZZ ZZ
RN N N G S Y N N NS
B I R R L
& &‘é’ @'z’e < o K Y x ,;*
FEFFTEEFELE G
N \;‘9 > \,‘9 . ?“\ > 2 ,5&,\ \\Q & I3
o o N BN KR R
hd ¥ Yoy e
A
A &
&£ e
o
o~\fb ]
]
. xylanZITIEE mg/ml
0.3
0.25
0.2
0.15
0.1
005 a) aja
0 4 Z zZ Z
O S Q> & Q& Q0 Qe s Q& 3
0(0\ ”LQQ\ ’1}\0@ '1?0((\\0\06\\ "LQQé\\ w
Do Peo Do ©F e Fp
F o @'b@x\*‘o‘\** &
FEF D ESEES I
RN R N ,Z;»\QQQ & o
v v v v V‘A.Q,Q"Q FAFEOER
N
NG
6'23’ \’bc\
2 [
[

F4 B hoHMmtiiEo CMC, %3 7 > o4 fifigEtE (20134 5 H21 H 12 Z F0E)
CMC D53z k3 % & IeHERE (mg/ml)
X 7 oafRic ik & CHiR (mg/ml)

ULTC\H?IJHOV) EEDMEET T 7 & LTEDPOLLFICZ » 728A % [l & 113 ] (ND)

& LCoRL 7z, larvae, larva : g, adults @ @il

& oxa 2N v MY Lasioderma  servicorme (L.s)$sB L ORH, E XAV T Ay
Attagenus japonicus (A.j)Ehl, X2V F 72 by Anthrenus verbasci (A. v.) K
du MR 3 D DREM O P 2 R T,

KA FF AL o8Ny by Priobium cylindvicum (P.c.) Shi: SEALETO 2 ABIARD SRR O 1)
(RN I

EFFF LNV Y Priobium cylindrvicum (P.c.) S AR GH <, HHILTWw5 140
RO R DO RE 2 RT .
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3—4. CMC 7L — VI3 AFFHIN L LLHBRDOPHEDELS —EFHD
S

X513, 20134 4 H16H DT, A £72506T, HRICEHIXN > TWwa A A F N
YA 1R ST 2RI L, BT L 12 CMC 7 v — b iz T, CMC %533
iR BB ENICHRLLDTH D, Z0hl3, »bHREHTw2bon, RElZ2T5
E, BBEACHLED P ITIZEWEIASTESLT, BORKETH 72, 7272, 2ok %Ik
BTy, 2% Lot L2 THIE DML (X5, ARy F2) TlE, A&V
7 —RIHES RT3, BHE & 2 DBREMOMLE TLHTOWMELH 5 2 L AIRB I 72,
7272L, ZZTRLZDIE, L ETLMAORERETH Y, BEHTAR LI IZ, o
IR B R R DT FERE, LRI T E DRE 72 SN T w2, 12k - T LRERITR
75T 2 REMEIRH 5,

3—5. BHOELI L RBBRBOESDRE

FIFHLoN AVITINEINLEM (Q-1, Y-2) (K1) 756, ducimEI T wnze nid
Y, BMRHORKE Z N ZIRIL, BRI ERSH 2 of ikt v —2A0m % i
L7z, & 11213, SFAEHZ O W THERZE & 1 mg 72 ) DA BERIT B L OV st v
0 —Z2OMWEMZRL, X613t e — 28 (ug/mg e ) 2053,

Mz ERE I mg H72 ) DR EER L 0 — ZERDOBIERE IO W T, AL & DO kK
ozl T 5 e, SFREELTAHADLE, BIRICZ > TR THKRL TWwd 2wy biFT
37w, BIEEORBES DT 25, ettt o —XEREOUEM L LT LI/
SV T W3, 2D s, WIHHOARRICE, Kot atktre —2A007% )&
IND LD, TWHIZIIREREL L =22 LT w B EHERIR R, A FF Ao Ay

5 P c tract 6  buffer
1 P c head
L7
- .
.
”
4 H.s.
extract \
| y
.
.
w, 2 Pec

anterior stomach

3 P c. extract |

5 CMC7'Vv— M2k aE0en 7 —eilmEREr (20134 4 A 16 H J2i)
FAFHLoNr Ly (Pe) S LEERZ BRI L, LIFOMAINIZ CMC 2807V — k2o
72o 1 .HEEB, 2 HiH, 3.AAFAIoNT A HHIAINTE S 11 (X 2 OAAROH R D 1/40
HE), 4. 44> o7 (Hs.) BREHINTTES 11 (X 2 DAREROIM RO 1/40758), 5 .0
0 LETOWALE, 6 FRMFHE 5 ul (B:xl i)
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350

E
£
]
[
|
3
B
#
&
&
i e iz} 0
S S # # #
il il i i B
N N
By ¥y ¥
Q Y Q Y Y
! 2 1 2 2
31 H P 1 2
e #ﬁ+ﬁ/A/A/ ThndE S N DM A & BAREEARR O MAMRIZ R & 72 ) DR

e — 246
fililx 3 iﬂﬂi@%ﬁﬁﬁﬂ%@i&%
*$<0.05, **p<0.01 (RF2—F> D t BE)

oz 7 —LEEIIAET 2 L W) HFHE TOT— % %iﬁ'ﬁ‘é bk m;foﬂéo
RO R i E e v — 2RI E FNSHAICOWTIE, RETTHET

4. E&E

FAFT N AUIZOWTIE, ATWNZEE HEPIMELSNTE 6T, SRITESYOH
EMPOSEDTL D Lk oizizd, AWHETE 2 BOMEREICIZRY »d 72, +45
ICFEERE RS 2720 OB E G2 2 LML 5 T2lee, ARlofERE, HLETH, b
DEMTTOIFF A LN ALY R ETRIFER, DL RBEL BT ENT LW
HmEicE x5,

B MR TOTETIEH > 7205, ARDERIZ L - THERICEHI T WA A A F 78
YAVHHROMETIE, tra— 2RI b u— 2 ESRT ARG EIC RS

R FAXFT TNy L TINE S M O AR & AR 853 O AR HY sy
Bl v o — 2 &5 (R ERE 1mg H72h)

AR IER ettt o —=2
(ug/mg) (ug/mg)
{48 Q-1-H 0.0503=0.0018 302E7.8
{43 Y-2-H 0.0614+0.0014 291£5.4
A R Q-1-P 0.0973%+0.0006 253+7.7
AR Bk Y-2-1 0.087440.0018** 2314+£2.9%*
HIRTS Bk Y-2-2 0.0862%0.0035* 240£9.0*

T 3 IE O Pl + AR
*$<0.05, **p<0.01 (RF2—7> b 1 )
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5. A T -
7 A FF LN Ay Priobium cylindvicum \ZHINVEI MoK L, 2 b ioNs A
3 Trichodesma japonicum DHEEIZ & BARKEND), 77 75 /32 53 Nicobium hirtum OWEEIZ &
5 AR D SRS BLEE5:
AN—={FnFNd 1mm,

2o IERZ R TITEMICEERTEIE DR B2 A 51, JEFEITIERICHI W T WX 3D F
F Iy avdif Larva 1 2 L TORINARIRTIE, B S 72 BEERE b 2 kicm -
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Cellulase Activity of Larvae of a Deathwatch Beetle
Priobium cylindricum which Severely Damage
Wooden Historic Buildings

Rika KIGAWA, Masahiro YUKI*, Yoshinori SATO, Rikiya ENDOH*?,
Yukio KOMINE, Masahiko HARADA*® and Moriya OHKUMA *2

A rare anobiid species in Japan, Priobium cylindricum, was found by chance in the
restoration work of the Sambutsu-do of Rinnohji temple in 2008. Severe damage was found
in some structural wooden pieces of the temple. The damage was very severe in hard
(heart) wood, showing a powdery state and many holes of various sizes.

Such severe damage of heart wood is commonly observed in timbers infested by
termites, which are known to digest cellulose and hemicellulose effectively with enzymes
such as cellulases. From observations of significant damage of heart wood of wooden
historic buildings by Priobium cylindricum, we suspected that the anobiid might also utilize
enzymes to damage cellulose of wood. Larvae of Priobium cylindricum were collected from
infested wooden parts of the Sambutsu-do, and enzymatic activity of crude extract of the
insect larvae was measured in comparison with that of a termite species, Hodotermopsis
sjostedti, and other common insect species that affect cultural objects, such as Lasioderma
servicorne, Attagenus japonicas and Anthrenus verbasci.

As a result, crude extracts of the active larvae of Priobium cylindricum showed
enzymatic activity of CMCase, xylanase and cellobiosidase. Comparative activity values of
CMCase and xylanase were lower than those of a termite of Hodotermopsis sjostedti, but
that of cellobiosidase which represents cellulase activity of crystalline cellulose was almost
the same as that of Hodotermopsis sjostedti. However, larvae of Priobium cylindricum just
before pupation did not show significant activity of such enzymes. This suggests that at
least the active larvae of Priobium cylindricum that are infesting wood have detectable
enzymatic activity. Larvae and adults of Lasioderma servricorne, larvae of Attagenus
japonicas and adults of Anthrenus verbasci did not show significant cellulase activity.

Crystalline cellulose content of the powdery parts infested by Priobium cylindricum
was measured and compared with the healthy parts of the same timber. The result showed
a decrease of crystalline cellulose content in the infested powdery parts, and this seemed
to be consistent with the detection of cellulase activities from the active larvae of Priobium
cylindricum.

*Biomass Research Platform Team, Riken Biomass Engineering Program Cooperation Division, Riken Center for
Sustainable Resource Science

*2Japan Collection of Microorganisms/Microbe Division, Riken BioResource Center

*3 Association for the preservation of the Nikko World Heritage Site Shrines and Temples
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