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Gymnopus sp. H 3k @ (+)-Epogymnolactam O &5
(AeRpefs) ORMFhla, HEBEE, —fEh, &5 3

1. WrEER

(+)-Epogymnolactam(1)IZ 4 W5 =RICHBNT, £ Y 2 L AAZ rEo—FE (Gymnopus sp.) 72> 5 HEE - HER
ESNIALEMTHY , A— b7 7 O—OFEFENEE AT Y, — b7 7 O—THIAN & o7 B et
D—2>TH Y | HUFHECHIRLNEREEHERFOIE D, T U OMiR B E LR LTV, —FH TE O
AP IOV TIA LI STV, 2078, A — N7 7 U —FEWE L, MIaisne o fEiH & OFEA
~OISHAPEIRFHR S, (+)-Epogymnolactam (/K F<C A % 7 — L HIZBWTEIRD Keto H(1a) & BRIk D Syn
&(1b), Anti {&(lc)& O HIEEMAEDIFAET H 2 LR S LTz, L L, BALIZAERT 2 7 7 7 LA E)
Syn (b)) & L CTHET 200, Anti (K(lc)E LTHEET 2D O WVWTIEARHTH -7, AL TIX
(+)-epogymnolactam DO ZAKELE DR L . S B b @mIEEA— b7 7 D —FERORE L B L T, KMLEw
DA E R LTz,

Ha % oM & Ha% o H Ha % H
m\/\ o ——— m\/\ + “\\/\
O on O™ Yon
NH; © H H
1 la 1b 1c
Fig.1 Structure of (+)-Epogymnolactam Fig.2 Tautomerization of (+)-Epogymnolactam

2. (+)-Epogymnolactam DEA K

cis-2-Buten-1,4-diol(2) & HFEWE & LT, —FHDOKIEIEE X DNVILTHR#E L%, vy —7 L A @K%Eﬁ“
{L24TV, 89%ee D TR F T a2 —)L(4)Z457-(Scheme 1), Z Z T, KFHMEZ LV ED D 729DIT porcine
pancreatic lipase(PPL) % F V7= 543 %1 21T > 7= (Scheme 2), PPL I LY 4 @KE@E'${$(ent—4)%7-’zﬁ’-/wl§
L. ZNEIY RS 2 & THFHIED 99%ee D 4 2155 Z LITHEI LT,

D-(=)-DIPT, Ti(O'Pr),,

BnBr, NaH, TBHP, CH,Cl,, MS4A, o
TBAI, THF, rt -20°C £
- — - »
HO—/_\—OH BnO—/_\—OH /=
BnO OH
78% 75%, 89%ee
2 3 4
Scheme 1 Synthsis of epoxyalcohol
PPL, vinyl acetate,
sog rt, 6.5 h soe _/é\_
: +
BnO—/_\—OH BnO—/_\—OH BnO OAc
4(89%ee) T77%, 4(99%ee) ent-4 acetate

Scheme 2 Kinetic resolution of epoxyalcohol.
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5 BT BRI O BIEIR 4 2 TEMPO BR{LIC XK D 74T & RGE)~EE X n-BuMgCl % T Bu D
BAEIToTz, BMRELEONZY A —A(T)%, B TEMPO kXD Z 27 hr@)~LEWn, K’IZ, 8
DOMT =T HBRIZE 0 T 2 RO &7z, &%IZ Dess-Martin f2{t 2170, (+)-epogymnolactam(1) d 4= 5k
R LT,

TEMPO, KBr, NaOClI
A A n-BuMgCl, THF, ke)
& NaHCO,, CH,Cl,, H,0, 0°C & food g 3
Y ——
BnO—/_\—OH BnO—/_>=O Bno
85% H HO
4 5 6
Pd/C, H,, o TEMPO, KBr, NaOCI (2 equiv.), e} NH3, MeOH, O
EtOAC, rt = NaHCO3, CH,Cl,, H,0, 0°C £3 0C
— > HO > oﬂO\/\/ —>Om
HO 0 NH, HO
52%(2 steps) 78% 99%
7 8 9
Dess-Martin
Periodinane,
CH,Cl,, rt
—>
88%

Scheme 3 Total synthesis of (+)-Epogymnolactam

"H RO ECNMR ICE W T, ARER(IZRAR (L) & Bv— WAL 2 o\
HER L, £, T2 X LD 2 00RMAED I L, BT Ha % Hﬂ Ha 2 HS]
Kiﬁijﬁéaﬁe‘@ﬁg@ NOESY Z~X7 kL2 YT, C-2 {jk 01&5\6/\ o “A‘\S\(,/\\
K/ N
C5 D7 a2 BICHI N ED NOE MBI % bR, =0 = HooH Hoon
L, BRI B BAERIE Syn (1) Th 5 = & AR R S
o =
I, Fig. 3 NOEs detected in 1b and 1c.
3. BEIXR

1) Shinya Mitsuhashi, Chihaya Shindo, Kengo Shigetomi, Toshizumi Miyamoto and Makoto Ubukata,
Phytochemistry, 2014, in press.
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0-5
WA FH ) —)VAEPEIZA R MEENMEY 7= 8K

(AbKBef) OILUARS . Ningning Cheng, SEF=E—. THAEEL,
CRRPEEEA®) A tHEERT

1. =

ANE A A~ A THIER IR b B8 IS L AL ERICED 5 AR OREEEBA LRWERE LT
HIFF STV D, FrIC, PRI 70 EORFIARNENA I~ 22 ik e LT, =&/ —L Tk b,
TH )= NS TR ELE LTHRIATE L7 7 v R 7+ —AMEEMORENRER ST 5D, ZH o
bEMORETIE, Bk & BEED AR TR TH Y | Bk LT, ML L B LIENRE ST
5, BEEAMAZBRET 2 &, IRMREIFCHETE DEERIHUIEN I E LW E B by, FEbELEER T
HDHENLT—EOMEAEMTH D Z LITMA, i TH DT OREE Y K LA TE e & Wo -
SR D, ZOMBEOMRRRDO—>L LT, 418 4000 LI CREER{ERZM ESELR)=F Lo/ a
—/L(PEG) Vg &, Bex REEHLBIAINRE SN TV 5, Fhor b RETEMEREZ B OmBE U 7 = L k) i
FH bR A EEE 57200 Tlhe < BB bR OTEMEZ & S MEFF 5 2 & 238 A L ¢ Fiicfa H BT
HoHZLERELTND Y,

Z OO B BERTEIERERFIE 1T, B R LR A TE 5 2 L2 RRT 5 1IN0 0 TR Y Dhn
fEsR & CHEOEBGRAIC L DL ATRETH D Z & HEM L T D, ERRIC, REE e AR R R LR i
FRIZB N TH WBENE Y 7= 8RRy ) — VAR ERE N LS G ARBAITH L Z L AHER SN

=% ZOWBENEY V= U FEAOMEIL. V= EERE LT — Y RN EER AT Ik o T
LT 5 ERGELZ VLT, BRI, processive LDV T —FE TH D CBH Il & OFASERIZ OV TAIZHSTHH
H LT, RUETIL, BT —B 2T 2 thoBESE & O AE/ER OB % HBVIZ, processive D CBH I &
¥ non-processive 1D EG | & ORI EAEM %2, #i 77 AE L HIRIZEES S fif#Mfr s A7 LT 5 Biacore &
THRET L7z, 51, XV im0l DA BEMERICBET 258221795 7-0Ic, MBEY 7=
R EFEA OFRER E OMAERIC OV T HRELT,

A) HEC\—/CH —-CH _O{CHZ_ CH2— O} CH,— CH"CH2
1

2 2
o 3 \O/

B) CH,—CH,~O—CH,~CH-CH,-O £CH2— CH2—O)~CH2—CH ~CH,
| 13 \/
OH o)
C) H C—(CH }o—(CH -CH —O%CH —CH-CH
3 2 27, 2 2
11 15 \O/

Fig.1. Chemical structure of epoxvlated PEG analogues. (A). polvethylene glycol
diglycidvl ether (PEGDE). (B). ethoxy-(2-hyvdroxy)- propoxy polvethylene glycol
glveidyl ether (EPEG). (C), dodecvloxy-polyethylene glvcol glveidyl ether (DOPEG)
2. FEH
2. LB Y 7 = L FE R O
WBBE Y 7 = FEI, WIERR L T EEN B BRONT Y T U OFRY 7= L Fig. LIRS
U PMbR ) = F Lo 7 ) a— ) V(PEG)ihiE ik Z 7 /v U :F T ChUG &8, FRAMERIC X v kR L <l
L7,
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22T —FEDORsH

il @ Trichoderma reesei H3kD & /L7 —F Celluclast (/ RYA LR ¥ SRS 4E#) /25 CBH | (Cel
7A) L EG I (Cel 7B)Z K55 L 7= ), Celluclast B£Z2¥AHE(C 20 mM Tris-HCI $2f&i% (pH 7.3) % /N2 C IRAMIE S %
1TV, BERERTIZE EN TV DL RENHA R EZ D Rz, £O%, NaCl ITX Y 7TV FaniTzn
. DEAE-TOYOPEARL 650S % fl\W\/=faA Ao RZMah T hra~ 7T 7 4 —Icfk Lz, & TOHEE T
SNT, p-= FE 7 ==A-p-D-527 b K (pNPL) J&EMERIE ¥, Bradford {512 &k %5 % o 37 HE R VB LW
SDS-PAGE %47\, Wl L 7=t 7 —EBl o ORIEZIT>72, CBHIIZETE5y %, [RIMEE SRS 2 H T
20mM U R U T MEEETR (pH 7.0) ICEHALTZ, T D%, (NHL)SO4 LV 7Ty hanTens,
B7K 71 7 2 Phenyl-TOYOPEARL 650S % F\NTHIZA3E 21TV, pNPL IEMED & < # /X7 BN S Wiy & 4R
D ATE DA A2 K T L7 SR 2 8 C CBH | & B L 7=, W 3LMiE 1%, SDS-PAGE TalAfhi L 7=,

FERIC, BaA AR u~ NI 7 4 —BXOBKIa~ T 7 40—k, EG | ZHEEL-, Z0D
N I NG N (A= e S G R

238 Y —F v 7 CM5 ~DE/NLT—EDREIE

Fig. 2 IZR”" T X, CBHINEY =T 2 AFA—N By TV VEICKY EGUET I vy 7Y U 7S
EOVINERATFATIARNT v ERAmMIFF OB —F 7 CM5 (GE ~IV AT T« ¥ N U RS
WZHEE LTz, 2 TCTORGSSEE, 10 mM HEPES #8#ri% (pH 7.4) FFCiro7=,

KB AL F T A FFD CM5 OERUT, Fig. 2 (LB 8 DIEET AT ML LIz W VARF KIS ) — LT
RUENGESE TR L2, 7R REEITALEY 4 DF A — L HLIZ 2-(2-pyridinyl-dithio)-ethaneamine (PDEA)
ARG SETHE L,

2.4, FESR M OB RESE~ O MBLENE U 7 = o oW i Ag & E

V7= VR ORESE R L O MR BRI ~OW A & EICIX, Biacore-X ZfEH L7-, 50 mM 7 = iz
U T AEEE (pH 4.8) &7 =2 JREENRE LCHW, UV 7=V @FEERR DT T A b EMESHIERE
Wk % i 20 yL/min T543f, 37 CTHEALEZ, 0%, 7= 7 RERO D E A L TSRS %8
WL7e, Fio, ZOWUETIE, U7 =38 EOMIZ, PEG4000 H 774 F& LTHWE,

3. MR LB
3.1.CBHI & EG | D> H—F v 7 CM5 ~OD[EE

TIVvHy TV TENL, BV —F v 7 CM5 RHOAICEE LI IV R XL EICHE L2 o8
7B EOWHESNEFM L TRBTRZ X7 EIREOR a2 XY | ARG S 2 ZE3R09AT O [EE 71T
HD, CBHHIEGI L bEBEHNMELS T I v v PV U B L DEENRREECTH -7, T 2T, HES
L RN —T = 2 FF—h v 7Y 7 E DR - & 24, 23394 RU (Resonance Unit; 1 RU=1
po/mmA D CBH | ZEET 52 ENTE, £72. 7 Iy Y 7B D, 2261RU @ EG | Z[EET 5
ZENTET,

32. 7 T4 b EMERBIOSEERER L O AEER

WEBENE Y 7 = 358 L OVPEG 4000 @ CBH I B L OVEG | ~OW g% KT v —2 T L% Fig. 3,
Fig. 4 (TR, WFNLOBBENMEY 7= FF8K G | BRI CBH I ~OW A RN ML, 20X 97k
WEZEE R T ' —27 T AF, CBH I EMBUENEY 7= B8R NE<HAEERA LTS Z 8 2R LT
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%5, HTH, DOPEG-AL [T w13 % < | fOFHER L R U G CILIEME RN ERRETH > 272Dl
1/10 OREFFAICAR L CTREZIT>Th, MOFERL Y REBRWEREZ R LT, ZNOO/RRIT, Faxn
BEIZ#HE L Cuvd CBH I O & [FIER 727 Td o 7o, CBH ~DOW g & I3t I, imiBlir: ) 7 = 3%
EIRD EG | ~DOWAEITFH< . CBH HZRBW TSN X 5 i W HAEERIZ RO o7, ol
DOfE B A A > %R processive DB/ T —EThH 25 CBH &, FEEICK L THWHEEDOMME K A A 2%
£#-2 non-processive Bl D& /LT —ETH D EG D4y Tl DOES, MBIEME Y 7 = U8R & O EERO
ERAELSE WD EEZDLND,

— 05 MBI Y 7 = RRER LT R 0 BUKMESEIRZ R 0 s, BT — B ORI A ES g5 L
i STV D PEG 400071%, CBH I 38 X TONEG | ~OW B & 13IEF 0> T2, LLEDOFERA S, CBH ~
DWAE ST, WL Y 7 = 3RER DO BUKMEFEEA D > TV D Z &R STz, ZOREEY ., M
BUKNEY 7 = V3R IRIT CBH ICERERAE T2 Z & TR M b & BER OIRIAEMHERHCF ST 2 &L Fie,
PEG 4000 1%V 7 = R & 134 < 272 2 (EAIEEME THE(L R LICH ST 5 2 L HIREIC R o 72,

i 2 O EREIER A~ OWMAE EREICIW T, WM Y 7 = R iR R s L S L
AR ENERT D Z &Ny ooTz, —J5, PEG 4000 (X EOEREREEICLHE VWS Lo -T2, ZORER
DD WEEREENE Y 7 = FFERIT pH 4.8 OEREE TRIE OB REIRER M & 4F A+, CBH ~DOWAE I & BUKMEE e
EOMAEAERANEG L TWA Z ENRIEBE ST,

(a) Preparation of CBH I bearing disulfide moiety
Q - PDEA

™
0 1 | I ~ o S
i CBHI }—c-o—cC H Hz"‘\/\ss):\lj ey LI )I\/D
CBHI c—on __EDC 5 ! 5 (et }—c H;\/\ss o

HN

1 256 2 ),
(b) Surface thiol coupling of CBH I onto CM5
0
=
r o
- EDC/NHS Cystamine | FCONH\ A s N2 Dithiothreitol | —CONH\_~g
COOH _——— "~ y ; s e il H
—COOH 55« —COON©—> =CONH\ A~ g5 A~ CONH~_~ gy
5 9 6 g

B n, D
I | ,
C—HN\/3\SS * —CONH _CON"\/\SS NM{;

) H
—CONH\_~ ¢ ANHCO_CBHI PDEA . || conm \/\SS/\/NHC
8 9

(c) Amine coupling of EG I onto CM5
0

»CO0N© B
0
Y —cool\<j
—COON
EGI

—COOH - enms U e Ethanolami _CON-”\/\OH
—COOH ———> L e T e i
10 25°C 11 12 13

Fig. 2. Immobilization of CBH I and EG I onto CM35.
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- 1150
1130 4 0.8 g/L (B)
(A) 0.8 gL
— | \EX 0.6 g/L = 050 |
= 030 o/t S04 0.6/
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S 730 - ozen 5 7301 — —ozen
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g 350 S 530
Z E:
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-
: Z
e “ 2z
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Fig. 3. Sensorgrams showingthe interaction between CBH I immobilized ona CM5
sensor chip and PEGDE-AL (A), EPEG-AL (B), DOPEG-AL (C), and PEG 4000 (D).
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Fig. 4. Sensorgrams showing the interaction between EG I immobilized ona CMS5
. sensor chip and PEGDE-AL (A), EPEG-AL (B), DOPEG-AL (C), and PEG 4000 (D).
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U g (GPP) 2R TE/ TN/ A KB, SHIZ GPP o7 7 =147 Z7=1L"1V v (GGPP)
BT T AR A FPRAEGREND, —F, MRS OMREEREDNURIZE T D AN e g

(MVA) ®&¥CTAEAKR S IPP B XX DMAPP 7»5, 7 7 /b x v U B (FPP) ##&Ck*
XTNR A RBREGRIND D, LIRS T, KRFROREREIY  3BEOBEZICE T 57 12
A4 FAGRKRICEL TiT, MEREE/ REICE TS MVA B Lkl T, R RKICBIT 5
MEP/DOXP % ORI m N 2 & BRI,

FA<Y TEEEISTAL) L ROUF R—A~DREERBDLNTEY, PFALX) A4 KD
TWRERER AN I T DARIENE & [FEALIC BT D JE R~ ZREISALITE SV F R — A DO AR I
BRRTHZENRHEEINTNDE D, S 3HEICBNT, T/ TAX A4 FBIOEAXZT VL)
ARNZEHLTHYF R—A~OREEDREO SN, Zb b RERIC RIS COmEEE U F
R—L DR EBICERT S Z LR RBRIhT,
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Figure 1 Contents of the constitutive terpenoids in the rhytidome and secondary phloem in the branch bark of
Larix species: Lg, Larix gmelinii var. japonica; F1, hybrid larch F; (L. gmelinii var. japonica x L. kaempferi);
Lk, L. kaempferi, based on the dry weight of the bark tissues. n = 12. [, Rhytidome; W, secondary phloem.
Asterisks show that the terpenoid contents between the rhytidome and secondary phloem are significantly
different in the branch bark of each individual tree using Wilcoxson signed ranks test: *, P < 0.05; ** P <0.01;
***% P < 0.001. Values not sharing the same letters (A, B, or a, b) within the rithydome or secondary phloem
among the larch species and hybrid are significantly different at P < 0.05 by Steel-Dwass test.
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3B L BT, BIIEEIX Y F F—AB X O RAEICIZIEY —ISFEEL TW ey, BIESEIEX Y 7
R—ATEY—IZ, DA TIIAEO A FEL TV, 1FEAEORBRER LOBIEFEICITA
LA LY UBRIFRE LTV (Fig. 2), BIRES JORAESEICE L T, WAL OHMEESH 2D
DEIZONWTIE, VF F—2BIXOPZRAMONTAIZBNTS, T~V EEHRLT, A4~V
XF CEARICEN-oT, BEEOHMIZBEAL T, VF R—AB IR WA & ORIZEB W T, 3
B L bAERETRPoT, BIBEOKIZEL T, VF F—2B X0 KA L OMIZBWT,
TA=Y TRV F R—2DEFINEEICEN TN, FIE AT~y TRAEEREI RN, #F
BOHBBIOKICEHLT, VF R—2BXO KA EOMICBWT, 3 MiEE HIZY F R—24
DIE I BERICEN> T (Fig. 3).

INETIZ, WI9-VHOMBE R ICBT2EDE ) TAXR ) A RIBIRBEOY T VR A4 K
NI, MHEE»S BEMNBLEEZZ T ERTBOLNATWDS, SEBRF L 3 BEOERNL, FL O
BB T AN WEEORELWBENS BNEREZ T IWEEOH L ERESINT, F
7=, 3 BHRERICRE W T, WBEHEEICB T 2R T A A4 FEAR NS WHEEO IR X O AL
HEHTZYOBITIZEHETIERENEONZZ 0D (Fig. 1,3), 2 biixBEEosH D = &
NN W

Figure 2 Transverse sections of Larix gmelinii var. japonica (a), hybrid larch F, (L. gmelinii var. japonica x

L. kaempferi) (b), and L. kaempferi (c) branches. Resin ducts (small arrows), resin cavities (large arrows),
rhytidome (R), periderm (Pe), secondary phloem (Sp), vascular cambium (Vc), and secondary xylem (X).

Scale bars 5 mm.
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Figure 3 Area and number of resin duct and cavity in the rhytidome and secondary phloem in the branch bark of
Larix species: Lg, Larix gmelinii var. japonica; F1, hybrid larch F, (L. gmelinii var. japonica x L. kaempferi);
Lk, L. kaempferi. Resin duct area, n = 72; resin duct number, n = 24; resin cavity area, n = 5~47; resin cavity
number, n = 5~12. [, Rhytidome; B, secondary phloem. Asterisks show that the area and number of resin
duct or cavity between the rhytidome and secondary phloem are significantly different in the branch bark of
each individual tree using Wilcoxson signed ranks test: *, P < 0.05; ** P < 0.01; *** P < 0.001. Values not
sharing the same letters (A, B, or a, b) within the rhytidome or secondary phloem among the larch species and
hybrid are significantly different at P < 0.05 by Steel-Dwass test.
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P-2
Isolation of Trypanocidal Compound(s) from Todomatsu Outer Bark

oAlbertus Eka Yudistira Sarwono', Keisuke Suganumaz, Shinya Mitsuhashi',
Puttik Allamandaz, Tadashi Okadaz, Kengo Shigetomil,

Kawazu Shinichiroz, Noboru Inouez, and Makoto Ubukata'

(IHokkaido Univ., 2Obihiro Univ. Agric. Vet. Med.)

Trypanosoma congolense is among the most economically important parasitic protozoa in Africa. This parasite causes
nagana disease in a broad range of African animals, which is a lethal disease'”. While in present time trypanocidal
compounds for 7. congolense infection such as pentamidine and diminazene are available, the serious adverse effects of
the compounds are the major drawbacks in its usage®. Therefore, the discovery of new active compounds against 7.
congolense with fewer side effects is necessary.

Recently, our research group has developed a rapid luciferase-luminescence-based bioassay system for anti 7. congolense
compounds’. By utilization of this bioassay system, methanol extracts of bark from several Hokkaido tree species were
screened for any trypanocidal activity. Among all screened samples, Todomatsu (4bies sachalinensis) outer bark extract
was found to exhibit the most notable growth inhibitory activity against the bloodstream form of 7. congolense with 1Cs
value of 11.2 pg/ml.

Following the result of the preliminary screening assay, adjustment of Todomatsu outer bark extraction condition to PH 10
and subsequent hexane extraction of the methanol extract significantly decreased the observed ICsq value to 3.9 pug/ml.
Partition of the hexane extract by neutralized silica gel 60 (49-59 um) flash column chromatography (CC) yielded 21
extract fractions with ICsy value ranged from 1.4 pg/ml to >25 pg/ml. Fraction 5 with the most abundant yield (141.7 mg)
and relatively low ICsy value (3 pg/ml) was prioritized for further analysis.

30 160
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Figure 1. Fraction Yields from CC and ICs, Value of Todomatsu Outer Bark Methanol Extract

The fraction 5 then analyzed with analytical HPLC. The optimum condition was achieved by utilization of Mightysil RP-
18 (5 um) column, gradient mobile phase from 83% to 93% methanol (0.1% acetic acid) in 30 minutes elution time, and 1
ml/minutes flow rate. The HPLC analysis resulted in detection of five single peaks in wavelength of 210 nm, each in
retention time 9.8 minutes, 16.8 minutes, 18.2 minutes, 19.3 minutes, and 28.2 minutes. Employing wavelength of 254
nm, two single peaks for peak 2 and 3 were detected, indicating conjugation system in the molecular structure.
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Figure 2. HPLC Chromatogram of Fraction 5 in 210 nm

1.6 T
1.0
0.5
reos 8 '
0.0
0 5 10 15 20 25 30 35
{REFFEE (min)

Figure 3. HPLC Chromatogram of Fraction 5 in 240 nm

Peak fractions then isolated using the analytical system, and subjected to EI-MS analysis. Peaks 1-5 were predicted to
have molecular formula of C;gHgN30,, Cy0H340, C1sH300,, C1gH3sNO, and C3gH430,, respectively. Preliminary analysis
of peak 4 fragmentations in EI-MS showed similarities to reported fragmentations of endogenous hypnotic substance
oleamide’. However, further spectrometric analysis is still required to finalize structure determination.

Figure 4. Oleamide

Preparative HPLC system will be developed to isolate each peak in the fraction 5 for further spectrometric analysis and
bioactivity assay against 7. congolense.
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BRI 1% LC-MS/MS IZ LB a vy MU 21T > 72455, hirsutanol A ([ZRERAYZREE S 70 1134%
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Oyster mushroom (Pleurotus ostreatus) cultivation using non-sterile coffee
husks

Mateus D. Nunes (Hokkaido University/Vigosa University-Brazil), Jodo G. S. Schram
(Vicosa University-Brazil), Yutaka Tamai (Hokkaido University), Maria C. M. Kasuya
(Vicosa University-Brazil)

[Introduction]

Brazil is the largest producer of coffee in the world. Nowadays, the two main
species of coffee produced in Brazil are Coffea canephora and C. arabica, which are
often referred to as Conilon and Arabica, respectively. The industrial processing of
coffee cherries generates a residue called coffee husk, which is rich in nutrients.
However, it also contains toxic compounds such as caffeine, tannins, and polyphenols,
which limit the uses of this residue. With the aim of valorizing this agro-industrial
residue, several studies have attempted to use coffee husks as a substrate for mushroom
production. However, all these studies used sterilized coffee husks for mushroom
production, an expensive method that requires considerable investment of funds and
resources, this making its implementation difficult in under developed regions and
countries.

[Experiment]

In this study, we evaluated the Biological Efficiency (BE) of two varieties of
coffee husk (Arabica and Conilon) using simple non-sterilization methods as well as a
sterilization method. The coffee husks supplemented with wheat bran (300 g) were
treated for mushroom cultivation using three different non-sterilization methods:
soaking in lime solution (2.0%) for 4 h, soaking in lime solution (0.5%) at 90—100 °C
for 15, and soaking in lime solution (0.5%) at 90—100 °C for 30 min. For sterilization,
the substrates (300 g) were moistened with water at 70% and autoclaved at 121°C for 2
h. After the treatments, the substrates were inoculated with 15 g of spawn and incubated
at 25°C for 30 d. Flushing was conducted under light at 25 + 2 °C with 85% moisture
and continuous ventilation.

[Results and discussion]

The sterile coffee husks and non-sterile coffee husks showed significant
differences (P < 0.05) in BE. The lowest BE was observed for sterile Arabica and
Conilon with mean BE values of 0.5 and 0.0%, respectively. In fact, mycelia growth
was inhibited when sterilized Conilon husks were used. The highest BE with a mean
value of 40.3% was obtained with Arabica husks that had been soaked in 2.0% lime
solution. The BE of Conilon husks was considerably improved by soaking them in lime
solution (0.5%) at 90—100 °C for 15 or 30 min. The low BE of sterile husks raises the
concern that these husks may contain toxic compounds that first inhibit mycelia growth
and then at a later stage, block fruiting body formation. This problem seems to be
alleviated by soaking the husks in alkaline solution. It is possible that immersion in
alkaline solution releases toxic compounds from the husks into the solution, leading to a
decrease in their concentration. Therefore, non-sterile alkaline methods are not alone
cheaper but are also better for mushroom production. Further studies should be done to
improve these methods further.
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FREEZ VR IEBERANWIANAAT Y v KT AR OHBRNIIZEIT 5

/AR DIE S ER

(AERBesE) ORIHEE, gaARfhE, FIIEX

1. 5

FEMMITAT T 2BIARITATITR D Lk LUWMERIRRHTNC S b S0, BIARIZEIER 2155 T & 2 Ml N
fili 2 B < To IRk 2 2R BAEESHE A B o T D, BER ORTIE ZMIE <> B A dOK R L F OIRIRIZ A2 5 &
RS TR DTER S 40, fIN OKIZERE I — ARG T 5, TR, KEKDILFERT v L
DFEZ X HIBAN D DRI A~ & KT D720 MAITIHE O e Z 3 (Sakai and Larcher 1987), Z#l
B OMMIE A B IR T2 & B LU, BT 5 2 LI ko TEREE (Frofilaf) &ALy x 7
MEEHSL L, WG OBRIRE DR 2 2 U CR RS e MiigiE 2 b2 £ U5, 07, Miak3E e
L. FERANCHII X BRI 2 55 2 98 5 (Fujikawa 1995), L2vL. MEMEOEWEIAOMITIZZ O XL 9 72
HREGEE Z 0V IZ< 0, 2O &9 Ml ENHREGE A T RN AT =X L0—2 L LT, MfalEE T
(/R (BR) DL EEHEEDNIER SN D 2 L1 & o THIRRRE & fth oo BRI & 0 g BT & - CTAE U 2 flll
MEDWHIEIE DAL DB D E WO GEA3 % 5 (Fujikawa and Takabe 1996),

T X v Y (GPP) X F DRI Y2 IR T2 S EIZE L L TRBICRINTX 2720, Wi
B2 NI BONA R D DIk 2 REBR TR S TW\Wa, ZTHETIZ, ER BEMES 7T VES % fF
L7z GFP Z3BLE W5 Z L IT L - T ER OZFE 2 BIEE LI AFE61 25 FEAMEY) THE ST % (Yamada et al.
2009), ED7H, BAOHIIETE ER FTEMD GFP ZRELE 25 & ER OOAACHIIBN OSRE DX A T v 7
PRREE A B AT S 2 LN HREDN D LIV W E B X T,

Z 2 CH AT ER REMD > 7 FVES & A LT GFP ZBFIRBLT 581 7'V v K7 AR OB sl %
MW, ER % GFP THOGEEE L T k45 2 & T ER ORE 28245 L Itic, IBEE(bICHT 5 ER O
EELICOWTIHRD Z &2 B E LT,

2. EBRGE
2.1 77y 7w AEIC L D E Y O fFR

GFP DREMIEA~DEANIZILT 70 X7 T U 7 Dk T, BR REED & 7 F VBLSI & £ L7z GFP D5
Blg ZFi A L7277 A 2 R (Mitsuhashi et al. 2000) ZEA L7727 a7 TFT VO LENAT ) v KT AR
(Populus tremula X P. alba) DFEEIFN TGS, B2 8A LT, TO%, PUAEMEICL D KA
— = U T RNV AFE, v a— MFE, EERFAOFERE LR COPEESEY 2 FR L7z, R ERx
HH SH T Dk EIF LA 70w BT AR E FBRICHE L,
2. 2 RIESIL

23C - AR 16 K TE S 30 em BREIZAR SETWEEHANA 7V » R T AR ZHWERT ¥ 73 —W

THELA - KRS @C - AR 8FFH) T1w HU LT 2 Z &I L » TIRIEBIME S & 72,
2.3 BAMBEEIZ

GFP ZEALTenA 7 U BT AN OEDSEH BRI 10 em OFPHOZZLRL, IV YT 3 mm 1Y
FREEOFKEFY 2/ L HE 8 L —P —BAMEE (TCS SP5, Leica Microsystems GmbH, Wetzlar, Germany)

33



TYI R ORI & MW 2 85 Uiz, 723, B FIT 488 nm, MHIEE X 500~600 nm [ZF%E L7,

3. MR & B

A Ip IR R U 7o REIMEAR 2 I W BT 5 R & TH D 08 IKIRBHIHLEE O J7 3 e+ 7e B (55 2 B
TEOT, FPTIHRESIMbRZ FBRICHEE L 7=,

ISR HERER L7222 oofdilirin (K 1 A, B). fitlrmn (X1 C) 28232 &, Ml & & ITARES, Al
. F2fE e B 2R T GFP OESEIRIH ST VWD K D IC i x 72, £ 2T, 2 b OFRk O MR A SIS
2k o RVl Nl DY it

B J& Ze AR P RmE AL ClT et mig 2 b H RO EN R o (K 2 A, B, O, ZD &5 &L,
ARSEER & [FIRRIZ ER RTEPED & 7 VBRI 2 70 GFP 238 A L 7= & 2322 BY — 2 B5 38 il ER (Mi tsuhashi et al.
2000) R0 1A X F X FDFPAMPLD ER (Hayashi et al. 2001) TEE SN HDO LB L TWDS, ZD70H,
ZDONAT Yy RT AN TH ERIZGP WEETHHDEBE 2 LN, Fo, HENEZ < OMIT, fMiao
HULER K0 b MRIREAHT TaOE S R VE R 23 2 Hiv7e (K2 By ARIOMIEE) . ZaviEmia A m o i &
T DA L > TRIFERE DS HIROBZKIZIH L O TWA IO TIERW N EE X BILD,

—F . RS TEHBHAZTMR CEEA R oz b00 (K 1A, X2D), FALSOEHA CITELITITE AL
B TE o7 (K1 A), Fio, B CIIARMIZEWEM CHAenA LI (1 A),

INHEDOZ LS, ZORHEIEANA T Y v RT AU OKIRBLREZ VWS 2 & T, BE, BliE. Ko
AR O AL T ER O A IREE NS R 6N D Z L AVRIR S LTz,

ARBITIARIUEENT B RIBRIC, #H#k T & O GFP 3O OBIR 2D 5 TETH D, 7o, FHIIIAKIEIE L
727 U O R J@ AR RN EAE 95 & BR /NEASEG U CIRIRE NS EEEE 2 R T 503, —5CXR
—10°CHGEE Y OREEDLK T b [AEO L EEMEIE DR S5 728 (Fujikawa and Takabe 1996) , fZE #ifft
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FEL TV E 720,

1.GFP ## A Lend 7V v K7 A~ AKIRBIER O GFP #0564,

(A) ZORiWrE. Bar= 250 um.

(B) R, Xy A% CafgrkEH: Phifiid Co:fifg Ep:#f Bar= 100 um.
(O) Xofithrm. Xy AES CaBpEH Phifilifl Co: /8 Ep:# & Bar= 100 pm.
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2.GFP ZEBA LA 7Y v F7 AXUARIRBIMER O S AR O GFP 4 %:.
(A) ZofWm coEEIM. Bar= 7.5 um.

(B) il < o KB ZMia.  Bar= 10 pm.

(C) ZOfEWH CORE I, Bar= 10 um.

(D) 2 OMEWTE T ORI ZMIE.  Bar= 25 pm.
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