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1. BiZEEN: ShlfBbFicharzen— (Toe) EWHEREZRITHHADE %
#2700, FOEEZMAERCRN: SEBERETTHAMINREEZNSL
LT 2 V=27 %W, GWEEERIEE» S FDRSOEEE, REZHAL.
2. BiEAE: TERPEEET S0, EHEK SallCHBRE g%z, HEEREH (
FHEIXZX 2% KURTHY 0.1% TRIHE 2% &E 10% £X 2% HEIXML
R4y 0.01 22ED) ICASETEMRLTCUCTERELL. £FLLan=-%2K
FEE L OLEERAEMICERL, 24CTLARBEREL THEDT & Hitiths X
VA HOBEE L F VA% 57,
3. WIFEER (1) BAEHKNIS)DEET HHEBENE . BEREHICEL DRED
BEZHRMLTHELEET S L, 10~15 tTIAEFFRRTRELYD, 200 #TIIEEIR
TEHEDRHTPIZEDLNEDATH> 7. BEDBESGZ LI ONTHEEL 5HBD
MBSV 2272, Tock DHB/HREIZIAE 2~10 rTEELLAEMEDTRE L
0, F, BYRSEEEMEDRIIZIZEA Y ETh W LR a7 AEhH
M Ay J— iR ERESE TERICHDT, THERIESNV 722 b TROE LUER
Lz, A2 —nhoEiEL - EEiES (N-1B) @ 'H-NMR2ANZ WIVTF — 2 % BEETE
DF— LB L T, N&-1Bldcitrinink [@E L.
(2) BFAR (NDOEETZHREDE:  AWMEME VATV 202 MZPTT
BAINEYRS 2 EURES 2 AP — v L ERE L TEBOHRKR O A (N21B) 215
7. CI-MS(20eV) m/z 388(M*). !'H-NMR(DMSO-ds/CDCls, &) 1.07(3H,s),1.14(3H,s),2.17
(3H;s), 2. 54(3H, s), 3.85(3H, s), 4. 81 (1H, s), 6. 23 (1H, s), 7. 62(1H, s), 13. 86 (1H, chelated,
s); '3C-NMR (DMSO-ds /CDCls, &)19.7, 21.4, 27.5, 54.9, 58.9, 84.3, 98.3, 109.6,
111.3, 113.3, 128.9, 136.5 144.5 160.2, 167.7, 172.0, 191.0, 196.6, 209.4. ZH
BONMRT — 213, 2 HEICHE LW (198) LD THUESE <, N21BIZ19BA AL
BERMOX Y b FEkEEZ LN S,
HEAOFEEHEMICSBDOT 2N He

0
EEMLCRERE R Zoxs /- ] "
NS LEIEL 21, BRSO ] I
Mo sER e p Rl & ©

PEDONMRT — % 2 CREE L] L,

deoxyherqueinone¥ RIS L 72. citrinin deoxyherqueinone
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9034 EERRETICE T 3RKEORRBRIEEMEEEICONT
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1. BEEN

BEEORELEEDOHTHEZ EVAEMDOBMEFBRLTWS D, ZOEBILAIEIL
ML L TREDRE, QEERTO LHB2OYER, LEHFBRSFEINLTWS. —F
Tld, ZDIILEEFDEAIZK > TH Y, DR E W I RARY EDBITHERENE
Y->TWBIELERTHS. LARIBOTA 2RI T B CITRER, AEN
EEMFRO LN LDD, 2OBBIEMDFESLEZLLT. 2k, ThoDZE
BERUC L > TEEHNTEEREST SN EMENRET S 2 L3, BV ESERRE
DRAL L7 5. HELFRIOEEKNIMCE T2 FIAMELZ SO 5720213, ThEHEETN
ZEBALR LR Z R Th, RARBILRITHS ha7 20—k (Toc) L EELMRBRE
WL, PORLTHAIENVRIRTH LY, TSODRIEAER) VEeWIZXICRLNG X
Sz, EHBREERBOMHIELZ LRI DI L LERBINLERETHS. 2/, Bl
HEMFME LTHATENIZZAHBEREERGL OBETERINS. ZDL 31,
JREOBLICES BL I EEBRRENDAX » X Yy —, JZUFv —BEEZETH2<
FLWIRBHLRIRHARFIORAEIE N TS,

5% TIRREEDENIEBFIE LU Tock DTN 2R THEOUE & RERLCHAER
DWED, HFISRREICEFEZROTRAZ V-0 7 2F->TWEY, BRDORFEME
R—=2 ¥ LR TRRENZRREL, BHLHBAFE LTRBEOWER EET sHEE
BELLD, Lrbe<BA—0WMETHEHELEWN. -7, HHENEEEETIME
RRETLLDICE, FRERETEETLIRREANRY ) —Z VI 2T->TAHLLEDD
5. ARRIZBWTE, SEBERET THMSNWORREZARELTRAZY -2
TV, BWERZRTENE» SFYR T E B, REL.

2. MRFE
2. 1 R

SEEREMOERIIEFIN A 2% RURTRY 01 % TEYE 2%, &1 10 7%,
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EX 2ATHB. =PIV —TTRELLDL, BEANLTR2A 2> 0.01 #ZE0
LMY (P2 86mm) 1240k L7z, REMABHIZHREREHALZA LT M2, 0%
BWeLDTHE (BEIZL->TE, BELEMLLr-72) .

70, REAEMOBBRIE, EFIXR 24 FURTRY 0.3 % TEIE 34T,
LBIZIBELTRIEZHML.

2. 2 FHEKROERE RE
mEK SmlCHEERE 12 MR, S0 —CRELHE, SEABMBICESETERL,
ACTEELL. RELIRRED 0= —IIRFAEMICH L.

2. 3 RREBEOBEELIUVREHEDOHT

EEREmE =875 22 (G00m) iz 200nl5E8E L TRE Lo, EEL, 24CT 248
BEBERELL. BEABLCEEL A WICH ), SEIIEEZERSELE, T2 T
L, T br2z@E L CHEHGHMED RS, SBREBEBI AL THEL, BB
PEBATHRELLE, BEBRIFVEHEELTH>EMEME R

2. 4 mEBbHESE

AOM (FEMEEBEREE) OBMZEEIC L »/z. HBE (WE 17.5m) 25— F 78 (0.04 % 3
vy 2 X Toc&®E) MY, WEHEZHEML T 100 ClcRELL. EBRE 30ml/70FET
REAATHLE LT — Ko POV GEEBMLMIE) ZRIEL, £OEDN 100ICEX TICE
THREBE SRS L L.

2. 5 NMRX2~Z ML

JEOL JNM-GX270E D& iR R RILISEE ZEH L, "H-NMRIZ 270 MHz, '°C-NMRIZ
56.0 MEzICBWTEIE L. MEEEMEIIT S IAFNT T 2RV BERIZEKSR
b7 oot L (CDCLs) & ¥ AF -2 )L R & K (DMS0-ds ) & FHWZC.

3. WMAERBIUVEER

3. 1 k@R 7Y -7

B, FEILRR, WE, AMHFoORELE»S UWkEHEEL:. RIESFEHICET
LTanZ—%2BR T 5 ERIIEERMICHE L TROTALh -7 (A1d ->T, 10ER
EotBizoWT, BEERN 5 4k 10 BEEFEHMEFAVWTan - DAEETESE
BEL, 0 BEAEEERAWLZLICLY) . £, BIARRERLDEINCEH
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B 73k o THEEREM (10 v&IR) 2HAWT 24CT 2BEMERRLL. £hb
DEEHEIE L U ATHME I OWT AMEEIC X ) Bt (L) EREiT-
e MR ZHEMEIL mgk L, BhIZHELLTVWLOIEILEERALL.

RREOMBEMOMRYRIZEHRICL > TELD, AUEHTLEGL SBORMETT
IXFEHD L DB VDL Bz Ll BEAEDLDIIZPOREZEIIHELD
D—F L7z, AEEHTER L/ShRRBOE MM, U VEEE2S<EET HI0OP
HRZMRME:2 2 < BOOWRFBTH »72. BEEORDOLSNLZEHRICOVWTEEL &E
EHTERT L, ML CEREMTOEFTFHLPIZENTE Y, HEDDOHERIL
ISR TERELCFHFEL, BiEfhEYHOmRmENEER LD P -7

3. 2 HEKRNSIS)DEET HHEFEWE

27V =7 ORER, FEDSWHEMOANERIZ2 Y ho—)L 36hizH LT 243h
TH-72. B2ORBRETEELLSEDVEGDET L HBAFIOEERIZOVWTHEN
bz, REERL TERDMWS MBI PDOENR S DB, FEZHAL.

3. 2. 1 BEBELEKOLE

RR RN ICE 2 ORENEEEFEML, FNFhOBEICOS 24 (400ml) 58, 24C
CTORMISE R L. BRI 10 FAEAERT Y MIAB L LOE RN

BROEERIIZ, BEEE 0~5 tCRFTH 7%, 0 1TIRERIZY 74 282 EL,
BFHRIAI LA LD bR o T, 5 LTIEKIIREEEE L TRTPBREAT
oo 10~15 STIRABFRRTRE LY, BRFERORELEEES & Lidhh 7.
372, 20 WTIEBTRTEESHTFPICED LN DA TH 7.

FEE B OEEBETREL, HEMEL ARYEOMFGEE R LIRS Fis-UC
Y

BIEDRENE < 72 5 le N THIkE 2 WO EMB A7 T 7o, 5 kI
B TR R T B - 7205, BREREINT S L BE~BEEORGEOWEEET
kSt o7, EHEHEIEVTRLERTH 572, Tock DHEREPDRIZAE 2~10 ©TH
ELOHHEMTRES LR, EORSIEEREDRICIIZLAL ATV LN
Doz,

TRLEDT b, AEOREIR 2~10 WHBEHOREIELTWA I L b7,
Fhig, BIERE 0%k 5 v TEELCHEME TLC (Kieselgel Fasa, Merck; BEEET S
V=T hr=6:4) ZHPIFTRIEIS, NI—UPEPRL->TED, 0 ARIZEIIE
5 DT TEEENINEDEEN BRI TH > 7. EYRAD REEIZ 0.2TH-72. 2
RPN AR L EYRADEERY KB L. EYRSOHEMRSBELSVAERE
A% TH B PEERT WY, BEOTRIMICE > THASPICEMLTE Y, EOREE
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Fig.-1. Effects of Sodium Chloride Concentration on the

Changes in the Amounts of Extracts and Their Synergistic

Activities with Tocopherol.

3. 2. 2 FAYMRSOERE, FE

BIE 0 2& 5 uz@inL/zi5H (6L) THEEL, thThosb L 1.6126gB LU
1.00028 24572, SWME™MIIA T/ —VICHERL R, HeEEMEL ARSI T, T
BEIE 77Ty 7ALE20 (AF /=) ZAWVAGS NV 702 TRDELEHLL. &
B 0 iRoASmEmEIZZ WY, ERSCERERIZY 35meThYD, &I 5 UIRT
1239 540mgTH - 7. ‘

FHEES (N-1B) @ '"H-NMRAXRZ "MV F—2I3RDESTH A.

'H-NMR (DMSO-ds/CDCls, & ) 1.24(3H,d), 1.34(3H,d), 2.02(3H,s), 3.09(1H q)

4.91(1H,q), 8.40(1H,s), 15.28(1H, bs), 16.10(1H, bs)

CDERLEBHMED AR PITF =222 L IEERET LT, N&-1BlZ MY v LEE
L7z, ¥ MYZVE Fig. AR T X5 ICPFEHRBTEEL, MBEEEZRTEVWIEBEL
REBERBROSEFICBWTRFEREBSERICHEE, AToaxEEENTIzL->T, »
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Fig.-2. Structures of Citrinin.

N&-ISEBED L D 12, Y MY DV AERIEISBREORBEFET CTLRHEBNETFRFTHY,
27V =X > THEEL MO WHERIRE R TERICOWT L ERIR T 2 X
2L IAVRYZUBELEAD LN #oT, A7 Y- vzl TE#OERL Y
EIRTHILEDSHLERDNS.

3. 3 BRAER (NRD)EET ZHEFEDE

NZIB DR DAOMESEL 2 > b 2 —)L 36hics L Biflshdiy 433h , sty 468h
T, MELLEELHRPRLRL. FEEAEESE (6L) L, By 9.41e8 L
ATt 3. 508 %157,

3. 3. 1 »WHHEHHOERST

UL s (BER) ICPITTRONEELENZ TLICTEHFLAZEZ S, N
YEV-BBETFV(1:1), BT FABLIUT N CESCERIRFOE y b (TN
— ISV E-BERBIRI-THRELZETS) MO LNE. £hif, BEFEZE7
kL, TLCIZX > TE - ERERBENE S ZEN L. COMEEXAS /—ILrLEEL
THEDHRROKER (N21B) 21572, Z DESRKDOMEIL HPLC (LiChrosorb RP-18, MeOH:
H20(8:2), 280mm) {2k > THERL, RFFERE 1. 4802 7N E— 75D L.

BEITORERRIIXDEITHS.

Analysis calculated for CoeH200s: C, 61.85; H, 5.19. Found: C, 55.91; H,

4.88. CI-MS(20eV) m/z 388(M*). 'H-NMR (DMSO-ds /CDCls, &) 1. 07(3H, A1-CHs, s),

1.14(3H, Al-CHs, s), 2.17(3H, Ar-CHs, s), 2.54(3H, Ar-CHs, s), 3.85(3H, -OCHs, s),

4.81 (1H, tert-OH,s), 6.23(1H, Ar-OH,s), 7.62(1H, Ar-H, s), 13.86(1H, Ar-OH

(chelated), s); '3C-NMR (DMSO-ds/CDCls, & ) 19.7(A1-CHs), 21.4(Ar-CHs), 27.5

(Ar—CHs), 54. 9 (>C-0H), 58.9(0-CHs), 84.3, 98.3, 109.6(C=), 111.3(=C-H),
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113.3, 128.9(>CHs), 136.5(>CH3), 144.5, 160.2(0-C=), 167.7(-C-0-CHs), 172.0,
191.0(C=0), 196.6, 209.4

7O EIE 19TH LY, BEShnwwabydy lEETLOLBbh b, EKEE
BTV TT7eFNAbTEE 2.42(6H,8) & 2.84ppn(3H, ) ICH L WE— 7 PR S N
2. FNUZE LT, 6.23(1H,s) & 13. 86ppm(1H, s) D — 7 L L. T HEHEIL,
BEINZwWID s Ad7 e /= OBETHD, HTFHIC EDT =/ —/LHO0BE (%
L=bhLAANEXINED OHELEDT) BEETLILERLTWS. F2, EAM
g 5L 4. 8lppn(IH, )N — 27 I3iEkT 5720, Tia— ¥ (=) OHE: Ebh b.
F72, AR MVTERO LN B RBEIZ 19THBH, 19. 7TppndE— 271 2EDE — 273
-7 bDT, REHIZ 20TH 5. INEPTR~NZ MLLBEIEL, K —270DRERT-
7z.

FYED NMRANT bvi, LDIFi, Bz H@eE Lo WE (198, SRNLESIIRRET
HBH, BEGREITETHRATTHSL ) DART pILEBOTEBELSZ WD, N21B
12 1BDNEREKLEERZ ONE. FOHEHEERE Fig. -3ITRT.

HOOC -
OH 0 CHy
CHy- H
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HO—%—- 0 3
CH3J OH

Fig.-3. Partial Structure of N21B.

3. 3. 2 BEHRHEmPOFERR S

HREOMBEME ) AFN a2 MIPiee A, ELDIZERBWE, RWTHE
WEPBE L. Ok, A ILEREERICERLL. IS YAV > TE
HEEL artifactiCZe 3 L Bbh b6, BRIZBHE AL V702 Mok >TiF- 7
29, BiRmEMESELLCE, PEEOT R RRML TFBEA (2.57g, AOM 213h),
T EE B (0.58g, AOM 445h), BIUAERC (16.02g, AOM 230h) o SE4-ic4rBlL7:. FEHEDE
WARBHEBIZOWTHERRS 2 BHEKAL. A/ V2R TCEEAMNL, THE
Bl, REEHB2, WBEHB3LLA. EHEOSVWBIENZFIL70 ki), FE
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WELEEWELEL. FEWEIZ PLCTHERLLEBY TR OBRIDEEHTHS 2
Ebhr-iz. BESN 702 b TEHEL, MEIIZDODY HPLCR TLCTHR LN, Z
DWEDBREIZE S BEHRLBWCD, SH5ITRHATAILENHS. 27, EEMY
[ 3Tock DMESR L =L, HEMHENSWHELLTESNLY, HETL2EFELY
BLEWIEEEbN S, YUAFN 70T 805 L08FETAERIE, 0
HOFEEIZLBLDEEDNS.

TEEAICAY /= EEmmL, TES (GFaWd) L TERICHILL. TEEE
UAhEFNrae MePiT s e RELL. ZOENSREHBIFLTHIT B L AER R
WE) LEIES (BEWYE) I2KHT A LKLY, FEHIIZSOMENREMT
BY, TBHMIFEL:. AY ) —NEHIZBEBEL 2OBIRR SV 7 a2 MZPT, &8
o A~Flzh@E L. B AOWEIZAERESE LTHELNED, 'H-NMRZRZ Lo H
L TRIRFREL EbNE. B CREBELTRLNZLBEAY / A LERETEL
HaiER NI sNn. COWMED Tock DHETHERIZT Foa—)b 36hiz LT 1
W0hTH-7eDTREEHAL.

BWED 'H-NRZFISEL72ER % Table-1l2R9. 1.48(d) & 4. 67ppu(q) DE— 7 DFE
TEIX, S OWEH herqueinoneBhEWE TH L LNBBERLTWS. Zhi#k, =0
HDANRY WIVF —F 2 BRIE & L9 2 &, Table-11Z5R"9 & 512, deoxyherqueinone
(DH)®’ & herqueichrysin(HCO)V D7 — 2 L DT RSEAMMLTEHB Y, N21-MiZ DHTH % L
JicEbhs.

Table-1. 'H-NMR Data for N2i-M in CDCls/DMSO-ds ®

N2 1-M DH" HC"* Assignment
1.32 1.32 1.34 A1-CH3(s)
1. 48 1. 47 1. 56 A1-CH3(d, J=6.7)
1.56 1.56 1. 64 A1-CH3(s)
2.82 2.82 2.89 Ar-CH3(s)
3. 96 4.12 3.99 -0CH3 (s)
4. 67 4. 66 4.80 Al-H  (q,J=6.7)
6. 80 6. 85 6. 70 Ar-H (s)

a: &nu in ppm(J in Hz); s=singlet; d=doublet; g=quartet
*: deoxyherqueinone

*%: herqueichrysin
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13C-NMRZRZ FJLF—4 % DHO B LU HCV &tk LT Table-2iciRd. N2I-MD A~
2 RND A4 XPREW, HELRZEE— 713 15Th-7.

Table-2. '3C-NMR Data for N21-M in CDCls/DMSO-ds @

NZ1-M DH" HC*~ No. of C
14.1 14.3 14.0 1
20.1 20. 4 21.0 4’
23.2 23.2 24.9 14
25.2 25.3 25.5 5’
42.8 42.8 43.1 3’
59.7 59. 8 13
90.5 90. 6 92.5 2’

104.9 104.7 97.9 6

104. 9 104.7 109. 2 10

? 107.1 111.8 2

115. 8 115.8 120. 1 12

118.1 118.2 118.7 4

125.6 126. 2 126. 6 1

134.0 133. 1 146.7 13

145.5 145.1 132.9 8

? 159.6 171. 4 11
? 163. 5 177.0 9
164. 8 164.7 157.7 3
? 170. 0 160. 6 3
? 171. 4 155.2 7

a: &wu in ppm
%: deoxyherqueinone

sk: herqueichrysin

N21MoD '8C-NMRF —#13 DHE X <—ZXLTHY, 'B-NMRT —% L &b T, N2IMiZ DH

FEIEE N, DEHB LU HCofEEs % Fig -4I2R7.

3. 4 FAER (N2-3)DAEET HREME
FENEET MBI LENEIZEOMEDREMTH Y, RERMRIEZT>TNS.
LSFTiBLnr: E (N22-3B) o NMRF — %1 N21BE —F L7z, NZ2IB& N22-3BMD
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IRZ~XZ R L (KBr) % Fig.-5IcR9. WHEDARYZ bT L =BT 570 —ETh
BBtz i, BHTEHBRIRANRZ MV (T8 —)) 2HEET B E L <—3%
L, RINEALT 241, 273,391 nmi2 3D S,

O
H//
0 OH
MeO
OH 0
Deoxyherqueinone Herqueichrysin

Fig.-4. Structures of Deoxyherqueinone and Herqueichrysin.
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4. S1RDOFE

FREN2Z 7Y~ Zl2BWT, 1B L2 EREMICENT 2 & EEEMICHEL
T, ¥ 10— —Taa—-DREVBRITELIOTHE. EEIZHEESNCEEIZLL
FLLIFEFETII R <, HBEDEEERGLEREMOFFIEE LWHEFENL D
i2Bbh s, 40, SERETTHELLCERN DL D LZENLERETRL D 500E
PTIEWD, FHRGEELICREL, SERBEDLOBIRPFHZEITI L
V. NZIBIZETEMENTEREL DD, ELRFLVWIEDERL, ThonkefE Ak
EFNRIZBITBHEBLE Tock DEFTPHR, SLHICEAF AR Py —RITIVFr —
BEES O OWT LB L2, '
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On the Production of Antioxidants by Fungi Isolated in the

Presence of Higher Amounts of Salt

Yukihiro ISHIKAWA

( College of Education, Tottori University )

Summary
Many fungi were isolated from soil samples using a malt extract
medium containing 10 % of salt. They have been screened for the
production of antioxidants synergistic with tocopherol(Toc), and two
strains were investigated.

One of them has grown on a malt extract medium containing various
concentration of salt. The presence of 2~10% amounts of salt helped
to attaln to higher synergism between ethyl acetate(EA) extract of
culture broth and Toc. However, salt concentrations more than 20 %
completely halted the growth of the strain. The EA extract was gel-
chromatographed on Sephadex LH 20{(methanol) to give yellow substance
which, upon recrystallization, produced needles from methanol. This
compound was identified to be citrinin by NMR data.

The other has grown on a malt extract medium and culture broth and
mycelial mats were extracted with EA and acetone(Ac), respectively.
The EA extract was chromatographed on silica gel, using benzene-EA
(1:1), EA and Ac, to give yellow substance, which was recrystallized
from methanol. The results of elementary analysis and speciral data
suggest that this compound is a derivative of some xanthones. The Ac
extract was partitioned with Ac and methanol. Acetone-insoluble and
methanol-soluble portion was gel-chromatographed to give yellow
crystals. This compound was determined to be deoxyherqueinone by NMR

data.
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