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The Quantities of Methyl Orsellinate and Sparassol of
Sparassis latifolia by Host Plants

Min-Soo Kim, Kyoung-Tae Lee, Sung-Min Jeon and Kang-Hyeon Ka*

Division of Wood Chemistry & Microbiology, Korea Forest Research Institute, Seoul 130-712, Korea

ABSTRACT : It is known not only that antifungal compounds such as sparassol, methyl orsellinate (Scl) and methyl-dihydroxy-
methoxy-methylbenzoate (Scll) were produced during submerged culture from Sparassis crispa, but also that Scl and Scll were
appeared higher antifungal activity than sparassol. The aim of this study, antifungal compounds of Sparassis latifolia were purified
from mycelial culture media and identified by using NMR and ESI-MS. Based on HPLC analysis, methyl orsellinate and sparassol
were detected at 15 min and 31 min of retention time, respectively. The compounds derived from S. latifolia were classified into
four production patterns according to their strains. The strains originated from host plant Larix kaempferi and Pinus koraiensis
showed different patterns of compound production, whereas the strains originated from host plant P densiflora and Abies
holophylla showed almost same patterns. There was no correlation between mycelial biomass and compound production. KFRI
645 strain from L. kaempferi exhibited higher methyl orsellinate production (0.170 mg/ml). Sparassol was produced by KFRI 747
from P densiflora (0.004 mg/ml). Thus, our result revealed the new fact that methyl orsellinate and sparassol have different
patterns according to the strains originated from different host plants.
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Table 1. List of Sparassis latifolia strains used in this study

o] w2 ZEoHA9] methyl orsellinate®} sparassol®] 3% 237

A, & Arlls 2EoAE tide2 AAMISF
Aol A A== 2 H HAZEE sparassolﬁﬂ- me-
thyl orsellinates T2 £, 54
TrEstaL, viekelel| xotd AH=He s
ojo] vl astel 78 AL FIG 2ARHLOH,
ol 4] T} Bl A Wy 7B
HAIE AR

HU X'E: ){l

ME 2 e

A 2F | & i

2 Aol ARSEE 28709] oA T 20035 H
2012370 -2t el 25, 2t (Table 1), =7
HiH e TR E2H PDA (Potato Dextrose Agar)
ApAElA] FelE W BEHO] e AR, o]Ee BT

Strain Collecting area Host plant Year
KFRI 748 Pyeongchang, Gangwon-do Abies holophylla 2006
KFRI 645 Gurye. Jeonnam-do Larix kaempferi 2003
KEFRI 700 Gwangneung, GyeongGi-do L. kaempferi 2005
KFRI 720 Muju, Jeollabuk-do L. kaempferi 2006
KFRI 724 Gwangneung, GyeongGi-do L. kaempferi 2006
KFRI 746 Gwangneung, GyeongGi-do L. kaempferi 2006
KFRI 749 Gurye. Jeonnam-do L. kaempferi 2006
KFRI 921 Gurye. Jeonnam-do L. kaempferi 2007
KFRI 922 Gurye. Jeonnam-do L. kaempferi 2007
KFRI 923 Gurye. Jeonnam-do L. kaempferi 2007
KFRI 1074 Hongcheon, Gangwon-do L. kaempferi 2008
KFRI 1075 Hongcheon, Gangwon-do L. kaempferi 2008
KFRI 1077 Hongcheon, Gangwon-do L. kaempferi 2008
KFRI 1079 Hongcheon, Gangwon-do L. kaempferi 2008
KFRI 1080 Hongcheon, Gangwon-do L. kaempferi 2008
KFRI 1081 Gwangneung, GyeongGi-do L. kaempferi 2008
KFRI 1082 Gwangneung, GyeongGi-do L. kaempferi 2008
KFRI 1084 PyeongChang, Gangwon-do L. kaempferi 2008
KFRI 1121 Gwangneung, GyeongGi-do L. kaempferi 2008
KFRI 1516 Hongcheon, Gangwon-do L. kaempferi 2011
KFRI 1787 Pyeongchang, gangwon-do L. kaempferi 2012
KFRI 722 Gwangneung, GyeongGi-do Pinus densiflora 2006
KFRI 1788 Pyeongchang, gangwon-do P, densiflora 2012
KFRI 723 Gwangneung, GyeongGi-do P, koraiensis 2006
KFRI 747 Hongcheon, Gangwon-do P, koraiensis 2006
KFRI 1076 Chuncheon, Gangwon-do P, koraiensis 2008
KFRI 1083 Gwangneung, GyeongGi-do P, koraiensis 2008
KFRI 1122 Hongneung, Seoul city P, koraiensis 2008
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S. latifolia® 57 A (Ryoo et al., 2013)°|t}.

HEUE PDA HiAIE ARS8t 23°CollA] 30471 wlYF
3. om, FAA Hike 500 ml AF2FEEl~=19l PDB (po-
tato dextrose broth) BZ| 200 ml (pH 4.0)& &5-5F4
121°CollA] 207t Eit &, 15 U2=Z(FE 7 mm)E
T 208 FESIAL 23°CollA 6047t MUz 5 TARA| <}
Hjkel-S- Adof ALE-5IT} TAKIE 70°Coll A 27 A

=
6047 wiEE EFolHAl wigAS o A] (Watman,
C5)=E A &, FEoFE o]-&ate] oATlS of| ZotA|
E|0]E (ethyl acetate, EtOAc)Z 81l #3149 EtOAc
=& 14EZ7] (evaporator) & 0831 T3 2F=
& (Sparassis latifolia ethyl acetate, SLE) 3 g& AT}
SLEE 50% HI&rS-(methyl alcohol, MeOH)l| -8-3|A1%1
=, &4 Zha=vlE#)9] (flash column chromatogra-
phy)E AAI3F3ATE. Chromatography™ ODS-A (40x200
mm, YMC-GEL, S-75 pum, Japan) column=- A-8-8}4.01
EYEKA ceramic pump (VSP-3050)2} UV monitor (UV-
D2)E o]&3le] 83t &, autochrome data module (%3
A}l 0]-83}e] H|o]EE autochrom-20002-2 #4335}
k. #2 Bvl= 50% MeOHOlA| 80% MeOHZ 7]&7]
-89 (gradient elution)3}] & 6711°] -2 (SLE 1~SLE 6)=
BeH, 0] F SCE 295 MeOHE A2A3} methyl
orsellinate (32 mg)E ©E|SI¥IL, SCE 43S MeOHZ
A A7g3}eq sparassol (18 mg)S TS} (Fig. 2). T
313tE2 B A= v E 127 (thin layer chromatography,
TLC), A7 (nuclear magnetic resonance, NMR), A
AR o] 28} - A #E4A] 7] (electrospray ionization mass
spectrometry, ESI-MS)E ©]-8-3}o] 21513 th.

Compound 1 (methyl orsellinate)

White powder; C,H,,0,; ESI-MS m/z: 181 [M-H]; 'H-
NMR (600 MHz, CD,OD): 6 2.4 (3H, s, H-7), 3.9 (3H, s,
-OMe), 6.1 (IH, d, J=2.46 Hz, H-3), 6.2 (IH, d, J=2.22 Hz,

O (0]

\ (0] O\

OH OH

@) O~ ) OH

Fig. 1. Chemical structures of sparassol (a) and methyl orselli-
nate (b).

H-5). "C-NMR (150 MHz, CD,0OD): & 24.4 (C-7), 52.2
(-OMe), 101.8 (C-3), 105.9 (C-1), 112.6 (C-5), 144.6 (C-
6), 163.9 (C-4), 166.3 (C-2), 173.6 (C=0).

Compound 2 (sparassol)

Crystal; C,H,,0; ESI-MS m/z 195 [M-H]; 'H-NMR
(600 MHz, CD,0D) § 6.3 (1H, d, J=2.4 Hz, H-5), 6.2 (1H,
m, H-3), 3.9 (3H, s, -OMe), 3.7 (3H, s, -OMe), 2.5 (3H,
s, H-7). "C-NMR (150 MHz, CD,OD) & 24.4 (C-7), 55.2
(-OMex2), 98.7 (C-3), 105.3 (C-1), 111.1 (C-5), 143.1 (C-
6), 163.8 (C-4), 165.6 (C-2), 171.7 (C=0).

S0 % 7171

28 7180 AFA1F (extra pure, 99.9%)S A
stHoH, 4 B2 acetonitrile(HPLC grade)S A
3FATE &2 Millipore Milli-Q UV plus®} Ultra-Pure Wa-
ter System (Tokyo, Japan) ©]83lq B 33} /75
ARE-EFATE

S2)3leE2] 'H-NMR¥Z "C-NMR #3% #4912 913)] A
208kl NICEM®] Bruker AVANCE 600 spectrometer
(Bruker, Germany)E AFS-3ISt}. ESI-MS= AB SCIEXA}
9] API-2000-, TLCE Kieselgel 60 F,., (0.25 mm, Merck)
= AA R S i

A2 M= % HPLC 24

50 ml 49 Al@H S. latifolia BIFA-S 40 mIA &
F3al 9710 EtOACE 10 miE Z7Iste] SniiEgsls
T}. EtOAc 7H-5-5 5314 1 ml9] MeOHel| 83l &,
]S Al MeOHEZ 108] 343k -§-21& HPLC A|B& A}
|31t o] W] A|59] sparassol?} methyl orsellinate 3+
&2 mlE] A FEAY] A-=414(0.1, 0.05, 0.01,
0.005, 0.001 mg/ml)°l] Th3ke] AH=313tt.

HPLCE 600 pump} controller, 996 PDA (Photodiode
array detector)®} 717 autosamplerZ ¥ WatersA}]
AFE ©183IT. HPLC 2418 272 ACE 5 C18-HL
(4.6x250 mm, ACEAF A%)S ARESIATH HE: 32

Ethyl acetate ex. (3.0 g)

ODS-A C.C.
(40 x200 mm, S-75um)
40% MeOH

SCE1 SCE 2 SCE 3 SCE 4 SCE5 SCE 6
recrystal recrystal
methyl orsellinate sparassol
(32mg) (18mg)

Fig. 2. Scheme for isolation of methyl orsellinate and spa-
rassol from the mycelial culture media of S. latifolia strains.
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266 nm, 722 1 ml/min, A8 FYHFHFES 10 ploZ 3

or, Srl= 1% 24 U3 =3 MeOH=S ©]-8-81
50% MeOH®I|A] 100% MeOHZ 607+ 71-&7] &)}
BAsc).
zm 2 o
EhelstElEel 7 =5F
SaARARETNE olgale] 242 Baage.
o, AEA FHE 53l 2572 G238 (compound 1
7} compound 2)& AAT}. Fig. 32 compound 12] NMR
7} HMBC Z~HE&S LERA A0 2, 'H-NMR 2HEFH]

2 £FoIHAY methyl orsellinate?} sparassol®] 3% 239

2= 6.1 ppm¥ 6.2 ppmOllA] benzene A 71Q15k= 271
<] protong A = 2A%leH, 17]¢] wIEE7](-OMe)2t
Hg7](-CH,) = &1 = UTH(Fig. 3A). "C-NMR &= E
HollA= 101.8~166.3 ppmollA] @A el 7]118k= 6712
carbons ERIT = Ao M, 173.6 ppmelA] AE7](C=
0), 24.4 ppmol|A WE 7] (-CH,), 18|13l 52.2 ppmoiA] H]
E247](-OMe)ell 71818R= carbonS 242t 818 4= QIS
U} (Fig. 3B). Heteronuclear multiple bond correlation
(HMBC) &HEHo| M= w5479 Al=717F 2geks
& AL, WE7 = C-60l AT FEYS & I
T} (Fig. 3C). W2HA] compound 1 methyl-2,4-dihydroxy-
6-methylbenzoate (methyl orsellinate)Z &3}t (Fig.

Solv.
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Solv. 7
5 3 1
i) -
5 3
=0 , 4 6 1
L1 | 1
C) Solv. OMe
Solv. 7
yl
KWJ100611
7 SC-C-HMBC . [
1eoD L2
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— 50
OMe
+60
k70
8o
Foo
£
3 - {2.43,105.02 100 g
5 1— '.‘ {2.43.”26@ Lo =
120
130
{2.43,144.7 140
6 —|
150
4| 160
2 ] - {3.88,173 n@ - Li70
c=0 180

T T T T T T T T T T T T T T T T T T T T T T T T T
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12 (ppm)

Fig. 3. The 'H-NMR (A), "C-NMR (B) and HMBC (C) spectra of methyl orsellinate. HMBC. heteronuclear multiple bond correlation.
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T o0& 9Es%hE compound 2= 'H-NMR¥} “C-
NMR A7E T3l 99 compound 13 AR 7221
benzoate S}3EUS ERIEIH 0, HMBC 2~ EHS F
3l W54271(-0Me) 3 7H7F 49 x]oll A o] S
FRISHATH. WA compound 2= methyl-2-hydroxy-4-
methoxy-6-methylbenzoate (sparassol)= &334t} (Fig.
la).

B20[H{K B FRSLe| Ui THE 24

2ol e 2HEH M} e F44317] 9
3] MeOH % o 2 19 2A4H) HERS: Sl E o)

831 HPLCE AAISIT. Fig. 4= 266 nmollA] ZALSH
HPLC IZPFETIHOZ | retention time 1570 methyl

orsellinate (A)7} HES AL, 313741 sparassol (B)O] e

EEQch R B A9, o) o] | 48R

o] AREA A HES Yehlie AL & 5 ek Ak

B T 7 25 E5 A H(pattern 1), A®} B 1|3 H|X]

o] 45 A2k (pattern 2), BO} PIA Y] £ T18]a1 v|Ee]
S “YiH(pattern 3), A9} P|A|o] EAE AH(pattern 4).

T methyl orsellinate Y sparassol2t| EH2HEA]
ol W2 B9 3=F AL 7ﬂer methyl orsellinate
= sparassolﬁ*‘ g2 A9 BE #FE0] AN
™, 71 =& S VERH g5 KFRI 645%.27(0.170
mg/ml), KFRI 1077% 0.078 mg/ml$] H] ﬂ?i‘] =& s
YERITE. 0.05 mg/ml oS A4kt == KFRI 720,

Table 2. The yield of methyl orsellinate and sparassol form the mycelial culture media of S. latifolia strains after 60 days of incubation

Strain Dry welgh(tA 32 mycelium Methyl( };);‘js;elhnate Sp?ée;isol B/A (mg/g) C/A (mg/g)
KFRI 748 0.520+0.064 <0.001+0.001 <0.001+0.000 <0.001 <0.001
KFRI 645 0.394+0.069 0.170+0.025 <0.001+0.001 0.430 0.001
KFRI 700 0.597+0.070 0.018+0.020 <0.001+0.001 0.030 <0.001
KFRI 720 0.429+0.023 0.060+0.012 <0.001+0.000 0.139 <0.001
KFRI 724 0.500+0.013 0.001+0.004 <0.001+0.000 0.003 <0.001
KFRI 746 0.433+0.020 <0.001+0.001 <0.001+0.000 <0.001 <0.001
KFRI 749 0.472+0.040 0.050+0.024 <0.001+0.000 0.106 <0.001
KEFRI 921 0.404+0.031 0.011+0.007 <0.001+0.000 0.027 <0.001
KFRI 922 0.444+0.024 <0.001+0.000 <0.001+0.000 <0.001 <0.001
KFRI 923 0.485+0.049 <0.001+0.000 <0.001+0.000 <0.001 <0.001
KFRI 1074 0.403+0.028 0.000+0.002 <0.001+0.000 0.001 <0.001
KFRI 1075 0.386+0.039 0.018+0.007 <0.001+0.000 0.045 <0.001
KFRI 1077 0.399+0.028 0.078+0.016 <0.001+0.000 0.196 <0.001
KFRI 1079 0.534+0.036 0.056+0.014 0.001+0.002 0.105 0.003
KFRI 1080 0.430+0.045 0.074+0.017 0.002+0.001 0.172 0.004
KFRI 1081 0.452+0.046 <0.001+0.001 <0.001+0.000 <0.001 <0.001
KFRI 1082 0.460+0.034 <0.001+0.004 <0.001+0.000 <0.001 <0.001
KFRI 1084 0.452+0.029 <0.001+0.004 <0.001+0.000 <0.001 <0.001
KFRI 1121 0.456+0.055 0.004+0.010 <0.001+0.000 0.009 <0.001
KFRI 1516 0.538+0.091 <0.001+0.000 <0.001+0.000 <0.001 <0.001
KFRI 1787 0.412+0.042 <0.001+0.000 <0.001+0.000 <0.001 <0.001
KFRI 722 0.397+0.030 <0.001+0.002 <0.001+0.000 <0.001 <0.001
KFRI 1788 0.454+0.045 0.028+0.006 0.003+0.004 0.061 0.007
KFRI 723 0.515+0.032 0.007+0.003 <0.001+0.000 0.013 <0.001
KFRI 747 0.499+0.075 <0.001+0.001 0.004+0.003 <0.001 0.008
KFRI 1076 0.458+0.014 0.021+0.014 <0.001+0.000 0.046 <0.001
KFRI 1083 0.470+0.030 <0.001+0.000 <0.001+0.000 <0.001 <0.001
KFRI 1122 0.436+0.090 0.002+0.006 <0.001+0.000 0.005 <0.001

tunit : g (n=3), tunit : mg/ml (n=3)
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Fig. 4. HPLC chromatogram patterns (266 nm) for S. latifolia strains. (A) methyl orsellinate, (B) sparassol.

749, 1079, 1080°]%1.2.H, KFRI 700, 921, 1075, 1076, 1788 T (B/A)> KFRI 6457} 0.430 mg/gO- 2 71 =] L€}
%L%-L— 0.01 mg/ml ©1¢, KFRI 723 5= 0.005mg/ml ©]  WTh(Table 2). B=3F, KFRI 720, 749, 1077, 1079, 1080
, 71 9] YA 752 0.001 mg/ml ©]3} PlE2] me- 0.1 mg/g ©1’d2] methyl orsellinate 35S UERATE.

thyl orsellinateS AYAFSFATH(Table 2). TAFF i8] sparassol ¥ (C/A)> KFRI 747 57}
Sparassol®] ¥~ KFRI 747 71041 0.004 mg/mlZ  0.008 mg/gO-Z 7P =3k31, KFRI 645, 1079, 1080, 1788

7F¢ =k, KFRI 17882 0.003 mg/ml, KFRI 10799}  ¥% 0.001 mg/g ©1’3S] sparrasolS A48T, o] gk

KFRI 1080 0.001 mg/ml o), WA 752 0001 mg/  AFE T3l 2 k=] ALkt dAZate]

ml ©|3}Z sparassolS AJAFSFATH(Table 2). ©]= Wood- (R’=-0.26, R’=0.09)= §1==2 & 5 AU

ward 5 (1993)2] BEarol|A] AAu)F Al sparassolH.Th

methyl orsellinate®] AJ4Fgo] o Whe A-27e} YA 7|FAI 201l (H2 methyl orsellinate?} sparassol2| ZHA|

?:51_1:]_ Llﬁ\‘o]]ﬂ _/] 7];:)\1‘:' ] =2 ‘:';d /\(E/\]- _E_/Hg u]ﬂz:sl.
A}, JEJNNT (L. kaempferiye 71521 E=2 SF -
T 22 methyl orselllnate I sparassolte| ZHA| Fig. 49] pattern 1= YERHOH, AU (P densifliora) %

AAES B3 AR S KFRI 700 77} pattern 22} 2©] methyl orsellinate ¥l v]Z|2] &2 0]
0.597 go.2 7P i,\):i‘/]', TA| % Y] methyl orsellinate ~ WEPST}. 05 (P koraiensis)= pattern 33} 70| spara-
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ssol®] H =7} E=A] YA pattern 49412} 2] spara-
ssolo] AZEA] FUTH AU (A. holophylla)E pattern 2
9} Z+o] methyl orsellinate %l H|X]9] EZo] &A=
o1, sparassol=. P]&F AZE]STh

7152152 methyl orsellinate®] 3~ Blulsh 2x},
YEQVZN T} 5t 0.025 mg/mlE ALFeAaL, A7}
0.013 mg/ml, ZAF-7} 0.022 mg/ml, 7} 0.001 mg/
ml °J3IR1 Ao Z AT}, Sparassold] TS 7|15
2 vug 23, b= H 0.001 mg/ml, A=
0.001 mg/ml, YELZHF= 0.001 mg/ml ©]3}, A=
0.001 mg/ml ©J3}= #e] AgetA] Z3l3th. 7152 =
e 2AEAY S vk 23, dEIAUTL
7151 £FolHAl 5= methyl orsellinate®] A4t 52
o] a1, AU AP 71591 8. latifolia 5= L&
QAU AR sparassol A4 5E0] =& A0
A A

$59] TouAlolek 77480 e HFe] A%
oz SFHES AARE ol A ththe o] ol
ATE S vt oloh 2 A7 A= HAl 4
& FFe] oAkl mE ARl wstel] 7191% e s
AZyE}, SHH, Woodward 5 (1993)0] A|ASE vel o]
ZEolmAle oje} e B4 AL BAL EAlY] i 79
Zletol] &-ggk o= Q1S Wk ope} 2 ATrellr e} o] A
BEA A FEE BAOEA EEoAle] 7IFE
< frshe tlelx &8o) 7Fsd Aoz Alsdd.

¥ 9

oA (Sparassis crispa)S W2 goll ] &2
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