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PHAN TiCH LOAI NAM LINH CHI DEN MOI PHAT HIEN puUCC
3 VUGN QUOC GIA CAT TIEN, PONG NAI - LAM PONG

Ho Linh chi Ganodermataceae 12 mot ho
tuong déi tré va dang phan héa, c6 nhiéu loai
duoc dinh danh khi thi thuoc chi Ganoderma,
khi thi thuoc chi Amauroderma. Thuc ra néu
phan tich chi tiét cdu tao cha bao tlr va thé qua
thi c6 thé nhan thidy c6 mot nhém loai trung
gian giita hai chi Ganoderma va Amauroderma.
Vé co ban y tudng vé su giao hoa cla cdc chi tir
thap nién trudc di phan tich trong qud trinh
phan héa dang séng cua ching [16]. Loai ndm
linh chi den - Amauroderma subresinosum
(Murr.) Corner ciing hi€m gap [1, 2], dugc phat
hién l4n ddu & Vuon qudc gia Cat Tién vao cudi
mua mua ndm 2004, ¢6 nhiéu nét phan héa nhu
nhitng dang trung gian giita 2 chi: Ganoderma
va Amauroderma. Trong cong trinh nay, ching
t6i bé sung cac din liéu hinh théi giai phiu cic
bo miu vat ban dia Viét Nam, méi thu thap
trong cac dot khéo sat tai VQG Cit Tién, kiém
tra danh phdp va lan ddu tién tién hanh phan tich
cdu tric gien ri-bé-xém (cdc ving chuyén biét
ITS va D), tich hop céac két qua thu duge va thio
luan vé hé thong hoc phan tir ching loai phdt
sinh. C4c dac diém thanh phan hoéa sinh di dugc
phan tich, 14n ddu tién xdc dinh dugc acit béo va
nhiéu stéron - dan chat tir triterpenoit trong loai
linh chi nay [13].

I. PHUGNG PHAP NGHIEN CUU
1. Nghién ciru hinh thai cia nam
Mau vat duge phat hién 14n ddu & Nam Cat
Tién - tuyén Ta Lai, vao cudi mla mua
(11/2004). Lién tiép nhing nim sau (2005-
2008) ching toi tiép tuc thu mau va gidm dinh

LE XUAN THAM, NGUYEN LE QUOC HUNG
Trung tdm Hat nhan Tp. H6 Chi Minh
PANG NGOC QUANG
Truong dai hoc Su pham Ha néi

' BUI THI LUGNG
Dai hoc Qudc gia Ha noi

theo Steyaert (1972) [15], Ryvarden & Johansen
(1980) [14], Corner (1983) [3] va Zhao (1989)
[20]; mo ta chi tiét, chup anh bao tir dudi vat
kinh ddu (x 100), trén co s& phan tich cic ki€u
bao tir dac trung, tich phan lap giéng va nudi
trong theo quy trinh cla ching t6i [18, 19].

2. Nghién citu phan héa cau tric cia DNA

Theo céc quy trinh chuin quéc t€ da duoc ap
dung réng ridi trong nghién citu hé théng hoc
phan tir ndm [5, 11], ching té6i tién hanh cac
thuc nghiém tai Vién Cong nghé sinh hoc vi
sinh, thuoc Pai hoc qudc gia Ha Noi. Pé doc
trinh tu DNA va xay dung cay phan loai, cic
budc tién hanh l4n lugt 1a: tich DNA truc tiép tir
sinh khdi clia hé sgi nim nuoi cdy thuin khiét, -
v6i cdc bo moéi dac hiéu cho phan tng PCR,
chay phan img PCR, lam tinh sach DNA sau khi
thuc hién phan dng PCR, cudi ciing khuéch dai
DNA dé giai trinh tu (sequencing). Trinh tu clia
vung ITS1/ITS2 va ving D1/D2 rDNA 26S cua
chung ndm duoc doc truc ti€p trén mdy doc
trinh ty tu dong 3100 Avant. Sau d6, két qua
trinh tu dugc so sdnh véi cdc trinh tu cla cdc
loai da dugc x4c dinh trong Ngéan hang gien.

Xay dung cay phan loai st dung phan mém
ClustalX 1.83. Nghién cttu cau triic rDNA cdc
ving ITS va vang D1/2, kiém tra trén Ngan
hang gien, so sdnh véi két qua kinh dién va gin
day nhat [5].

3. Nghién citu thanh phan hoat chat

Bang céc phuong phap chiét, tich xdc dinh
cdc nhém xtérén (triterpenoit), acit béo... bing
sac ky, phd k& khoi luong va cong hudng tir hat
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nhan, so sanh véi cdc tu lieu vé Ganoderma di
biét. Phé cong hudng tir hat nhan duge do bang
may Varian Unity 600 NMR spectrometer (600
MHz) trong dung mo6i CD,OD va CD;Cl. Phé
kh6éi do trén mdy JEOL JMS AX-500
spectrometer. Ph6 héng ngoai ghi trén mdy
Perkin  Elmer  Spectrum  one  FT-IR
Spectrometer. Sic ky cot dung SiO, (60-100
um) va sic ky bin mong cta hiang Merck. Sic
ky khi-kh6i phd lién hop (GC-MS) cia hang
Hewlet-Packard Mass selective detector va GC
system HP 6890 series, chuong trinh nhiét d¢ tir
70°C dugc giit trong 3 phit, tang dan véi toc do
10°C/phtit len dén 250°C va gilt déng nhiét 5
phiit. Téng thoi gian chay la 26 phit. Céc dung
moi CHCl;, MeOH, EtOAc dugce st dung trong
qua trinh chiét tdch. Nam linh chi den
A. subresinosum (12,6 g) dugc lam kho tu
nhién, sau dé thai nho va chiét bang dung moi
EtOAc (300 ml), sau d6 chiét lai véi MeOH
(300 ml). Dich chiét dugc ¢6 can bing hé théng
cat quay 4dp suit giam va thu dugc hai can chiét
v6i khéi luong tuong tng 1a 116,9 mg va 476,9
mg. Sau d6 st dung hé théng sdc ky cot nhdi
bing sicica gel va ria gial bing dung moi
CHCl, ¢6 ting din ham lugng MeOH tlr 1 dén
10% dé phan tich cdn chiét EtOAc (116,9 mg)
va thu dugc hai phan doan, mét phan doan la
cdc steroit (12,5 mg) cdon phan doan kia 12 cic
axit béo (83,2 mg). Cic axit béo (2 mg) dugc
methyl héa bang (CH,),SiN,CH (0,5 ml) trong
dung mo6i MeOH (0,5 ml) tai nhiét do 5°C trong
thoi gian 3 gio, sau d6 phan tich bing GC-MS.

II. KET QUA VA THAO LUAN
1. Mo ta mau
Bao gém khoéang 15 thé qua 16n nhd, véi ky
hiéu CT LXT-D04-24.

Linh chi den - Amauroderma subresinosum
(Murr.) Corner Beih. Nova Hedwigia 75: 93,
1983 [3].

Fomes subresinosum Murrill, Bull. Torrey

Bot. Club 35: 410, 1908, Ganoderma
subresinosum (Murr.) Humphrey, Mycologia
30: 332, 1938; Magoderna subresinosum

(Murr.) Steyaert, Persoonia 7: 112-114, 1972;
Trachyderma subresinosum (Murr.) Imaz., Bull.
Govt. Forest Exp. Stn. Japan No. 57: 119, 1952;
Ganoderma simulans Wakef., Bull. misc. Inf.
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Kew 1922: 161; Polyporus mameliporus Beeli,
Bull. Soc. R. Bot. Belg. 42: 62, 1929.

Tuy nhién, truong hop danh phép:
Amauroderma subresinosum (Murr.) Teixeira,
Rev. Bras. Bot. 15: 125, 1992: Nomen illegit.
non Corner 1983, lai c6 ¥ nghia riéng. Nghia la
Teixeira nham chi mot taxon khac. Theo cdc tai
liéu kinh dién, loai nay dugc xéc dinh la
Amauroderma subresinosum [2. 3, 20], hoac
nhu Humphrey (1938) xic lap: Ganoderma

subresinosum. Phan bS chi yéu & Pong Nam A:
Phi-lip-pin, In-dé-né-xia, Ma-lai-xia, ,Mi-an-ma,
Viét Nam, mién Nam Trung Qudc, An Do, Xri-
Lan-ka, ving quin ddo S6-16-moéng va & chau
Phi: Cong-go, Zaire, Ké-nia. Imazeki (1952) [7,
8] xdc lap chi Trachyderma (cung véi loai
chudn 14y tit Ganoderma tsunodae) va Steyaert
(1972) [15] lai dé xudt tich ra chi Magoderna
doc lap va chon loai nay lam chuan, cing 2 loai
nita: Magoderna infundibuliforme va M.
vansteenisii. Tuy nhién cdc tdc gia kinh dién
nay mdi chi dua trén dac diém giai phau 16p vo
tdn va 16p mo lan céan - nhitng dac diém nay dé
bién dong theo cac diéu kién sinh thdi moi
truomg, chua db tinh én dinh. Loai nay ching téi
phat hién 14n ddu tién & tuyén Ta Lai vao thang
11 ndm 2004, lién tuc cac nam sau déu thu dugc
mau khip ving Lam Ddng - Déng Nai.

Thé qua moc hang nam, trén cdc than cay
g0, timg tdn riéng 1é song cum thanh dam 3-5,
doi khi ¢6 2 tdn moc chdng 1én nhau, thudng cé
mau den nhanh nhu son dau. Tuy nhién, ciing cé
mot s6 thé qua cé 16p vo trén khong lang nhén,
ma m& duc, den duc, song mat dudi va cau triic
bao tang thi rat tuong déng v6i nhau. Tan ndm
c¢6 dudng kinh dao déng tir 3,5-7,5 cm, thudng
hinh than gan tron, cé thé xde rong nhu dang
quat t6i 20 x 12 cm, day t6i 1,8-2,7 cm, nhit I
6 VQG Cdt Tién va Pu Mat. Doi khi, ¢6 nhiing
méu suu tap don 1é ¢6 kich thude rat 16n (20-26
cm). Mép tdn nguyén hodc hoi phan thuy, mat
trén thudng nhan nheo thanh ranh téa déu tir gée
dinh vao gia thé. Nhin chung hinh thaj thé qua
bieén dong da dang, doi khi gay khé khan cho
viéc dinh loai (hinh 2, 3).

L6p vo tdin moéng (0,3-0,5 mm), khi &n vao
dé dap v, thuong ldng béng, mau den nhanh,
dudng vong quanh mép c6 thé hoi nau dd (nhat
la khi con non, sdc nau do ki€u Ganoderma
rat ro).



Lép thit ndm chat nac dac trang tuoi, khi
kho nga mau kem nhot - xdm nhot, day 4,4-12,4
mm, c6 thé thay rat khdc biet so v6i cic loai
Ganoderma va ca véi cdc loai Amauroderma
khic, day c6 thé coi 1a dac diém chédn dodn loai
thuan tién.

Nhing loai Amauroderma c6 16p vo lang
den béng (laccate) hodc lang nhéan (sublaccate)
khong phé bién nhu trong chi Ganoderma, chi
duoc ghi nhan vai loai trong cong trinh [20, 21].
Lép thit trang tuoi rat dac trung (c¢6 1€ cyc hiém
trong cic loai Amauroderma va Ganoderma),
day khoang 4,4-12,6 mm, thé hién rd tia soi
nam toa theo 2 huéng: phan hudéng lén trén tiép
gidp vao 16p vo tdn va phan huéng xuéng dudi.
Phén géc cdc hé tia soi thu ciing, day. He soi thé
hién 3 kiéu (trimitic) 8. L6p thit ndm (context)
chat nac dac tring tuoi, khi kho ngad mau kem
nhot - xdm nhot, hoi giong chat phé mat tring
(cheesy - creamy), sau chuyén mau nga vang,
d6i khi ¢6 mau rat day, tang thit ndm t6i 3,5-4,5
cm, nhat 12 & viing g6c dinh vao gia thé, c6 thé
thay rat khac biét so vdi cic loai Ganoderma va
ca véi cic loai Amauroderma khic, day c6 thé
coi 1a dic diém chén dodn loai thuan tién. Tuy
mau sic hoi giéng mo thit ciia nAm hoang chi G.
colossum va Haddowia song ciu tric cia mo
thit ndm A. subresinosum chic dic va nang hon
nhiéu, khi kho ran chic. .

Lép o6ng thang kha day, t6i 6,6-16,8 mm,
khi tuoi mau trang kem, khi kho nga xdm vang -
x4m kem hoi nau. Bé mit 16p 6ng c6 16 tron
min, mau trang kem - xdm kem. Khi con non bé
mit 16 6ng thudng duge phu kin bdi 16p mo soi
tang trudng rdt manh tran lén. Lo tron, cé 3-4
16/mm, thanh 16 (dissepiment) kh4 day.

Nhin chung, dua trén c4c dac diém hinh thai
thé qud nhiéu tic gia dé dang xép vao chi
Ganoderma, song chét thit ndm trang tuoi la rat
khic biet (hinh 2, 3).

Hinh thai bao tir lai thé hién nhu dang trung
gian: ¢6 mdu dinh & ddy bao tir song phan 16 nay
mam khong phéan héa 18, chi thé hién 1 ving vo
moéng di, nhdn, hoi 16i thanh by mép doéi khi
phdng day & chép bao ti.

Tuy nhién, vin nhan thdy dé dang ving 16
nay mam (aperture) 12 ddu thuon cla bao ti.
Thuc vay, bao tr hinh tring thuén, hdu nhu
trong sudt, c¢6 kich thuéc kha 16n: 14,2-17.8 x

9,9-12,7 um. D4y tron biu cla bao tir thé hién
16 mau dinh trén tiéu binh. Tuy nhién, chua thay
tic gia nao ghi nhan va mo ta dic diém nay.
Pau doi dién thuén dai, vO mong rit trong,
phong lén hinh chém trdn - ving 16 nay mam
(germpore). Chinh gitta, thdy c6 giot noi chat
hinh tron, mau dam vang nau. Déi khi do truong
nudc manh giot ndi chit nay bi tan thodt ra.
Theo hinh dang chung thi bao tr loai nay dé
duoc xdc dinh thudc kiéu ganodermoid, nghia la
thuoc chi Ganoderma, song hau nhu cdc tic gia
déu khong nhan thdy méu dinh trén ddy bau.
tron, ma chi thé hién ddu thuon chip - dé cho
riang thudc kiéu amaurodermoid, nghia la thuoc
chi Amauroderma. Thém nita, hau hét cic tiac
gia cho ring kiéu 16p vo bao tlt khong phai dang
kép, vi rdt mong, va bé mat tdin mau den dac
trung thudc Amauroderma.

C6 thé ghi nhan day 12 trudng hop hiém loai
trong chi Amauroderma cé bao tlt v6i su dinh vj
16 nay mim va mau dinh trén tiéu binh riéng
biét nhau. Nhiéu tdc gia chua coi trong dic diém
nay, hau hét déu v& mo ta bao tt don diéu, cic
chi tiét khong chinh xdc, khong thé hién mau
dinh & ddy bao tir (n€u quan sat k¥ dudi vat kinh
dau: x 100 hau nhu lic nao ciing ¢ thé nhan
thdy cdu tric nay va l6p bé mat dang g mun
céc min). Két qua cta ching t6i khing dinh
lu6n luén tén tai dac diém c4u tric nay, nghia la
can phai xép vao kiéu ganodermoid (hinh 1 a,b).

Hiéu ding va v& 18 cdc cdu tric bao ti
ganodermoid la Furtado (1967) [4] va Perreau
(1973) [12], tuy nhién cdc kiéu trung gian véi
amaurodermoid chua dugc nhan xét va thao luan
k9.

Trong trudng hop loai nay, cidc tdc gia
khong thé hién su dinh vi 16 ndy mim va méiu
dinh trén tiéu binh riéng biét nhau va vi 16p vo
mong min nén cho riang thudc Amauroderma.
Nhu véy ciing ¢6 thé nhan dinh ring day la dang
trung gian vé bao tlt véi Ganoderma.

Thuc ra néu phén tich cic chi tiét cdu tao
clia bao tlt va thé qua thi cé thé nhan thdy c6
mot nhém loadi trung gian gilta hai chi
Ganoderma va Amauroderma. Vi 1€ tu nhién 1a
trong thuc t€ ranh gidi giita cdc taxon nhiéu khi
rat kho tdch bach, ma xen pht chéng 14n & mot
hodc mot s6 ddc diém gidm dinh. Diéu nay ciing
phan 4nh tién trinh phan héa c6 tinh lién tuc cia
cdc taxon. V€ co ban, y tubng vé su giao hoa

57



cua cic chi thuoc ho Ganodermataceae Donk tlr  A. subresinosum 13 mot minh ching déc sic.

thap nién truéc da dugc phéan tich trong qua
trinh phan héa dang song cua ching [16, 17].
Va nay, r& rang loai nadm linh chi den

10 4m a b

Hinh 1. a. Bao tir linh chi den béng Amauroderma
subresinosum; b. Bao tir ddm dang tring kiéu trung

gian amaurodermoid - ganodermoid

Piéng luu ¥ 14 viing 16 nay mam da tiéu bién kha
manh, chi con 1a viing mong di rd rét cta 16p vo
ngoai bao tir, v4i vién b mép hoi day lén.

Hinh 2. Thé qua non cho thdy 15 16p v
ldng mau d6 nau va sim mau dan

(chup trén kinh hién vi x100, cdc miii tén chi rd mdu dinh

ddy bao ti doi dién vai 16 ndy mdm)

Hinh 3. Thé qua linh chi den béng Amauroderma subresinosum
a-e. Mat trén den biing, I6p thit tring, 6ng bao tdng xam nau nhot; f-g. Thé qua nuoi tréng & Long Khénh,
tp. H6 Chi Minh, Cat Tién va Da Lat.

Do vay, viéc Steyaert (1972) [15] dé€ nghi:
Magoderna subresinosum (Murr.) Steyaert,
Persoonia 7: 112-114, 1972, hoac [7, 8] ngay tu
1952 Imazeki dé xudt: Trachyderma
subresinosum (Murr.) Imazeki, Bull. Govt.
Forest Exp. Stn. Japan No. 57: 119, ¢6 thé cdn
“xem xét lai nhu 1 nhimg quan diém mdi. Tré lai
véi lich st cha Magoderna (theo dao ngi
anagram: tt Ganoderma cua Steyaert - hoac la
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chi Magoderna Steyaert (1972), hoac 1a phan
chi, hoac nhu Imazeki dé nghi: Trachyderma.
Piéu nay can phai dugc nghién ciu sau hon véi
nhilng dan liéu hién dai. Do d6 ching t6i tiép
tuc khao ciu bd sung vé phuong dién phan héa
phd hoat chat va phan héa cdu tric DNA: c4c
viing gene ribosome cta loai nam dugc lieu diac
sic nay.



Khi kho nidm kh4 cing rin va nang (chic
dac). M6i bdo cdo gap & chau A va chau Phi
nhiét déi, ¢6 1& dugc nghién ciu ky nhét la &
Viét Nam, gap & Thira Thién - Hué.... D3 tich
phan lap giong nguyén chliing va nuoi trong
hoan chinh trén co chat téng hop. Thé qua phat
trién 6t sau 70-80 ngay, hoan chinh ci & ving
néng (Cat Tién, Long Khénh, Doéng Nai) va
viing lanh (P4 Lat, Lim Dong). Kha nang nay
cho phép nuoi trong rong rdi (hinh 3 f, g).

2. Nghién citu phan hoéa cau tric cia DNA

a. Két qud phdn tich A. subresinosum (ky hiéu
A. sub I)

Dac trung cdu tric gien ri-b6-x6m (cdc vung
ITS va D) cho thay nhiéu khic biét véi cdc loai
Ganoderma. K&t qua tuong tu vé phan tich
rDNA - ITS ciing dugc cdc tic gia & Tasmania,
Ox-triy-lia va In-d6-né-xia thu nhan duoc [5].

D1/D2 26S Ganoderma colossum: that ly
thi khi thdy ring do twong doéng t6i ~ 97,5%
(597/612 bp) v6i Amauroderma subresinosum
(AUS) va rat tach biét v6i Ganoderma spp. Két
qua tuong ty vé phan tich rDNA - ITS nadm héc
chi (da bdo cdo so bo tai Dai hoi Nam hoc chau
A, Chiba, Nhat Ban, 6/2006), ciing phii hop véi
két qua duoc cic tac gia & Tasmania, Ox-tray-lia
va In-d6-né-xia thu nhan dugc [5].

Trinh tu IDNA cta vung ITS (5.85):

GGCCTTCCGAGGCATGTGCACGCCCTGCTC
ATCCACTCTACACCTGTGCACTTACTGTGGGTT
TCAATGCGTGGAATGAGGCCTTTACGGGCTCG
TGAAGCGGGTTGTGCCTGCGTTTATTACAAAC
ACTATAAAGTATAAGAACGTGTATTGCGATGT
AACGCATCTATATACAACTTTCAGCAACGGAT
CTCTTGGCTCTCGCATCGATGAAGAACGCAGC
GAAATGCGATAAGTAATGTGAATTGCAGAAT
TCAGTGAATCATCGAATCTTTGAACGCACCTT
GCGCTCCITGGTATTCCGAGGAGCATGCCTGT
TTGAGTGTCATGAAATCTTCAATCTACAAACC
TTTGCGGGTTTTGCAGATTTGGACTTGGAGGC
TTTGCCGCCCGGTCGGCTCCTCTTAAATGCATT
AGCTTGGTTCCTTGCGGATCGGCTTACGGTGT
GATAATTGTCTACGCCGCGACCGTGAACGTTT
GGCCAACTTCCAACCGTCTCGTTGAAGACTCC
TAACTGACCTCTGACCTCAAATCAGGTAGGAC
TACCCGCTGAACTTAAGCATATCAATAAGCGG
AGGAAAAGAAA

Trinh tw rDNA cua viing ITS cla loai tuong
déng rat 16n véi ITS (chi sai khac 1 nucledtite)
di ding ky trong Ngin hang gien cla

Amauroderma subresinosum. Nghia la két qua
phan tich & Viét Nam c6 do chinh xdc va tin cay
cao.

Trinh tu rDNA cta vung D1/D2 (26S):

AAACTAACAAGGATTCCCCTAGTAACTGC
GAGTGAAGCGGGAAGAGCTCAAATTTAAAAT
CTGGCGGTCTTTGGCCGTCCGAGTTGTAGTCT
GGAGAAGTGCTTTCCGCGCTGGACCGTGTATA
AGTCTCTTGGAACAGAGCGTCATAGAGGGTG
AGAATCCCGTCTTTGACACGGACTACCAGTGC
TTTGTGATGCGCTCTCAAAGAGTCGAGTTGTT
TGGGAATGCAGCTCAAAATGGGTGGTGAATT
CCATCTAAAGCTAAATATTGGCGAGAGACCG
ATAGCGAACAAGTACCGTGAGGGAAAGATGA
AAAGCACTTTGGAAAGAGAGTTAAACAGTAC
GTGAAATTGCTGAAAGGGAAACGCTTGAAGT
CAGTCGCGTCGTITAGAACTCAGCCITGCTTTT
GCTTGGTGCACTTTCTAGATGACGGGCCAGCA
TCGATTTTGACCGTCGGAAAAGGGCTAGGGTA
ATGTGGCACCTCCGGGTGTGTTATAGACTCTA
GTCGCATACGGCGGTTGGGATCGAGGAACGC
AGCGCGCCGCAAGGCAGGGGTTCGCCCACTTT
CGCGCITAGGATGCTGGCATAATGGCTTTAAA
CGACCCGTCTTGAAACACGGACC

Khi phan tich so sianh ca 2 loai hic chi
Amauroderma rude va A. rugosum ciing thu
dugc két qua ly thi. Trinh tu rDNA cua vung
D1/D2 26S cua loai A. subresinosum (A. sub)
ciing tuong dong t6i 99,8% (611/612 bp) véi
viung D1/D2 cia AUS trong Ngan hang dit liéu
(Genbank) - nghia la két qua phan tich ¢6 do tin
cay cao. Dic biét twong déng 61 97,7%
(598/612 bp) véi vung D1/D2 cla G. colossum.
V6i do tuong déng véi A. subresinosum gan 3%,

. 16 rang G. colossum thé hién su tach ly kha 16n

v61 nhdm Ganoderma va phu hop véi nghién
ctru nhan dinh ciia Moncalvo va cs. 1997, Hong
& Jung (2004) cho rdng nén tich va khoi phuc
chi Tomophagus Murr [6]. Van dé nay sé& dugc
trinh bay trong céng trinh sau. Chinh nhiing
phan héa tich ly va tuong déng trong ving D
cho phép phdc hoa cdc méi quan hé ching loai
phdt sinh clia cic nhém hé théng (hinh 4).

Theo trinh ty ving D cta tDNA cua hai loai
linh chi den va linh chi vang cé quan hé rat gan
can v6i nhém Amauroderma (hic chi:
amauroderma nghia la den) va phan ly xa véi
cdc nhém Ganoderma. Diéu nay Moncalvo va
Ryvarden, (1997) di néu ra va chi rd vi tri doc
lap cua chi Amauroderma Murr. va cdn phai
khoi phuc chi Tomophagus Murr [6]. Tuy nhién,
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khi &y méi chi c6 1 loai: Amauroderma rude va
Tomophagus colossus duge khao ciu. Gan day,
Glen va cs. (2006) da khao ciru thém 2 loai:
A. rugosum va A. subresinosum. K&t qua rat phu
hop véi ching t61 va dac biét khi so sanh trinh
tu vung ITS1 va ITS2 riéng r&. Trong khi ving
ITS2 chi rd do phu hop v6i ving D1/2 va cho

thdy vi tri hop 1y: A. subresinosum. thi vung
ITSI lai cho thdy loai nay nim trong nhém cac
loai Ganoderma - Dan liéu nay luan giai vi sao
mot s6 tdc gia xdc dinh la: Ganoderma
subresinosum. Nghia 1a xép vao chi nao ciing c6
co s6 hop 1y (hinh 5, 6). R§ rang day la moét
taxon trung gian.
0,01

53 —|— Gth_N_I, - Ganoderma thanglongense

Gmi_N_Saigon Strain - Ganoderma microsporum

51

L

58

58

S 7]

56

5

=

52

152

Ganoderma boninense_X78777

Ganoderma australe_X78780

1| — Ganoderma microsporum_X78779

54 L_Ganoderma tsugae_X78778

(_ Ganoderma resinaceum_AM?269837
Ganoderma lucidum_DQ208411

Glu_N_Dalat Strain - Ganoderma lucidum
Fomes fomentarius_DQ208418

54| Ganoderma adspersum_AM269829

Ganoderma applanatum_AYS515339
Ganoderma carnosum_1U486458

Ganoderma lucidum_X78776

62 L GSP3_N_ Saigon Strain - Ganoderma lucidum

54 ——— Asub_N - Amauroderma subresinosum
85 M
Gco_N_Saigon strain - Tomophagus colossus
57 Gceol N - Tomophagus cattienensis
60

Coriolopsis caperata_AB158316

—— To_N_Cattien strain - Tomophagus cattienensis
r Arug_N - Amauroderma rugosum

100 L Arude_N - Amauroderma rude

Polyporus brumalis_AF347108

Hinh 4. Quan hé chung loai phét sinh cla céc loai linh chi ¢6 quan hé gan
theo dan lieu ADNr 26S D1/D2 (600bp)
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100

0,02

96 Ganoderma colossum_737071 - Tomophagus colossus

Gcol Hue - Hue strain - Toronto Univ. Sequence
Gco_I, Saigon strain - Tomophagus colossus

100 |To_Il__ Cattien strain - Tomophagus cattienensis

94

9 Gth

55

54 53

100

97 |G.co]_I_ Cattien strain - Tomophagus cattienensis

Ganoderma pfeifferi_AM269774
Ganode) ma resinaceum_AM906065
Ganoderma weberianum_AY569451
] Gmi_I, Saigon Strain - Ganoderma microsporum

Ganoderma microsporum_X18751

_I,_Ganoderma thanglongense

Ganoderma philippii_ AJ627584
GSP3_I, Saigon Strain - Ganoderma lucidum

Glu_I, _Dalat Strain — Ganoderma lucidum
Ganoderma fornicatum_AYS593863

56
Ganoderma tropicum_737068

IA.sub_I - Amauroderma subresinosum?

| Amauroderma subresinosum_ AJ627583

100 Ganoderma applanatum_AY884179
56 Ganoderma lipsiense_EF060006
] — Ganoderma lucidum_1U498090
Ganoderma tsugae_AY593854

53 Ganoderma carnosum_1U486458

’— Ganoderma carnosum_AY884175

__ Ganoderma neojaponicum_ AY593867
Ganoderma gibbosum_U326219

99

W
—

84 100 —

Ganoderma adspersum_AJ006685
100 | Ganoderma australe_A'Y884180

Ganoderma japonicum_AY 593865

Ganoderma cupreum_AY 569450

Hinh 5. Quan

|Ganoderma mastoporum_~AJ627585

100  Arude_l - Amauroderma rude
I Rug_I - Amauroderma rugosum

Ganoderma ramosissimum_U91870

65 l Amauroderma rude_X78753

Dichomitus squalens_AM988624

‘hé chling loai phdt sinh cha Amauroderma subresinosum

véi céc loai Ganoderma quan hé gdn dua vao ADNr ITSI (218bp)
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100 Ganoderma colossum_7Z37091- Tomophagus colossus
’[GCO_IZ - Tomophagus colossus

99 | 77 1Gceol Hue - Tomophagus colossus

93

To_l2 - Tomophagus cattienensis

100 G.col_I - Tomophagus cattienensis
Ganoderma ramosissimum_U91870
GSP3_12_Saigon Strain - Ganoderma lucidum
Ganoderma fornicatum_AY 593863
Ganoderma philippii_AJ627584
Glu_I2 Dalat Strain - Ganoderma lucidum
Ganoderma japonicum_AY 593865
Ganoderma cupreum_AY 569450
'W[-Ganoderma mastoporum_AJ627585
Ganoderma neojaponicum_AY 59386
Ganoderma gibbosum_1U326219
100 Ganoderma adspersum_AJO06685
Ganoderma australe_AY884180
Ganoderma applanatum_AY884178
Ganoderma applanatum_AY 884179

95

100 lGanoderma lipsiense_ EF060006

85 Ganoderma pfeifferi_AM269774
Ganoderma resinaceum_AM9060635
Ganoderma microsporum_X18772
Ganoderma weberianum_AY569451
mi_I2 - Ganoderma microsporum
73 1 Gth_I2 - Ganoderma thanglongense

Ganoderma carnosum_AY884175
Ganoderma carnosum_U486458

Ganoderma tsugae_AY593854

51 lGanoderma lucidum 1498090

Amauroderma subresinosum_AJ627

W‘:_ A.sub_I - Amauroderma subresinosum

Arude_I - Amauroderma rude

100|Rug I - Amauroderma rugosum

L Dichomitus squalens_AM988624

Hinh 6. Quan hé chiing loai phat sinh ctia Amauroderma subresinosum
v6i cdc loai Amauroderma quan hé gdn dua vao ADNr ITS2 (218bp)

0.02
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3. Nghién ciru thanh phan hoat chat

Qua viéc phan tich so bo phd cong hudng ti
hat nhan ("H-NMR) ctia hai phan doan tach cho
thdy ching c¢6 chada cdc axit béo va mot sO
steroit. Phan doan c6 chia axit béo c¢6 xudt hién
dai hap thu tir 2500-3400 nm. Ngoai ra khong
¢6 nhém methoxyl trong phé 'H-NMR. Céc axit
béo ti€p tuc bi methyl héa thanh hén hop céc
ex-te va sau d6 phan tich bang GC-MS, 5 ex-te
d3 duoc xdc dinh ¢6 phd khéi tring hop t6i 99%
so v6i thu vién phd. Xac dinh dugc cic axit béo
]a axit pentadecanoic (C sH;0,) (4%), axit 14-
Methyl pentadecanoic (C,(H»O,) (24 %), axit
9,12-Octadecadienoic (C,;H+,0,) (19%), axit 9-
Octadecenoic  (C H;,0,) (42%) va axit
Octadecanoic (C,;H;0,) (10%). Phan doan ¢6

o fe)
w(m wo”

Pentadecanoic acid (1)

o

97-Octadecenoic acid (4)

14-methy| pentadecanocic acid (2)

chia cdc steroit la mot hén hop cé cdu tric
tvong tu nhau. Phan lap so bo ching la cic
steroid ¢6 gén vGi cdc axit béo dudi dang cic
ex-te ¢6 khoi lugng phan tr la m/z 662, 660 va
636. Trong cin chiét bing MeOH, ching toi da
phan tich phé 'H-NMR thi thdy ching 1a hon
hop clia mot s6 loai duong, c6 thé la cdc don
phan tir hodc ¢6 thém cdc polysaccharite, von rat
phd bién trong ndm linh chi Ganoderma sp.,
nghia la rat ¢6 gia tri dugc liéu [18, 19].

Nhu vay, 14n ddu tién, ching (61 da phan lap
va xac dinh dugc nam axit béo, hdn hop céc xté-
ron (thuc chat 1a cdc dan chdt cha khung
triterpenoit, rdt phé bién trong cic loai
Ganoderma) va dudng trong ndm linh chi den A.
subresinosum thu hdi tai Viét Nam (hinh 7, 8).

(o)
: Z : Ot
97.127-Octadcecadicnoic acid (3)

(o]

oLl

Octadecanoic acid (5)

Hinh 7. C4c acit béo lan dau tién phat hién trong ndm linh chi den béng A. subresinosum

0o

6:R= /\/\M/\/\/\)J\O

Hinh 8. M6t s6 dan xudt xter6n trén khung triterpenoit
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ANALYSIS OF THE BLACK LINGZHI NEWLY-FOUND
FROM NATIONAL PARK OF CAT TIEN, SOUTH VIETNAM

LE XUAN THAM, NGUYEN LE QUOC HUNG, DANG NGOC QUANG, BUI THI LUONG

SUMMARY

1. Systematic based on morphology

Basing on morphological characters of fruit bodies the treatment of taxonomy of a rare Black Lingzhi
fungus, either Ganoderma subresinosum (Murr.) Humphrey, Magoderna subresinosum (Murr.) Steyaert,
Trachyderma subresinosum (Murr.) Imazeki, [8, 15], or Amauroderma subresinosum (Murr.) Corner, based
on Fomes subresinosum Murril [3, 10, 21] was carried out with authentic specimens just collected in Central
and South Vietnam. Characteristics in basidiospore structures are well shown typically intermediate between
amaurodermoid and ganodermoid forms: subglobose with minimized or non-aperture (germ pore) and very
thin quite non-double wall, but with a hillum on the bottom (attachment to sterigma on basidia). Basidiocarps
annual, sessile, corky to woody, sometimes substipitate, up to 3.5-16.5 (20-22.5) x 2-8.5 (4.5-12.5) x 1.5-3.5
cm. Upper surface black, sublaccate, the context is quite ivory white, whitish later becoming faintly pinkish
brown and the layer of tubes is quite whitish yellow or cinnamon. Pore surface whitish and becoming whitish
grey. Small spores (very rare) colorless, unitunicate, and quite subglobose-ovate. This species as the type of
the genus Magoderna (using an anagram from Ganoderma) was shown as an intermediate form between
genera Ganoderma and Amauroderma with some transient taxa significant in phylogeny.

2. Speciations in rDNA: Molecular analysis of D1,D2 and ITS1,2 (rDNA)

Molecular examinations of rDNA with nearly complete sequencing D1, D2 regions (26S) have revealed
that this taxon is separated from the Ganoderma species. The sequences of DNA 26S are quite similar to
Tomophagus and Amauroderma species. However, the sequences of ITS1 and ITS2 (5.8S) are so diverse.
While the ITSI shares high similarity with Ganoderma species, the ITS2 shows very close relationship with
Amauroderma. Tt should be explained that this taxon would be an intermediate speciation derived from
Ganoderma and Magoderna Stey., if revised and recovered, should evolved similar species and placed in the
transient position between genera Amauroderma and Ganoderma.

3. Characterisations in Composition of bioactive ingredients

For the first time, phytochemical compositions of the fruit bodies of Amauroderma subresinosumum have
led to the isolation and structural elucidation of five fatty acids as Pentadecanoic acid (C,sH,,0,) (4%), 14-
Methy! pentadecanoic acid (C,;H;,0,) (24%), 9,12-Octadecadienoic acid (€,;H3,0;) (19%), 9-Octadecenoic
acid (CjH;,0,) (42%) and Octadecanoic acid (C,;H;,0,) (10%), unknown from any Ganoderma species up to
. date, together with a mixture of steroids and sugars, and some derivatives of triterpenoids. Their structures
were elucidated by a combination of 1D NMR and GC-MS. These results support a new and further taxonomy
of the Ganodermataceae family, in which A. subresinosum is designated in the distinctive genus
Amauroderma, separated from Ganoderma, due to mainly poor derivatives of triterpenoids, that are commonly
found from Ganoderma species, particularly in G Iuciduni complex.

Ngay nhdn bai: 2]1-3-2008
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