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Hp Linh chi Ganodermataceae la mdt hp 
tuong ddi tre va dang phan hoa, cd nhieu loai 
dupc dinh danh khi thi thupc chi Ganoderma, 
khi thi thudc chi Amauroderma. Thuc ra neu 
phan tich chi tiet cau tao cua bio tQ vi the qua 
thi cd the nhan thay cd mpt nhdm loai trung 
gian giua hai chi Ganoderma va Amauroderma. 
Ve CO ban y tudng vd su giao hoa cua cic chi tQ 
thap nien trudc da phan tich trong qua trinh 
phan hda dang sdng cua chung [16]. Loai nim 
linh chi den - Amauroderma subresinosum 
(Murr.) Corner cung hie'm gap [1,2], dupc phit 
hien lin dau d Vudn quoc gia Cat Tien vio cudi 
mua mua nam 2004, cd nhieu net phin hda nhu 
nhihig dang trung gian giua 2 chi: Ganoderma 
va Amauroderma. Trong cong trinh nay, chung 
tdi bo sung cic din lieu hinh thii giai phiu cic 
bd miu vat ban dia Viet Nam, mdi thu thap 
trong cic dpt khao sit tai VQG Cat Tien, kiem 
tra danh phap vi lan dau tien tie'n hanh phan tich 
cau true gien ri-bd-x6m (cac vung chuyen biet 
ITS va D), tich hpp cac ke't qua thu dupc va thio 
luan ve he thdng hpc phin tu chung loai phit 
sinh. Cic dac diem thanh phin hda sinh da dupc 
phan tich, lin diu tien xic dinh dupc acit beo va 
nhieu steron - din chat tQ triterpenoit trong loii 
linh chi nay [13]. 

I. PHUONG PHAP NGHIEN CUU 

1. Nghien ciiu hinh thai cua nam 

Miu vat dupc phit hien lin diu d Nam Cat 
Tien - tuye'n Ta Lai, vao cudi mua mua 
(11/2004). Lien tiep nhung nam sau (2005-
2008) chung toi tie'p ttrc thu miu va giim dinh 

theo Steyaert (1972) [15], Ryvarden & Johansen 
(1980) [14], Comer (1983) [3] va Zhao (1989) 
[20]; md t i chi tiet, chup inh bio tu dudi vat 
kinh diu (x 100), trdn co sd phin tich cac kieu 
bio tu dac trung, tach phin lip gidng vi nudi 
trong theo quy trinh cua chung tdi [18, 19]. 

2. Nghien curu phan hoa ca'u true cua DNA 

Theo cic quy trinh chuin qudc te' da dupc ip 
dung rpng rai trong nghien cQu he thdng hpc 
phan tQ nam [5, I I ] , chung tdi tie'n hanh cac 
thtrc nghiem tai Vien Cdng nghe sinh hpc vi 
sinh, thupc Dai hpc qudc gia Ha Npi. De dpc 
trinh tu DNA va xay dung cay phan loai, cic 
budc tie'n hanh lin lupt la: tich DNA trirc tie'p tQ 
sinh khdi cQa he spi nam nudi cay thuin khiet, 
vdi cic bp moi dac hieu cho phan Qng PCR, 
chay phan Qng PCR, lam tinh sach DNA sau khi 
thuc hien phan Qng PCR, cudi cung khue'ch dai 
DNA de giai trinh tu (sequencing). Trinh tu cua 
vung ITSI/ITS2 va vQng DI/D2 rDNA 26S cua 
chung nam dupc dpc true tie'p tren may dpc 
trinh tu tu dpng 3100 Avant. Sau dd, ke't qua 
trinh tu dupc so sinh vdi cic trinh tu cua cic 
loai da dupc xic dinh trong Ngan hang gien. 

Xiy dung ciy phan loai sQ dung phin mem 
ClustalX 1.83. Nghien cQu ca'u true rDNA cic 
vung ITS va vung Dl/2, kiem tra trdn Ngin 
hing gien, so sinh vdi ke't qui kinh dien vi gin 
day nha't [5]. 

3. Nghien cQu thanh phan hoat chat 

Bang cac phuong phap chie't, tich xic dinh 
cic nhdm xterdn (triterpenoit), acit beo... bang 
sic ky, pho ke khdi lupng vi cpng hudng tQ hat 
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nhan, so sinh vdi cac tu lieu ve Ganoderma da 
bief. Pho cpng hudng tQ hat nhan dupc do bing 
may Varian Unity 600 NMR spectrometer (600 
MHz) trong dung moi CD3OD va CD,C1. Phd 
khdi do trdn miy JEOL JMS AX-500 
spectrometer. Phd hdng ngoai ghi tren miy 
Perkin Elmer Spectrum one FT-IR 
Spectrometer. Sic ky cpt dQng SiOj (60-100 
pm) va sic ky ban mdng cua hang Merck. Sic 
ky khi-khdi pho lien hpp (GC-MS) cua hang 
Hewlet-Packard Mass selective detector va GC 
system HP 6890 series, chuong trinh nhiet dp tQ 
70°C dupc giQ trong 3 phut, tang dan vdi tdc dp 
10"C/phut len de'n 250°C vi giu ding nhiet 5 
phut. Tong thdi gian chay l i 26 phut. Cic dung 
mdi CHCI3, MeOH, EtOAc dupc sQ dung trong 
qui trinh chief tach. Nam linh chi den 
A. subresinosum (12,6 g) dupc lam khd tu 
nhien, sau dd thai nhd va chief bing dung mdi 
EtOAc (300 ml), sau dd chief lai vdi MeOH 
(300 ml). Dich chief dupc co can bing he thdng 
cat quay ip suat giam va thu dupc hai can chie't 
vdi khdi lupng tuong Qng la 116,9 mg vi 476,9 
mg. Sau dd su dung he thdng sic ky cpt nhdi 
bing sicica gel va rua giai bing dung mdi 
CHCI3 CO tang din ham lupng MeOH tQ I de'n 
10% de phan tich can chie't EtOAc (116,9 mg) 
vi thu dupc hai phin doan, mpt phan doan la 
cic steroit (12,5 mg) cdn phin doan kia la cac 
axit beo (83,2 mg). Cic axit beo (2 mg) dupc 
methyl hda bang (CH3)3SiN2CH (0,5 ml) trong 
dung mdi MeOH (0,5 ml) tai nhiet dp 5°C trong 
thdi gian 3 gid, sau do phan tich bing GC-MS. 

n . KET QUA VA THAO LUAN 

1. Mo ta mSu 

Bao gom khoing 15 the qua ldn nho, vdi ky 
hieu CT LXT-D04-24. 

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

Fames subresinosum Murrill, Bull. Torrey 
Bot. Club 35: 410, 1908; Ganoderma 
subresinosum (Murr.) Humphrey, Mycologia 
30: 332, 1938; Magoderna subresinosum 
(Murr.) Steyaert, Persoonia 7: 1I2-II4, 1972; 
Trachyderma subresinosum (Murr.) Imaz., Bull. 
Govt. Forest Exp. Sin. Japan No. 57: 119, 1952; 
Ganoderma simulans Wakef., Bull. misc. Inf. 
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Kew 1922: 161; Polyporus mameliponis Beeli, 
Bull. Soc. R. Bot. Belg. 42: 62, 1929. 

Tuy nhien, trudng hpp danh phap: 
Amauroderma subresinosum (Murr.) Teixeira, 
Rev. Bras. Bot. 15: 125, 1992: Nomen illegit. 
non Corner 1983, lai co y nghia rieng. NghTa la 
Teixeira nhim chi mpt taxon khic. Theo cac tai 
lieu kinh dien, loii nay dupc xic dinh la 
Amauroderma subresinosum [2, 3, 20], hoac 
nhu Humphrey (1938) xic lap: Ganoderma 
subresinosum. Phan bd chu yd'u d Ddng Nam A: 
Phi-lip-pin, In-dd-nd-xia, Ma-lai-xia, Mi-an-ma, 
Viet Nam, midn Nam Trung Qudc, An Dp, Xri-
Lan-ka, vung quin dao S6-ld-mdng vi d chau 
Phi: Cdng-gd, Zaire, Ke-nia. Imazeki (1952) [7, 
8] xac lap chi Trachyderma (cung vdi loai 
chuan lay tQ Ganoderma tsunodae) va Steyaert 
(1972) [15] lai de xuat tach ra chi Magoderna 
dpc lap va chpn loii niy lam chuin, cung 2 loai 
nua: Magoderna infundibuliforme vi M. 
vansteenisii. Tuy nhien cic tic gia kinh dien 
niy mdi chi dua tren dac diem giii phiu ldp vd 
tin va ldp mo lan can - nhung dac diem nay di 
bie'n dpng theo cic dieu kien sinh thii mdi 
trudng, chua du tinh dn dinh. Loii niy chung tdi 
phit hien lin diu tidn d tuye'n Ti Lai vio thing 
11 nim 2004, lien tuc cic nam sau deu thu dupc 
miu khip vung Lam Ddng - Dong Nai. 

The qua mpc hing nam, tren cic than cay 
gd, tQng tan rieng le song cum thanh dim 3-5, 
ddi khi co 2 tin mpc chong len nhau, thudng cd 
mau den nhanh nhu son diu. Tuy nhidn, cung cd 
mpt sd the qua cd ldp vo tren khdng lang nhin, 
ma md due, den due, song mat dudi vi cau true 
bao ting thi ri't tuong dong vdi nhau. Tan nim 
cd dudng kinh dao dpng tQ 3,5-7,5 cm, thudng 
hinh thin gin iron, co the xoe rdng nhu dang 
quat tdi 20 x 12 cm, day tdi 1,8-2,7 cm, nhit la 
d VQG Cat Tien va Pu Mat. Ddi khi, cd nhirng 
miu suu tap don le co kich thudc rit ldn (20-26 
cm). Mep tin nguyen hoac hoi phan thuy, mat 
tren thudng nhan nheo thanh ranh toa ddu tQ gd'c 
dinh vao gia the. Nhin chung hinh thii the qui 
bie'n dpng da dang, doi khi gay khd khan cho 
viec dinh loai (hinh 2, 3). 

Ldp vo tin mong (0,3-0,5 mm), khi an vao 
de dap vd, thudng lang bdng, miu den nhanh, 
dudng vong quanh mep cd the hoi nau do (nhat 
la khi con non, sic nau do kie'u Ganoderma 
rat ro). 



Ldp thit nam chit nac dac trang tuoi, khi 
khd ngi man kem nhpt - xim nhpt, diy 4,4-12,4 
mm, cd the thi'y rat khic biet so vdi cic loai 
Ganoderma va ca vdi cic loai Amauroderma 
khic, day cd the coi la dac diem chan doan loai 
thuan tien. 

Nhung loii Amauroderma cd ldp vo ling 
den bdng (laccate) hoac ling nhan (sublaccate) 
khong pho bie'n nhu trong chi Ganoderma, chi 
dupc ghi nhan vai loii trong cdng trinh [20, 21]. 
Ldp thit tring tuoi rat dac trung (cd le cue hiem 
trong cic loii Amauroderma va Ganoderma), 
diy khoing 4,4-12,6 mm, the hien ro tia spi 
nim toa theo 2 hudng: phin hudng len tren tie'p 
giip vao Idp vo tin va phin hudng xudng dudi. 
Phan gd'c cac he tia spi thu ciing, day. He spi the 
hien 3 kieu (trimitic) ro. Ldp thit nam (context) 
chat nac dac tring tuoi, khi khd nga man kem 
nhpt - xim nhpt, hoi gidng chit phd mit tring 
(cheesy - creamy), sau chuyen mau nga ving, 
doi khi cd miu rat day, ting thit nam tdi 3,5-4,5 
cm, nhat la d vung gd'c dinh vao gii the, cd the 
thiy rat khac biet so vdi cic loai Ganoderma va 
ca vdi cic loii Amauroderma khic, day cd the 
coi li dac diem chan doin loai thuan tidn. Tuy 
miu sic hoi gidng md thit cua nam hoang chi G. 
colossum vi Haddowia song cau true cQa md 
thit nam A. subresinosum chic dac va nang hon 
nhieu, khi khd rin chic. 

Ldp dng thing kha day, tdi 6,6-16,8 mm, 
khi tuoi mau trang kem, khi kho nga xim ving -
xam kem hoi nau. Be mat ldp dng cd Id tron 
min, miu tring kem - xim kem. Khi con non be 
mat 16 dng thudng dupc phu kin bdi ldp md spi 
tang trudng rat manh tran ldn. Ld iron, cd 3-4 
Id/mm, thanh Id (dissepiment) khi diy. 

Nhin chung, dya trdn cac dac diem hinh thai 
the qua nhieu tic gia de ding xd'p vio chi 
Ganoderma, song chat thit nam tring tuoi l i rat 
khac biet (hinh 2, 3). 

TTinh thii bio tQ lai the hien nhu dang trung 
gian: co mau dinh d day bao tu song phin 16 nay 
mim khdng phan hda ro, chi the hien la vung vo 
mong di, nhan, hoi loi thanh bd mep ddi khi 
phdng day d chop bao tu. 

Tuy nhien, vin nhan thay de dang vung Id 
niy mim (aperture) la dau thudn cua bao tQ. 
Thuc vay, bao tQ hinh trQng thudn, hiu nhu 
trong sudt, cd kich thudc khi ldn: 14,2-17,8 x 

9,9-12,7 \xm. Day iron bau cua bao tQ the hien 
rd mau dinh tren tieu binh. Tuy nhien, chua thi'y 
tic gia nio ghi nhin va md ta dac diem nay. 
Diu dd'i dien thudn dai, vd mong rat trong, 
phong len hinh chom trdn - vung 16 niy mim 
(germpore). Chinh giQa, thi'y cd gipt npi chat 
hinh trdn, miu dam vang nau. Doi khi do truong 
nudc manh gipt npi chi't nay bi tan thoit ra. 
Theo hinh dang chung thi bao tQ loai nay de 
dupc xac dinh thupc kieu ganodermoid, nghla la 
thupc chi Ganoderma, song hiu nhu cic tic gii 
deu khdng nhin thi'y mau dinh tren diy biu. 
iron, ma chi the hien dau thudn chup - dl cho 
rang thudc kieu amaurodermoid, nghia l i thupc 
chi Amauroderma. Them nua, hiu he't cac tic 
gii cho ring kieu ldp vd bao tQ khdng phai dang 
kep, vi rat mong, va be mat tin mau den dac 
trung thupc Amauroderma. 

Cd the ghi nhan day l i trudng hpp hie'm loai 
trong chi Amauroderma co bao tQ vdi su dinh vi 
16 nay mam va mau dinh tren tieu binh rieng 
biet nhau. Nhieu tic gii chua coi trpng dac diem 
nay, hiu h^t deu ve md ta bio tQ don dieu, cac 
chi tief khdng chinh xac, khdng the hien miu 
dinh d diy bao tQ (ne'u quan sit ky dudi vat kinh 
diu: X 100 hiu nhu luc nio cung co the nhin 
thi'y ciu true nay va ldp be mat dang gd mun 
cdc min). Ke't qui cua chung tdi khang dinh 
ludn ludn tdn tai dac diem cau true nay, nghia la 
can phai xe'p vao kieu ganodermoid (hinh I a,b). 

Hieu dung va ve ro cac cau true bao tQ 
ganodermoid la Furtado (1967) [4] va Perreau 
(1973) [12], tuy nhidn cic kieu trung gian vdi 
amaurodermoid chua duoe nhin xet va thio luan 
ky. 

Trong trudng hpp loai nay, cic tic gia 
khdng the hien su dinh vi 16 nay mim vi mau 
dinh tren tieu binh rieng biet nhau vi vl ldp vo 
mong min nen cho rang thupc Amauroderma. 
Nhu vay cung co the nhan djnh rang day la dang 
trung gian ve bao tQ vdi Ganoderma. 

Thuc ra neu phin tich cac chi tief ca'u tao 
cua bao tQ va th^ qua thi co the nhan thi'y cd 
mpt nhom loai trung gian giua hai chi 
Ganoderma vi Amauroderma. Vi le tu nhien la 
trong thuc te' ranh gidi giua cac taxon nhieu khi 
ri't khd tich bach, ma xen phu chong lin d mpt 
hoac mpt sd dac diem giim dinh. Dieu niy cung 
phan anh tie'n trinh phin hoa co tinh lien tuc cua 
cac taxon. Vl co ban, y tudng vl su giao hoa 
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cua cic chi thupc hp Ganodermataceae Donk tQ 
thap nien trudc da dupc phan tich trong qua 
trinh phan hda dang sdng cua chung [16, 17]. 
Va nay, ro rang loai nim linh chi den 

A. subresinosum la mpt minh chiing dac sac. 
Ding luu y la vung 16 nay mim da tieu bie'n kha 
manh, ehi con la vung mong di ro ret cua ldp vo 
ngoii bao tQ, vdi vien bd mep hoi diy len. 

Hinh 1. a. Bao tu linh chi den bdng Amauroderma 
subresinosum: b. Bao tu dim dang trQng kieu trung 

gian amaurodermoid - ganodermoid 
(chup tren kinh hien vi xlOO, cac miii ten chi ro mdu dinh 

ddy bdo tic dd'i dien vdi IS ndy mdm) 

Hinh 2. The qua non cho thay rd ldp vo 
ling mau do nau va sim mau din 

c d e 
Hinh 3. Thi qua linh chi den bong Amauroderma subresinosum 

a-e. Mat tren den bung, ldp thit trdng, ong bao ting xam nau nhpt; f-g. The qua nuoi trong 6 Long Khanh, 
tp. H6 Chl Minh, Cat Tien va Da Lat. 

Do vay, viec Steyaert (1972) [15] de nghi: 
Magoderna subresinosum (Murr.) Steyaert, 
Persoonia 7: 112-114, 1972, hoac [7, 8] ngay tQ 
1952 Imazeki dl xuit: Trachyderma 
subresinosum (Murr.) Imazeki, Bull. Govt. 
Forest Exp. Stn. Japan No. 57: 119, cd the cin 
xem xet lai nhu li nhung quan diem mdi. Trd lai 
vdi lieh su cua Magoderna (theo dao ngQ 
anagram: tQ Ganoderma cua Steyaert - hoac la 
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chi Magoderna Steyaert (1972), hoac la phan 
chi, hoac nhu Imazeki de nghi: Trachyderma. 
Diiu nay cin phii dupc nghien cQu sau hon vdi 
nhung din litu hien dai. Do dd chung toi tie'p 
tuc khao cQu bd sung ve phuong difin phan hda 
phd hoat chit va phan hda cau tnie DNA: cac 
vung gene ribosome eua loai nim dupc lieu dac 
sac nay. 



Khi khd nam khi cQng rin va nang (chic 
die). Mdi bao cio gap d chau A va chau Phi 
nhiet ddi, cd le dupc nghien cQu ky nhat l i d 
Viet Nam, gap d Thua Thien - Hue.... Da tich 
phin lip gidng nguyen chung va nudi trong 
hoan chinh tren co chit tong hpp. The qua phit 
trien tdt sau 70-80 ngiy, hoin chinh ci d vung 
ndng (Cat Tien, Long Khinh, Dong Nai) vi 
vung lanh (Da Lat, Lam Ddng). Kha nang nay 
cho phep nuoi trong rpng rai (hinh 3 f, g), 

2. Nghien cQu phan hda ca'u true cua DNA 

a. Kit qud phdn tich A. subresinosum (ky hieu 
A. subJ) 

Dac trimg cau true gien ri-bo-xdm (cic vung 
ITS vi D) cho thi'y nhiiu khac biet vdi cic loii 
Ganoderma. Kef qua tuong tu vl phan tich 
rDNA - ITS cung dupc cic tic gii d Tasmania, 
6x-tray-lia va In-do-ne-xia thu nhan dupc [5]. 

D1/D2 26S Ganoderma colossum: that ly 
thu khi thi'y ring dp tuong dong tdi ~ 97,5% 
(597/612 bp) vdi Amauroderma subresinosum 
(AUS) va rat tich biet vdi Ganoderma spp. Kef 
qui tuong tu vl phan tich rDNA - ITS ni'm hie 
chi (da bao cio so bp tai Dai hpi Nim hpc chau 
A, Chiba, Nhat Ban, 6/2006), cung phu hpp vdi 
ke't qui dupc cac tic gia d Tasmania, Ox-tray-lia 
vi In-do-ne-xia thu nhin dupc [5]. 

Trinh tu rDNA cua vung ITS (5.8S): 

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

Truth tu rDNA cQa vung ITS cua loai tuong 
dong ri't ldn vdi ITS (chi sai khac I nucleotite) 
da ding ky trong Ngan hang gien cua 

Amauroderma subresinosum. Nghia li ket qui 
phin tich d Viet Nam cd dd chinh xic va tin cay 
cao. 

Truih tu rDNA cua vung D1/D2 (26S): 

AAACTAACAAGGATTCCCCTAGTAACTGC 
GAGTGAAGCGGGAAGAGCTCAAATTTAAAAT 
CTGGCGGTCTTTGGCCGTCCGAGTTGTAGTCT 
GGAGAAGTGCTTTCCGCGCTGGACCGTGTATA 
AGTCTCTTGGAACAGAGCGTCATAGAGGGTG 
AGAATCCCGTCTTTGACACGGACTACCAGTGC 
TTTGTGATGCGCTCTCAAAGAGTCGAGTTGTI 
TGGGAATGCAGCTCAAAATGGGTGGTGAATT 
CCATCTAAAGCTAAATATTGGCGAGAGACCG 
ATAGCGAACAAGTACCGTGAGGGAAAGATGA 
AAAGCACnTGGAAAGAGAGTrAAACAGTAC 
GTGAAATTGCTGAAAGGGAAACGCTTGAAGT 
CAGTCGCGTCGTTTAGAACTCAGCCrTGCTTTT 
GCTTGGTGCACITTCTAGATGACGGGCCAGCA 
TCGATTTTGACCGTCGGAAAAGGGCTAGGGTA 
ATGTGGCACCTCCGGGTGTGTTATAGACTCTA 
GTCGCATACGGCGGTTGGGATCGAGGAACGC 
AGCGCGCCGCAAGGCAGGGGTTCGCCCACTTT 
CGCGCITAGGATGCTGGCATAATGGCTTTAAA 
CGACCCGTCTTGAAACACGGACC 

Khi phin tich so sanh ca 2 loai hie chi 
Amauroderma rude va A. rugosum cung thu 
dupc kef qua ly thu. Trinh tu rDNA cua vung 
D1/D2 26S cQa loai A. subresinosum (A. sub) 
cung tuong dong tdi 99,8%) (611/612 bp) vdi 
vung D1/D2 cua AUS trong Ngin hing dQ lieu 
(Genbank) - nghia la ke't qua phan tich cd dp tin 
cay cao. Dac biet tuong dong tdi 97,7% 
(598/612 bp) vdi vung DI/D2 cua G. colossum. 
Vdi dp tuong dong vdi A. subresinosum gin 3%, 
ro ring G. colossum the hien su tach ly khi ldn 
vdi nhdm Ganoderma va phu hpp vdi nghien 
ciiu nhin dinh cua Moncalvo va cs. 1997, Hong 
& Jung (2004) cho ring nen tach va khdi phuc 
chi Tomophagus Murr [6]. Van dl nay se dupc 
trinh bay trong cdng trinh sau. Chinh nhiing 
phin hda tich ly va tuong dong trong vung D 
cho phep phic hpa cic mdi quan he chung loai 
phit sinh cua cac nhdm he thdng (hinh 4). 

Theo trinh tu vung D cua rDNA cQa hai loai 
linh chi den va linh chi vang cd quan he rit gin 
can vdi nhdm Amauroderma (hie chi: 
amauroderma nghla la den) va phan ly xa vdi 
cac nhom Ganoderma. Diiu niy Moncalvo va 
Ryvarden, (1997) da neu ra vi chi ro vi tri dpc 
lap cua chi Amauroderma Murr. vi cin phai 
khdi phuc chi Tomophagus Murr [6]. Tuy nhien, 
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khi i'y mdi chi co 1 loai: Amauroderma rude va thiy vi tri hpp ly: A. subresinosum. thi vQng 
Tomophagus colossus dupc khao cQu. Gin day, ITSl lai cho thay loii nay nim trong nhdm cac 
Glen vi cs. (2006) da khio ciru them 2 loai: loii Ganoderma - Din lieu nay luan giii vi sao 
A. rugosum va A. subresinosum. Ket qua rif phu mpt sd tic gii xic dinh la: Ganoderma 
hpp vdi chung tdi va dac biet khi so sinh trinh subresinosum. Nghia la xe'p vao chi nao cung cd 
tu vung ITSl va ITS2 rieng re. Trong khi vung co sd hpp ly (hinh 5, 6). Ro rang day l i mpt 
ITS2 chi ro dp phu hpp vdi vung Dl/2 va cho taxon trung gian. 
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3. Nghien cQu thanh phan hoat chat 

Qua viec phan tich so bd phd cdng hudng tQ 
hat nhan ('H-NMR) cua hai phan doan tach cho 
thiy chung cd chQa cic axit beo va mpt sd 
steroit. Phin doan cd chQa axit beo cd xuat hien 
dii hi'p thu tQ 2500-3400 nm. Ngoai ra khdng 
cd nhdm methoxyl trong pho 'H-NMR. Cac axit 
beo tie'p tuc bi methyl hda thanh hdn hpp cic 
ex-te va sau do phin tich bing GC-MS, 5 ex-te 
da dupc xic dinh cd phd khdi trung hpp tdi 99% 
so vdi thu vien phd. Xac dinh dupc cic axit beo 
li axit pentadecanoic (C15H30O2) (4%), axit 14-
Methyl pentadecanoic (C,sH3202) (24 %), axit 
9,12-Octadecadienoic (CigHjjOz) (19%), axit 9-
Octadecenoic (C18H34O2) (42%) va axit 
Octadecanoic (CisHj^Oj) (10%). Phin doan cd 

chQa cic steroit la mdt hdn hpp cd ca'u true 
tuong tu nhau. Phin lip so bp chung la cic 
steroid cd gin vdi cac axit beo dudi dang cac 
ex-te cd khdi lupng phin tu la m/z 662, 660 vi 
636. Trong can chief bang MeOH, chung toi da 
phin tich phd 'H-NMR thi thay chung la hdn 
hpp cua mpt sd loai dudng, cd the la cic don 
phan tu hoac cd them cac polysaccharite, vdn rit 
phd bie'n trong ni'm linh chi Ganoderma sp., 
nghia l i rat co gia tri dupc lieu [18, 19]. 

Nhu vay, lin dau tidn, chung tdi da phin lip 
va xic dinh dupc nam axit beo, hdn hpp cic xtd-
ron (thuc chat li cac din chat cua khung 
triterpenoit, rit pho bie'n trong cac loii 
Ganoderma) vi dudng trong ni'm linh chi den A. 
subresinosum thu hii tai Viet Nam (hinh 7, 8). 

Pcnladocanoii: 14-nicihyl peniadccanoicacid (2) 9Z,12/?-Ocladccadit 

9/;-Octadeeenoic acid (4) Ocladccanoic acid (5) 

Hinh 7. Cac acit beo lan diu tidn phat hien trong ni'm linh chi den bdng A. subresinosum 
0 

6:R = 

8 : R - ^ ^ ^ ^ ^ - ^ - ^ ^ ^ 0 

Hinh 8. Mot sd din xuat xterdn tren 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.) Comer, based 
on Fames 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 Dl , D2 regions (26S) have revealed 
that this taxon is separated from the Ganoderma species. The sequences of rDNA 26S are quite similar to 
Tomophagus and Amauroderma species. However, the sequences of ITSl and ITS2 (5.8S) are so diverse. 
While the ITSl shares high similarity with Ganoderma species, the ITS2 shows very close relationship with 
Amauroderma. It 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 fust time, phytochemical compositions of the fruit bodies of Amauroderma siibresinosiimum have 
led to the isolation and structural elucidation of five fatty acids as Pentadecanoic acid (CisHjoOj) (4%), 14-
Methyl pentadecanoic acid (C,6H3202) (24%), 9,12-Octadecadienoic acid (CigHjjOj) (19%), 9-Octadecenoic 
acid (C,gH3402) (42%) and Octadecanoic acid (C,8H3502) (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 ID 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: lucidum complex. 

Ngdy nhdn bdi: 21-3-2008 
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