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The research was carried out to collect and conserve genetic resource
of Ganoderma lucidum from nature. Fruiting bodies of Ganoderma
lucidum were discovered at natural forest in Huu Lan commune, Loc
Binh district, Lang Son province. Analysis of ITS 1 - 5.85 rRNA -
ITS 2 gene sequence showed that strain Lim Xxanh is a member of the
genus Ganoderma and named as Ganoderma lucidum Lim xanh.
Research results revealed that using 70% ethanol for 7 minutes gives
the highest efficiency in isolating pure mycelium from the fruiting,
with 26.67% of the samples being successful. Strain Lim xanh was
ability to grow on four different media, including PDA, MCM, YMA,
PL; in which the PDA medium is the most optimum for growth of
strain Lim xanh. Fruiting bodies of Ganoderma lucidum Lim xanh
cultivated on artificial condition were fan-shaped, dark brown,
diameter of fruit bodies reaching of 5-8 cm, stalk length 7-10 cm and
5.43 - 10.64q of fruit weight. Analysis result of nutritional contents of
Ganoderma lucidum contained 15.46% total protein, carbohydrates
(41.42%), fiber (37.70%) and minerals (2.45%).
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Nghién ciru dugc trién khai nham thu thap va bao ton ngudn gen nim
Lim xanh (Ganoderma lucidum) tir ty nhién. Qua thé nim Lim xanh
thu thap tai ring tu nhién thuoc x&8 Hru Lan, huyén Loc Binh, tinh
Lang Son. Két qua nghién ctru cho thdy, sir dung ethanol 70% trong
7 phat cho hiéu qua phan l1ap hé soi thuan khiét cao nhat tir qua thé
nam, véi 26,67% s6 mau thanh cong. Phan tich trinh tw gen ITS 1 —
5,8S rRNA — ITS 2 cho thay, chang ndm Lim xanh la thanh vién caa
chi Ganoderma va duoc dit tén la Ganoderma lucidum Lim xanh.
Chuang ndm Lim xanh c6 kha ning sinh truong trén ca 4 méi trudng
bao gom PDA, MCM, YMA, PL; trong d6 méi truong PDA Ia thich
hop nhat cho ndm Lim xanh sinh truéng. Qua thé nAm Lim xanh nuéi
trdng nhan tao c¢6 dang hinh quat, mau nau sdm, duong kinh qua thé
dao dong tir 5-8 cm, cudng nam dai 7-10 cm va trong lwong qua thé
khd 5,43 - 10,64g. Két qua phan tich ham lwong dinh dudng cua nim
Lim xanh c6 chua protein tng s chiém 15,46%, carbohydrate
(41,42%), x0 (37,70%) va khoang chat (2,45%).
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1. Pat van dé

N4m Lim xanh 1a mét loai nim linh chi ty nhién, cd tén khoa hoc 13 Ganoderma lucidum
(Leyss. Ex Fr.) Karst). Nam thuong Ky sinh trén cac cay gd 1au nam, mot s6 loai cdy chét muc,
thuong 1a cay Lim. Trong nam Lim xanh c6 chira rat nhiéu hoat chat sinh hoc tiém ning trong
bao vé va nang cao sic khoe con ngudi nhu hoat chét polysaccharide, triterpene, vitamin va
protein ling zhi-8,... v6i ham lugng cao hon nhiéu so véi cac loai nim Linh chi. Theo két qua
phan tich ciia G. Bing Lin, nam Lim xanh chtra dung nuéc (chiém 12 - 13%), cellulose (54 - 56%),
lignin (13 - 14%), monosaccharide (4,5 - 5%), lipid (1,9 - 2,0%), protein (0,08 - 0,12%), sterol
(0,14 - 0,16%) va cac nguyén to da vi lugng nhu Br, Ca, Fe, K, Na, Mg, Mn, Zn, Bi, Se, Ge,... [1].

Cac hoat chat sinh hoc cua nim Lim xanh dwoc chiing minh 1a c6 tac dung hiéu qua trong
phong, diéu tri ung thu, tiéu dudng, huyét ap, bao vé gan, chong béo phi, chéng dxy hda, chdng
viém nhiém, lam dep va ngin ngira qua trinh 130 hoéa. Trong d6, polysaccharide va triterpens 1a
hai nhém hop chat chinh c6 tAc dung ngin ngira ung thu va ngan chan qua trinh hinh thanh khoi u
[2]. Hoat chat A-glucan c6 tac dung “nhan biét” cac té bao ung thu, gitip hé mién dich va dé dang
phét hién va tiéu diét ching. Nghién ciru gan day cho thdy, nam Lim xanh c6 kha ning hd tro
diéu tri cac bénh nguy hiém nhu ung thu va cac bénh lién quan dén gan. Két qua nghién ctu
chttng minh rang, hoat chat tir nAm Lim xanh c6 hiéu qua trong viéc wc ché su hinh thanh va di
can cua cac té bao ung thu [3]-[6]. Hoat chit triterpen trong nim Lim xanh c6 kha ning chdng
ung thu ca trong diéu kién in vitro va in vivo [4]; polysaccharid c6 vai trd ting cuong hoat dong
ciia hé mién dich trong viéc nhan dién va tic ché cac té bao ung thu [5], [6]. Ngoai ra, hoat chat
polysaccharid con cé tac dung chéng ton thuong tuy [7], chdng cao huyét ap, bo than, bd phoi,
chbng 130 hda. Hoat chét triterpenes c6 cong dung hd tro diéu tri tét cho gan, ddy manh su hip
thu oxy va lam ting sy hoat dong cua gan, ting cuong mién dich tiéu diét té bao gay bénh. Hoat
chat germanium (c6 ham lugng cao gap 8 lan nhan sam) c6 tac dung gidp khi huyét luu thong,
thac day su hip thu oxy cua té bao. Hoat chét alkaloid va adenosine c6 tic dong lam giam xo vira
thanh mach, ting ning lugng va gitip day nhanh qua trinh han gén vét thuong, diéu hoa huyét ap,
6n dinh hé than kinh, can bang réi loan nhip tim, mau.

Hién nay, nghién ciru vé nam Lim xanh & nudc ta con nhiéu han ché. Nghién ctu nay sé gop
phan bd sung thdng tin vé& dac diém sinh hoc va céc hoat chat cua nam Linh xanh.

2. Vat li¢u, mdi truwedng va phwong phap nghién ctiru
2.1. Vat liéu va moi truwrong nghién ciru

Vat liéu:

Qua thé ndm Lim xanh thu thap tir ring tu nhién thuoc xd Hiru Lan, huyén Loc Binh, tinh
Lang Son. Giéng nam Linh chi d6 dwoc cung cap bai Vién Di truyén Nong nghiép.

Moéi truong sur dung:

Moi truong PDA (g/l: khoai tdy 200; dextrose 20; thach 20; pH 6-6,5). Moi truong dinh
duong MCM (g/l: dextroza 20; yeast extract 2; pepton 1; MgSO..7H,O 0,5¢g; KH,PO4 0,46;
K2HPO, 1; thach 20; pH 6-6,5). Méi truong dinh dudng PL (g/l: Fructose 40; yeast extract 20;
KoHPO4 0,46; KH,PO, 1; MgSO4.7H,0 0,5; thach 20; pH 6-6,5). Méi trudng dinh dudng YMA
(g/1: dextroza 10; yeast extract 3; malt extract 3; pepton 5; thach 20g; pH 6-6,5).

2.2. Phwong phdp nghién ciru

Phwong phap phan lap nam Lim xanh tir qud thé:

Qua thé nam Lim xanh thu thap trong ty nhién dugc ria sach ba lan trong nudc cat vo tring
va khir tring trong con 70% tir 0-7 phut, sau d6 cat thanh mleng 6 vuong kich thuée 0,5%x0,5 cm.
Céc miéng cit qua thé ndm Lim xanh duoc dit 1&n bé mat moi tru:oﬂg thach dia PDA va boc lai
bang paraffin dé tranh su thoat hoi nuéc, nudi & 25°C trong 7 ngay. Lya chon dia nam nuoi cay
phét trién binh thuong khdng bi tap nhiém. Tién hanh cay chuyén sang moéi truong thach dia
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PDA cho dén khi thu dwoc hé soi dong nhét va thuan khiét. Hé khuan ty tinh sach cua chung ndm
Lim xanh dwoc bao quan trong glycerol & ndng d6 cudi cting 10% & -86°C.

Phirong phdp dinh danh phan tz nam Lim xanh:

Hé khuan ty thuan khiét caa chang ndm Lim xanh dwoc nudi lac 130 vong/pht, trong moi
truong moi truong PDB (g/l: khoai tdy 200; dextrose 20; pH 6-6,5) ¢ 25°C trong 3 ngay. Ly tam
thu nhan hé soi, DNA tong s6 cua hé sgi nam Lim xanh duoc tach chiét theo mo ta cua Cao va
dong tac gia (1998) [8]. Sir dung cap mdi ITS1 xudi (5’-TCCGTAGGTGAACCTGCGG-3’) va
mdi ITS4 nguoc (5'-TCCTCCGCTTATTGATATGC-3") dé khuéch dai doan gen Internal
Transcribed Spacer 1 (ITS 1) — 5,85 rRNA — ITS 2 cua Lim xanh bang phan tmg PCR; thanh
phan va diéu kién ciia phan tmg PCR duoc thyc hién theo mé ta cia White va dong tac gia (1990)
[9]. Nhan dién trinh tu doan gen ITS 1 —5,8S rRNA — ITS 2 caa ndm Lim xanh véi cac trinh ty
gen di cong bd trén ngan hang GenBank thong qua co so dit ligu NCBI Blast. Vi tri phan loai cua
nam Lim xanh duoc xay dyng dwa trén phan mém MEGA 7 [10].

Phirong phdp xdc dinh méi trwong nudi cdy thich hep cho nam Lim xanh:

Ching nam Lim xanh duoc nuéi déng thoi trong 100 ml mdi loai méi truong dich thé DPA,
MCM, YMA, PL ¢ 25°C, 130 vong/phit . Sau 7 ngay nudi lic, ly tam 8000 vong/phut trong 10
phlt & 4°C, thu nhan khuan ty cua chung nam Lim xanh. Rtra hé khuan ty ba lan caa chung nim
trong nudc cat vo tring va say khd hé sgi & 70°C, 24 gio.

Phirong phdp nuéi trong nhan tao qud thé nam Link xanh va Linh chi do:

Giéng nam cép 1 dugc hoat hoa trong méi truong thach dia PDA ¢ 25°C, 7 ngay va sau do
dugc Cay chuyén sang moi truong thach dia PDA (gidng cap 2). Mbi truong co chat cho nuéi cay
gidng cap 3 bao gdom thoc : bot CaCOs : duong (ty 1€ 98:1:1%, wiw). Gidng Cap ba dugc nubi &
25°C, 25-30 ngay. Tiép dén, cdy chuyén gidng cap 3 sang mun cua keo c6 bd sung thém dinh
dudng theo ty 1& mun cua : c&m gao : bot CaCO3 (80:19:1%, w/w). Qua thé ndm Lim xanh va
Linh chi d6 duoc so sénh cac chi tiéu vé hinh thai, mau sic, trong lwong va hoat chit sinh hoc.

Phurong phdp xdc dinh ham lwong mét sé thanh phan cé trong qud thé ndm Linh xanh va Linh
chi @6 nudi trong nhan tqo:

Qua thé nim Lim xanh va Linh chi d¢6 (100g cho mdi loai, 6 am 7%) dugc nghién thanh
dang bot va xac dinh cac thanh phan, bao gdm ham luong protein tong sé dugc xac dinh theo
TCVN 8801:2011 [11]; ham luong carbohydrate theo TCVN 4594:1988 [12]; ham lugng chit xo
theo TCVN 9050:2012 [13] va ham lwgng chit khoang theo TCVN 10691:2015 [14].

Phirong phdp xit Iy s6 lidu:

S6 ligu duoc xir ly, so sénh théng qua phan mém Microsoft excel.

3. Két qua va thao luan
3.1. Phan Igp ndm Lim xanh tir qud thé

NAm Lim xanh thu duoc tir rirng tu nhién c6 cac dic diém dic trung nhu mil nAm c6 mau nau
hoi sdm, nhin bong. Qua thé hinh quat, ¢6 van gon dong tim, duong kinh mii tir 3,5 dén 5 cm.
Chiéu dai cubng ndm dao dong tir 10 d&én 15 cm (Hinh 1A1, A2).

Qua thé nim Lim xanh dwoc khir tring bang con 70% & cac muc thoi gian khac nhau. Mau
nam sau khi dugc xir Iy (0=30 manh) dugc dat trén bé miat moéi truong PDA, nudi & 25°C trong 7 - 10
ngay (Bang 1). Két qua bang 1cho thy, thoi gian khtr tring co anh hudng dén hi¢u qua loai bo
cac tap nhiém vi khuan va moc dai trong qué trinh phan 1ap nim Lim xanh. S6 mau nam bj chét
trong qua trinh khir tring mau ty 1é thuan theo thoi gian khir bang ethanol, tir 6,67% l1én 83,33%
tuong ng vai thoi gian khir tring tir 1 dén 10 phat. Ngugc lai, s6 mau bi tap nhiém dién bién
theo ty Ié nghich vai thoi gian khir tring, cu thé 90% s6 mau bi tap nhidém trong 1 phat giam
xudng con 13,33% trong 10 phat. Hé soi ndm sinh truong tdt dugc xac dinh ¢ thoi diém 5 ngay
nudi cay, 25°C ¢ mau trang sita, dong nhat, phat sinh tir vat liéu mau cho thay khdng c6 su khac
biét & diéu kién khir tring 1 va 10 phut voi s6 mau hinh thanh hé sei thuan khiét 1/30 mau (chiém
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3,33%); trong khi khoang thoi gian khur tring mau c6 hiéu qua hon trong khoang thoi gian tir 3, 5
7 phdt véi s6 mau hinh thanh hé khuan ty thuan khiét lan luot 12 10, 16,67 va 26,67%.

Hinh 1. Hinh thai qua thé ném Lim xanh trong tu nhién (A) va nudi trong nhan tao (B1). AL: qua thé nam
twoi; A2: qua thé nam khd; B1: qua the nam khé; B2: qua thé nam Linh chi do

Nhu vy, thoi gian khur tring mau vat trong ethanol 70% c6 anh huong I6n dén loai bo tap
nhiém cua qua thé nim Lim xanh thu thap ngoai tu nhién trong quéa trinh phan Iap, trong do thoi
gian 7 phat kht trung thich hop nhit so véi céc thoi gian con lai va dbi chimng, sé mau hinh thanh
hé soi thuan khiét dat 26,67% (p<0,05).

Tir két qua nghién ciu tai bang 1 cho thay, str dung ethanol 70% tir 3-7 phit c6 thé duoc ap
dung dé loai b6 tap nhiém cho qua thé nam Lim xanh trong qua trinh phan Iap hé khuan ty. Két
qua nghién cua Nguyén Thi Hong Gam va dong tac gia ciing cho thdy cua phuong phap khir
trung mau nam Lim xanh thu thap trong tu nhién ¢ nong d¢ ethanol 70% trong 3-4 phdt cé higu
qua t6t cho viéc loai bo tap nhiém trong qua trinh phan lap [15]. Pay ciing 1a phuong phéap duoc
cac nha khoa hoc trén thé gisi 4p dung cho phan lap hé khuan ty tir qua thé nhdm nim Dam
(Basidiomycota) thu thap tir tu nhién [16].

Bang 1. Anh hirong cua thoi gian kha tring mdu dén phan ldp hé sei ndm Lim xanh

Chi tiéu danh gia

Theigiankhirtrung o272, bi chét S6 miu bi tap nhiém  S6 miu cd hé sei sinh truéng

Ethanol 70% trong 1 phit  2/30 (6,67%) 27/30 (90,00%) 1/30 (3,33%)
Ethanol 70% trong 3 phit ~ 5/30 (16,67%) 22/30 (73,33%) 3/30 (10%)
Ethanol 70% trong 5 phit ~ 8/30 (26,67%) 17/30 (56,67%) 5/30 (16,67%)
Ethanol 70% trong 7 phit ~ 11/30 (36,67%)  11/30 (36,67%) 8/30 (26,67%)
Ethanol 70% trong 10 phat 25/30 (83,33%) 4/30 (13,33%) 1/30 (3,33%)
Nudc cat (d6i ching) 0/30 (0,00%) 30/30 (100,00%) 0/30 (0%)
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3.2. Pinh danh phan t# ndm Lim xanh

Trinh ty doan gen ITS 1 — 5,85 rRNA — ITS 2 cua chung Lim xanh boc 16 d6 twong ddng cao
Véi céc trinh ty gen cia chi Ganoderma da cong bé trén gen hang GenBank, bao gom 98,26% véi
Ganoderma lucidum GLVNO2 (MN636776), Ganoderma lucidum 39 (MF476201), Ganoderma
lucidum 49 (MF476200), Ganoderma lucidum 32 (MF476197) va Ganoderma lucidum 1904
(MW748295); 98,10% vai Ganoderma lucidum 46 (MF476199) va Ganoderma lucidum WD-
565 (EU021455). Dya vao ngudng chan 98,2% [17] vé mic d6 twong dong gen ITS 1 — 5,85
rRNA — ITS 2 giita ching Lim xanh véi cac trinh ty gen di cong bd cho thay rang, nam Lim
xanh thudc chi Ganoderma. Thém nita, so @ pha hé (Hinh 2) ciing cho thdy, nAm Lim xanh duoc
sap thugc chi Ganoderma. Dua vao céc dit liéu mo ta ¢ trén, nam Lim xanh 12 mét thanh vién caa
chi Ganoderma va dugc goi tén 1a Ganoderma lucidum Lim xanh.

52 Ganoderma lucidum 39 (MF476201)
{Ganoderma lingzhiDai 12573 (JQ781855)
Ganoderma lucidum CSAAS0801 (FI940919)
Ganoderma lucidum GLVN0O2 (MN636776)

Ganoderma lucidum 32 (MF476197)
L Lim xanh
Ganoderma lucidum FCL194 (JN0O08870)

solT Ganoderma lucidum 49 (MF476200)

( F Ganoderma lucidum 46 (MF476199)

Ganoderma lucidum 1904 (MW748295)

Ganoderma lucidum WD-565 (EU021455)

Ganoderma lucidum sub13 (MN431189)

Inonotus lonicericolaTAA105317 (IN642572)

—
0.02

Hinh 2. So d6 phd hé ciia nam Lim xanh véi chung ndm Ganoderma spp. dd cong bo
chiing Inonotus lonicericola T4A4105317 (JN642572) dwoc sir dung ngoai chi Ganoderma

3.3. Méi trwong nubi cdy thich hep cho hé sei ném Lim xanh

Theo dbi sy phat trién caa hé sei ndm Lim xanh trén 4 méi trudng PDA, MCM, YMA, PL sau
7 ngay nudi cdy ¢ 25°C, cho thiy moéi truong PDA phi hop cho sy sinh truéng tot caa nAm Lim
xanh vai hé soi lan déu, tring, an kin bé mat moi truong, duong kinh hé soi dat 6,1 cm, trong do
cac mdi trudng khéc hé soi phat trién cham hon. Cu thé, méi truong MCM dudng kinh hé soi dat
5,4 cm, moi truong YMA dat 4,9 cm va méi truong PL dat 5,1 cm (Hinh 3).

Két qua xac dinh sinh khéi soi kho thu duoc ciing cho thiy, méi trudng PDA thich hop cho hé
soi sinh truong, sinh khdi hé soi kho dat 10,5 mg/100 ml méi trudng; modi trudng PL dat 7,8
mg/100ml; 8,4 mg/100ml dbi véi mdi trudng MCM va 7,5 mg/100 ml d6i v6i moi truong YMA.,
Sinh khéi hé soi ciia chung ndm Lim xanh trong méi truong PDA c6 su khac biét ¥ nghia voi ba
loai méi truong con lai (p<0,05); khong cé su khac biét ¥ nghia ciia ching nim Lim xanh khi st
dung méi truong MCM, YMA va PL (p>0,05).

3.4. Pdc diém hinh thai qud thé ném Lim xanh nudi tréng nhan tgo

Digc diém hinh thi qua thé ndm Lim xanh va Linh chi d6 dugc nudi trong trong cing diéu
kién nhan tao dugc thé hién tai Hinh 1B1, B2 va Bang 2.
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Hinh 3. Anh huwéng ciia méi trieong dén sinh truong hé spi ndm Lim xanh sau 7 ngay ¢ 25°C
Bang 2. Pdc diém hinh thai giiza nam Lim xanh va ndm Linh chi d6 trong diéu kién nhan tgo

Chi tiéu Nam Lim xanh NéAm Linh chi dé
Hinh dang qua thé nam Hinh quat Hinh quat
Puong kinh qua thé 5-8 cm 7-13cm
Mau sic qua thé nam ~ Nausim ~ Nau
TR p 1 £ Cuong nam 7-10 cm; Cuong nam 1,5-3 cm;
Chicu dai va dudng kinh cuong nam du(‘mg kinh 0,5-1 cm duiyr?g kinh 2-3 cm
Trong luong qua thé nam khd 5,43 - 10,649 8,37 - 16,059

Két qua nghién ctiu cho thay, ca ndm Lim xanh va Linh chi d6 ¢6 qua thé hinh quat, qua thé
nam Lim xanh nho hon so voi qua thé nAm nam Linh chi, twong tmg kich thuéc trung binh cua
qua thé nAm Lim xanh khoang 6,5 cm va 10 cm dbi véi nam Linh chi.

Tuy nhién, cuong ndm Lim xanh dai hon, gdp khoang hon 3 1an chiéu dai cuong nam Linh
chi. Nguoc lai, trong lugng qua thé Lim xanh kho bang 1,5 lan S0 Vi qua thé ndm Linh chi. Mau
sac cua hai loai nam ciing khac nhau, nam Lim xanh c6 mau sam hon so véi qua thé nim Linh
chi. Pac diém hinh théai cia qua thé nim Lim xanh twong dong véi két qua nghién cau cua
Nguyen Thi Hong Gam va dong tac gia khi nudi trong nhan tao, nam Linh xanh c6 mau nau sam
va cubng nam dai hon so véi ndm Linh chi d6 [15].

3.5. Ham Iwong thanh phan dinh dwéng c6 trong ndm Lim xanh va Linh chi dé

Két qua xac dinh ham luong dinh dudng c6 trong 2 loai ndm Lim xanh va Linh chi dwoc nuéi
trong nhan tao dugc trinh bay tai Bang 3. Qua thé ndm Lim xanh c6 chia protein tong s6 chiém
15,46%, carbohydrate (41,42%), X0 (37,70%) va khoang chat (2,45%). So vai nam Linh chi do,
ham lugng dinh dudng cd trong nim Lim xanh cao hon, dic biét 1a ham luong carbohydrate cao
gap hon 1,5 14n (p<0,05).

Bang 3. Ham heong dinh dirong ¢ trong qud thé nam Lim xanh va Linh chi do

Chi tiéu N4m Lim xanh NAm Linh chi dé
Protein tong s6 (%) 15,46 +0,13 14,08 + 0,09
Carbohydrate (%) 41,42 £2,05 24,41 +1,83
Xo (%) 37,70 £ 0,83 32,69 £ 0,57
Khoang (%) 2,45 + 0,36 1,82 £0,19
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4. Két luan

Khir tring mau Lim xanh thu thap tir ty nhién trong ethanol c¢6 nong do 70%, 7 phut ¢ hiéu
qua cao nhit cho phan lap hé khuan ty thuan khiét. Chang ndm Lim xanh 1a mét loai cua chi
Ganoderma, véi tén goi 1a Ganoderma lucidum Lim xanh. Hé soi cua nam Lim xanh c6 kha nang
sinh trudng trong méi truong PDA, MCM, YMA va PL (méi trudng thich hop nhét 1a PDA). Qua
thé ndm Lim xanh nudi trong nhan tao c6 hinh quat, mau nau sim, chira protein tong sé chiém
15,46%, carbohydrate (41,42%), xo (37,70%) va khoang chat (2,45%).
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