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M4 DA U 

Hon 4.000 nam trz/dc day (4.1 Eh& Hoang de 2550 - 2140 ?n/dc COng nguyen), 	dl/pc lieu 
cda nam Linh Chi de 	ghi chap Irong cac Mt/ lIch co (Zhao, J. D... 1994). 

Linh Chi cTddc xep vao "Tht1ong dtioc" Irong sach "Than nOng bgn thdo" cach nay khodng 2000 
nam thai nha Chau va sau d6 dtip'c nha y du'oc tiong Trung QuSc Li Thai Fran phan ra !hanh "Luc 
bdo Linh Chi" (khodng 1590) tit& nhA Minh voi cac khai qua' cOng dung o'lloc khac nhau, ting then 
king mau. Tr/ or6 161 nay, Irdi qua bao thing tram cda Itch sd, bao bien dOng cda thoi tie?, khi hau, moi 
triking, Linh Chi van Wong ton Ka I/O' hien gia trl "sieu dt/dc lieu" tren ca nhan sam (Panax ginseng) 
(EAT Tat Lc» et al, 1994). Trong cac ten gpi : Bat lao thdo, Van nien nhung, Than tien thdo, Chi linh, 
MOc Linh Chi, HO"nhO Linh chi; Doan thdo, nam Lim,... ten gpi Linh Chi c6 le lieu bleu va mang tinh 1,Ich 
sd can thong nhal sd dung hon cg. DO la bat ngu td ten phien am tieng Trung Qu Lingzhi, hay 
Theo lieng Nhat: Reishi hoac Mannentake. 6 cac nt1dc Doing A, nhel la Trung QuO-c, Nhat Bin, Han 
Qu6c, Dai Loan_ viec nghien ceu, ph& trien va dung Linh Chi dang du'dc cOng nghiep hda vdi quy 
m6 n;5ng 16n, cd ye phan loai hoc, thu hal 41 nhien, nuoi trong chd crOng, the bien va bao che &Ix 
ph,a'm, clang thOi nghien ceu h6a dtipc cac hoat chat, lac dung dtiVo 	phdong cach die'u ft/ lam 
sang. Tai trdang Nhat Sdn, gia bin c610 10 cao nhat: 200 - 350USD/kg the qui kho so' cite. Trong 
khi or6 d Viet Nam gia ban bien dOng rat Idn: 20.000 - 200.000d/kg the' qui khd, gia xuat kheu tai 
Thanh phi HO' Chi Minh chi dal 15 - 20USD/kg. Trung QuOO hien dang Ird lhanh (rung tam sin xult 
Linh Chi /on nhet the gidi vol cac sin phem ban khap cac mirk , Irong dd Luc bdo Linh Chi cda 
Xuyen &Ida DOMESCO (Cong ly Xual nhap kheu Y le Ding Thap) 	vao dOc quyen !Wong mai 
Iran loan c6i Viet Nam. That dang phdi suy nghT khi ma cac loaf thuOc Luc bdo Linh Chi hoang 
ndoc la le bao dai nay van con la hoang chic va dang ngay tang x6i mon nguon gen qui hiem, 
trong tinh trang suy 	mai liildng hien nay. 

HOI ngh/ Nem hoc the gidi 7/1994 tai Vancouver (Canada) da danh neng mOt HOi thdo vi Linh 
ket qui da di den quyet clink !hanh lap Ken Nghten ceu Linh chi QuOvc te, dal try so tai New York (Hoa 
Ki). Do v•ay, vao thing 10 - 1994 HOi nght aUdIC le dau ben vi n Linh Chi da oft/do 16 chec tai Bic 
Kinh, Trung QuO-c. Sau JO, vao trung tuin thing 8 - 1996, HOi nghl Qudc le nghien ceu Linh Chi ddoc 

10'chec tai Trung lam HOi nghl au& le Dai Bic, Da/ Loan. Neu Nth den HOi nghi Quoc to vó nam 

Linh chi tai Tokyo, 11/1997 va cOng lrinh tong quan cda Jong va Birmingham (1992), thi thong ke 
chda day dti cho con s5 tren 250 cOng !rink khdo cU'u h6a du'p'e /j ado loaf nam Linh Chi. 

Ho Linn Chi Ganodennalacese Donk con la mOt dien hinh vi linh da dang sinh hpc, hien cd den 
250 loaf Iran the gith: Viet Nam v61 vl tri clja 	nhien ndm trong yang trung Mm phan bo oda hp 
Ganodermataceae Donk, song ke nheng nghien ceu cda Patouillard, N. 100 aim ve frt./do viec 
nghien ceu He Nam Viet Nam n6i chung va Linh Chi ndi neng m61 chi dc/dc Gen hanh sd bO ve.  he 

thong hoc, ki thual nuOi !rang. Lam dung - Dalat da dticic ghi nhan oó tdi hdn 20 !ail nam Linh chi 

(Le' Xuan Tham, 1996a, 1999) - co thg nal cho dgn nay a phong phO hdn bat ky mOt die phdong 

nao khac a Viet nam. Tuy nhien nhcng nghien cdu ve' nam Linh chi Dalat - Lam citing mdi chi oldng 

a mdc van dung cac ky thuat hat nhan kat hpp trong sinh hoc nam Linh chi (Le Xuan Tham, 
1998). So v61 guy m6 va nh/p dO chung coo the gidi cling nhd khu vv/c, con can phdi co-gang nal nhigu. 

D6g6p mOtph‘7 nhd bong nhatg cd.g.ing dc5, chting tdi c0 ben hanh Di tai: 	dung qui trinh nu al king 
sin xuit ngm Lif717 Chi Ganoderma lucidvm phyc vu phat tfign ngutin &toe lieu qui Thh Lam &ng". 

77gn hanh Do tai nay dieing tai da nhcin dufOc stf 176 tro tan thh 	Sei Khoa hoc Gong nghe Mai inking 
Thh Lam cf3ng, nhan ofp nay doing tdi xin bay 16 kg cam an chan !hanh tai cac can b;) ctia Qui so, dpc do ttyi 

PGs. Ts. Pham Ba Phong vi nhaig chl tin hit chu clao. 
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Cac nUac vOng DOng Nam A On day cung bzit dau cOng nghe Linh chi. Malaysia chii trpng c3i 
tien cac quy trinh trOng Linh chi ngan ngay tren cac 	th3i giau ch5t xd, them chi cho thu hooch the 
qua sau 40 ngay (Teow et al., 1994), mai day hp cOng thanh cOng trong nuoi trOng lohi G. boninense 
thUong mpc tren cay co dau (Eleais guineensis). o Thai Lan da cd met s6 trang trpi cd vile nuOi trOng 
Glucidum va G. capense (Linh chi sO). Linh chi cling &Ric nghien cau nuoi trOng VI 1929 a An DO 
(Bose, 1929) va phat trign a qui m6 nh6, vi rang ngudi to van cd quan niem cho la nam Linh Chi chi la 
nam pha go mph (Bakshi et al., 1976). 

Gan day, do gia trl clilovc lieu cao cOa cac nam Linh chi da dUoc xac dlnh tren cac thijc nghiem 
khoa hoc, qui m6 nuOi trOng Ong nghiep bht dau xuat hidn a Hoa K9 (Allice Chen et al, 1996), va viec 
thanh lap Vien Nghien cau Linh chi Qugc to 6 New York la met bUdc lien quan trong. Dang chit 9 la 
Adaskaveg va Gilbertson (1986), Nobles a Canada (1948) nghien cau nuOi trOng Linh Chi Glucidum 
va nhieu loci khac va nhAm danh gia dac tfnh pha gO phan hUy cellulose va van dyng vao dlnh lopi 
cac nhdm loci, (lac biet la nharn (group, complex) G. lucidum. 

Viet Nam, H5i ThYong Lan Ong Le HtOu Trac da not ye Linh chi tit lau va Le Qu9 Dan da chi ro 
do la "nguen san vat quy higm ctia dot riing Dai nam". Song On day, foal chudn G. lucidum mai dtlOc 
nuai trOng thanh cling trong phong thf nghiem (1978) va vao thap nien 90, Linh chi mai "bung ne" 6 
TP. HO Chi Minh (DO Tat Loi et al, 1994), s5n Wong hang nam mai dpt kho3ng 10 tan (DS Dac Trong, 
1991, 1993). Nam 1994 Phpm Quang Thu da dUa Warn Lim - met chCing Linh Chi do dac sac cUa cac 
vOng rUng Lim Bac Viet Nam vao nuOi trOng chit clang. Chung t6i da stlu tam va nuOi tong thanh cong 
11 chtThg !cal Linh chi thuec 3 chi: Ganoderma, Amauroderma va Humphreya (Le Xuan Tham 1995, 
1996). Cac kat qui phan tich hoot chat va tac dyng dUoc l9 Linh Chi Viet Nam la rat co tridn vpng. 

1.2. Thanh ph5n hOa citioc cd b5n cua nam Iinh chi: 
S6 long cac chiing loci nam Linh Chi dilOc sCi dyng trong cong nghe dUoc lieu, dUoc phdm ngay 

cong tang va do cling la bf quyet cUa cac quec gia A DOng. Khai niem Lyc b5o Linh tii thoi L9 Thai 
Tran cach nay 400 nam (1595) c6 le phai bao ham hang chyc loci khac nhau. Cho nen, khOng phai 
ng5u nhien ma a Trung Qugc co kha nhigu co so tam ce nghien cQu va son xuat Linh Chi (dac biet la 6 
Phtic Kien va TQ Xuyen). 

Cac nUtfic Chau A d5n dau ye nghien cau hoa dtioc, nuOi trOng va bao chg cac loaf Linh Chi. Thyc 
tg mOt s6 tac gii da quan tam phan tfch thanh phan cgu tat) lap v6 lang a cac loci Ganoderma va 
Amauroderma vao thap nien 20, phai hien cac ergosterol va cac enzyme phenoloxydase, 
peroxydase,... a G. lucidum (d5n then tai lieu Trung Quec, 1976). Gan day mai co 10 to cac kh5o ctlu 
ve tac dyng gay di ang va benh diking he hop 136i bao tif met s6 loci Ganoderma 6Aukland (New Zealand) 
(Hasnain, S.M., et al., 1985), dac [Diet b64 cac thanh chi& tif G. applanalum, G lucidum va G meredithiae a New 
Orleans (Hoa K9) (Homer, W.E., et al., 1993). 

Vao thgp nien 70 - 80, bat dau mOt Vac Itiu kh5o cau h6a dUoc hoc cac nam Linh Chi. Chu ygu 
Trung QuOc, Nhat 135n, Han Quec, Dai Loan va Viet Nam. Gan day mOt so phang thi nghiem 6 Hoa K9 
va vung Deng Nam A ciing bat dau tham gia vac tign trinh nay. 

Vdi cac phUong phap ca din trtfac day ngtiai to da phan tich cac thanh phan hoa dUoc tang quat 
cue Linh Chi, cho thgy so be rant sau: 

NU& 	 12 - 13% 
(trong cao mom cda ViOt Nam thi Id 22,32%) 

Cellulose 54 - 56% 
Lignin 13 - 14% 
Hop ch5t nitcl 1,6 - 2,1% 
Chat bdo (kg ca dpng xa phong hoa) 1,9 - 2% 
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BZng 1. Thenh phan ho?t chat cci bdn nani Linh Chic)  

Hoqt chgt Nh6m Hopt tinh dUoc lji 
Cyclooctasulfur  tic che gi5i phang histamine  

Adenosine Nucleotide ac che ket dinh tidu call, thU gran 
d5n xua't  co, gi6rn dau 

Lingzhi - 8 Proteine Chang dl CIng pho rOng, dieu hoa 
	  mien dich  

... Alcaloide  Tro tim  

Ganodosterone  Steroide  Gi5i d6c gan  

Lanosporeric acid A  Steroide  ac che sinh t6ng hop Cholesterol  

Lanosterol ....... 	Steroide  ac che sinh tang hOp Cholesterol  

11,111,IV,V Steroide  ac che sinh tang hop Cholesterol  

Ganoderans A,B,C  Polysaccharide  Ng dUang huyet  

Beta - D - Glucan Polysacc. Ch6ng 	ung Itt-a.f, 	tang 	tinh 	mien 
 	clich  

BN - 3B: 1,2 ,3  Polysacc. 

D - 6 Polysacc. Tang 	t6ng 	hap 	protein, 	tang 
	  chuydn hoa acid nucleic 

... Polysacc.  Tro tim  

Ganoderic acid R,S  Triterpenoide  tic che giai ph6ng histamine  

Ganoderic acid B,D,F,H,K,Y  Triterpen.  Ha huyet áp, ac che ACE  

Ganoderic acid  Triterpen.  tic che sinh tang hop Cholesterol  

Ganodermadiol Triterpen.  Hp huyet áp, ac che ACE  

Ganodermic acid M, F  Triterpen.  Cfc che sinh tang hop Cholesterol  

Ganodermic  acid T, 0 Triterpen.  ac che sinh tong hop Cholesterol  

Lucidone A Triterpen. Bio ye  gan  	 

Lucidenol Triterpen. ................... Ba'o v0  gan  
Ganosporelacton A ...............___ 	....._ 	...._............_ Triterpen. Ch6ng  kh6i u 
Ganosporelacton B Triterpen. _........._____..... Chang kh6i u 

Oleic acid dgn xugt . Acid boo tic chg giii phong histamine 
Rieng nh6m nucleoside, n6i bOt trong Ganoderma lucidum va G. capensec6 cac d5n xugt ctia 

adenosine vai tic dung tint gian cO, giam dau va Cfc chg skt dfnh ket tidu cSu. 

Xin xem them phi) !VC cgu truc cac host chgt co ban cua ngm Linh chi 
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ganoine .  
• N - isopentyl - 5 hydroxymethyl - pyrryl aldehyde 

ganodine: 
N - phenylethyl - 5 - hydroxymethyl - pyrryl aldehyde 

ganoderpurine: 
N9 - (alpha, alpha diinethyl - gamma - oxybutyl) adenine. 

TU d6 da t6ng hop cac alcaloid tUdng ttl cac m5u tij nhien c6 hieu qua ch6ng viern (1A va 1B): 

1A: - isopentyl 1 -2 - formyl 5 - hydroxyrnethylpyrrole 
1B: 1- phenylethyl 1- 2 formyl - 5 - hydroxymethylpyrrole 

C6 le da dung nhat va tac dung dtioc ly manh la nhdrn saponine - triterpenoids - cac acid 
ganoderic. L5n d5u Oen Nishitoba et al (1984 - 1987) chQng minh cac ganoderic acid C la mai trong ttf 
nhien, sau dd Morigiwa et al. 1986, tim ra them ganoderic acid B. Chting the' hien hoat !tic itc chg giai 
phOng histamine, t(c chg Angiotensine Conversion enzyme (ACE), dc chg sinh tong hop Cholesterol va 
hp huygt ap. NA, nay nhOrn ganoderic acids da dtioc phat hien c6 tdi hang chuc din xugt khac nhau. 
Kgt qui tech Van sac kY king cao ap (HPLC) Foal Linh chi G. tsugae Murrill rat dac sac. 

RO rang c6 NU:mg d6nd Ian veil G. lucidum. Ngoai lucideric acid (lucidone) do Kohda et al (1985) 
tim ra, con c6 den xugt lucidenol dtioc Su, C.H. et al (1993) chUng minh la mdi hoan toan. Cau talc 
phan of cua 4 hoat chat chinh difoc cac ky thuat quang ph6 va Ong Wang tit hat nhan xac dinh (Su 
et al, 1993). 

Cac hopt chit nay deu cd tac dung bao va gan, thijc nghiem dac sac thu dUcic vOi gay tang GOT va 
GPT bang CCI4  (tetrachlorurcarbon). Dieu ly thu la tUng triterpenoid tinh khigt Hang re the hien hogt 
thgp hen khi d0ng cac phan doan tech chUa tinh chg, nghia la t6 hop cac doting phan cUa chung hieu 
qua hen. Do vay de hieu ngUdi to thUOng dOng dich chiet toan b6 tit narn Linh chi. 

1.3. Tac dung tri lieu cd b6n cua cac nam Linh chi: 
Linh chi dtioc dung nhti m6t thtiong dUoc tU khoing 4000 nam nay a Trung Qu6c. ChUa thgy c6 tit 

lieu ye tac dung xgu, dOc tinh cua Linh chi (ngoai trU cac khao c(u ye kha nang ton tai cac 0;11 Ung 
nguyen ten be mat bao of mat s6 [obi Ganoderma - dieu rat ph6 bin trong nam). Cach day 400 nam, 
nha y - ditqc n6i tieng dia Trung Qu6c LY Thai Tran da phan ra cac nh6m Linh chi chfnh va khai quat 
tac dung trl lieu ctia chung (Bing 2). 

Den 1988, tai Nhat Bin da cd tai 300 benh nhan bl nhtloc cc &XX dieu trl thanh cong bang Linh 
Chi, theo bien phap dieu trl benh sinh ten nguyen tec dieu hoa mien dich. Deng chti Y la kh6ng nay 
sinh met tac dung phu nao (side - effects). 

Benh gan va tigt nieu cOng dUoc dieu tri kha quan bang che phdm tU Linh Chi. Benh vin a San 
DOng - Trung Qu6c diing mat lopi "XOp" Linh Chi de giii d6c va b6 gan cd ket qui t6t (> 90%) cho 
70.000 ca, trong d6 cd 879 ca dang dtldc dieu trl lieu chuyen Wet (Lui Xing ja, 1994). Tac gi5 con cho 
rang cac nam Linh Chi b6ng (Glossy Ganoderma) deu tac dung t6t tren tit nieu, dieu hem r6i loan tuan 
hoan nao, tranh cac can kick phat nghen mach va lam dlu than kinh. Veil thanh Ong ten 319 benh 
nhan va cac kat qui nghien cCtu tac gii da dLidc tang thildng huan chUang hang hei. 

Hieu qui kim ham qua trinh ket to tidu ceu Nil chat chiet dm G. lucidum dtldc chUng minh ro rang 
InVitro be nhieu cOng trinh cOng phu, den nam 1990 lei lode Tao, J. va Feng K. khang dinh. Flo cOng 
chting minh InVivo veil 15 ngildi tinh nguyen khOe manh va vdi 33 benh nhan bj xe ming Ong mach, 
trong dd hieu qui ch6ng nghen mach cung to ra khi quan. 
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gain 3.000 ppm, trong th"8 qui riuoi trong tren g5 khac cOng dat tdi Van 100 ppm. Hign nay, chi s6 Ge 
trong cac dUdc phdm Id Linh Chi dtloc coi nhti mat chi tieu quan trong, co gia trl trong dieu trl banh tim 
mach vai gi5m dau trong dieu trl ung thU (Chen Ti Qian, 

HiOu qu5 chOng ung thU cua cac ndm Linh chi (la dUdc chUng minh tU lau. Trail cac bgnh nhan ung 
thU ph6i, ung thU vu vai ung thU dp day, cac phUcing phap xa trl, hda trl vai gi5i ph5u dUdc kat hop vdi trl 
lieu nam. Kat qu5 la thdi gian song dUdc Ice° dai, tj,  le ngaii sang tren 5 nam cao hon nh6m khong 
dung nam. Tpi Trung tam dieu trl ung thU a Tokyo, philcrng phap trl ligu Linh chi kat harp xa trl cho kat 
qu5 tart vdi cac banh nhan ung thU c6 til cung. D6i voi [cal ung thd nay, nhieu thong tin 6 Dai Loan cho 
bit ngu dung Linh chi trong tren 95 long nao cho kgt quA rat tat - khoi u tie(' bign hoan toan. Cac to 
bao Sarcome 180 1)1 (1c the manh khi xit ly bdi phdc polysaccharide khOng tan trong ntidc. Higu ldc 
cOng the' hign r5 vOi cac to bao ung thU khoang mieng (Chen, TW., et al, 1991), vai ung thU gan (Hau et 
al, 1996) dac bit khi kat hOp vdi taxol of cay thong dd. 

Cong trinh cua Gs. Zhibin Lin et al. (1994) ye tac dung ch6ng ung thU ctia cac the phdm tU Linh 
chi Chung to phO' tac dung rang. Nguyen ly hieu dung la tang khOi phyc he mien dlch, nhd do cac phac 
do VI lieu: xa trl, giii ph5u, haa trl dpt higu qui cao hon. KhOng phi ng5u nhien ma doanh s6 hang 
nam cua cac chg phdm ch6ng un6 thU tit nam dUdc lieu nOi chung vai Linh chi nOi rieng dat tren 350 
trigu USD, cao hon cac biet dUdc khac nhieu, 	ca so voi Interferon, Tamoxifen, tai thl trUOng Nhat 
Bin (1991). 

Ve kh5 nang antioxydant (ch6ng oxy h6a) cua nam Linh chi, nhieu thtfc nghiem chi ra vai tro cua 
cac saponin - triterpenoids, ma trong do Ganoderic acids dUdc col la hieu qu5 cao nhgt. Ngay tit thap 
nien 80, a Trung Qu6c da chUng minh khi nang khit g6c tU do hydroxyl cua G. lucidum (Wang, C.H., et al, 
1985). Higu liJc Wong ty a nam Lim Vigt Nam (G. lucidum) g5n day dUdc chi ra kha cao. Hgu hat cac 
nha nghign cau deu lien he kh5 nang khif g6c of do cua cac foal Ganoderma voi tinh dac tinh 
antioxydant vai ch6ng lao h6a. a day, Linh chi dUdc xgp vao nhom cay thu6c tang tuOi tho, tre h6a nhti: 
ha thii 6, ngan nhi, phuc linh, nhan sam...(Chen, K. vai Li, C., 1993, Xiao, P.G., et al., 1993,...). Va cOng 
ten co sd nay, chung t6i da lam giau Se - mat nguyen t6 khoang co hoat tinh antioxydant rat manh -
vao narn Linh chi. C6ng nghg nay dang dUdc hoan tat, van de con lai la chdng minh stj tham gia cua 
Se vac) cac phCfc he hoat chgt difoc tinh vai kh5 nang trl lieu lam sang cua nam Linh chi giau Se, nhgt 
la khi clang ph6i harp vdi tocoferol (Vitamin E). Co the' chd ddi mat dUdc pha'm tang tuOi thQ ti! ne'm Linh 
chi nal chung, vai Linh chi Vigt Nam not rieng? 

Dac tinh dUdc ly 41 lieu cua ngm Linh Chi ggn day dUdc ma rang them. Nhang thUong tOn cac he 
bach cau chu6t chieu xa 	y 137Cs lieu 400rad dUdc giam thieu khi cho uong chg phdm Linh Chi a Dai 
Loan (Chen et al, 1996). Chung tOi da thi nghiem chieu xa chu6t ti1600rad - 900rad tren ngu6n y 
song khOng tha'y c6 hieu qu5 nao cua Linh Chi, (Hop clang Nghien cdu vdi Xi nghigp dUdc TU 24, 
1992). Tuy nhign khi khio sat van de nhiem xa trong d chuat vOi 134Cs, chiing toi chUng minh cao Nam 
Linh Chi cho u6ng tU 30 phut den 6 gid sau nhiem xa c6 thd lam tang qua trinh thii xa (Nguyen Gia 
Chgn, Dam Nhan, Le Xuan Tham, 1993). Koval (1972), Stather (1972), Ilyn (1978) cOng bao cao cac 
ket qui Wong ti,ltren nhieu d6ng vat khac vdi hang tram lc* thuOc. 

Trong tinh hinh nhiem HIV ngay cang gia tang a nUcic to (th6ng ke hien nay tdi tren 16.000 nglidi), 
Linh chi c6 thd dUdc dUa vao cac phac d6 dieu trl tam thdi, nham nang dd the trang mien dlch cho 
benh nhan, trong tinh trong AZT, DDI vai DDC con hiam vai rat dat (chUa kd tac dung phy rat nang). 
KhOng phi ng5u nhign ma co quan FDA (Hoa Ky) chap thuan cho thU nghiem lani sang phUang phap 
dung trl lieu Linh chi trong dieu trl AIDS, ma thtic tg xugt phat tU cac kh5o cUu nghiem tuc a Dai Loan 
(Gau, J.P., et al., 1990), Kim et al. (1996). 6 Trung Qugc da kidm tra hieu qu5 del khang cua ch6 
phdm tit Linh chi (chU ygu Polysaccharide - protein) vdi morphine Von cac dal thcfc bao, tren Mat tinh 
he Interleukine 1 vai 2 cac to bao T,... Nhd d6 tang cildrig kh5 nang mien (Itch cua co the n6i chung (Lu 

A 
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PHAN TH11 HAI 

MAU VAT VA PHU'dNG PHAP NGHIEN CU'U 
VA CHUYEN GIAO CONG NGHE 

1. Thu hai mAu vat 

Mau vat chicrc thu thap tit vung rung hOn loci cao nguyen Langbian, Lam d6ng, huyen Difc 
trong va trung tam Tp. Dalat, nam Viet nam. Chdng cua Nhat ban duoc tim thay o vung rung 
thua Gunma, tai Vier) Nghien cdu hda phong xa Takasaki, Nhat ban. 

2. Phu'cing phap 
- Phan tfch giam dinh mAu theo Steyaert (1972), Zhao (1989) so sanh vdi nhi8u to lieu khdc 

(Mims and Seabury, 1989). Chup anh bao tit dam tren kfnh hien vi quang hoc vdi vat kfnh dau 
(x100), kfnh hien vi dien tit quet va kfnh hien vi dien tit truy6n qua tai Vien ye sinh Dich to Ha 

nei. 
- Tach phan lap gi6ng nguyen chung va thd nghiem tuong hOp he sdi tren mei trUdng PGA. 

Thu nghiem nuoi tr6ng tren cdc gid the tong hop theo cdc qui trinh do chiing tOi cai tien tit cdc 
phudng thdc cua cdc tdc gia Nhat bin (LO Xuan Tham, 1998). 

- Chat Wong hoat chat cd ban nam Linh chi Dalat duoc xac dinh nhor so gidp dU cua cdc 
chuyen gia nt..fdc ngoai. Tien hanh xdc dinh hoat chat va tach triterpenoids tren he sac ky !Ong cao 
ap HPLC, so sanh vdi ket quth ii loci Td chi Ganoderma tsugae Murr. cua flai Loan vdi su tro giup k9 
thuat cua Dr. Chen Dang-Hai, PhO Giam d6c Trung tam Nghien citu & Phdt tridn, thuec Tap 
doan Yungkien san xuat va the bien Linh chi Ion nhat Dai loan. 

3. Chuygn giao phei bie'n ky" thuat-cong nghfr  

Tien hanh lap De curing nghi8n cau chi tia't bao g6m cdc bUdc cong viec sau: 
- Xay dUng qui trinh nuoi tr6ng qui ma trang trai. 
- Kiem tra chu trinh sinh twang phat trien cua nam Linh chi tai phOng thf nghiem. 
- Chuyen giao va tap huan qui trinh nuoi tr6ng nam cho nguoi tr6ng nam. 
- Tien hanh xay cldng va cung c6 cdc cd so trang trai this nghiem trong nam. 
- Tien hanh nhan gi6ng va san xuat giaing cung cap dai tra. 
- Tien hanh thO nghiem giai doan dau. 
- Tr6ng thd 6 trang trai chon loc. 
- Theo doi thu Wet qua, danh gid san phSrn thu hoach. 
- So sanh danh gid vdi cdc cd s6 nuoi trong khac. 
- Lap luan chung Kinh td - K9 thuat cho phOp hien khai cong nghe nam Linh chi 6 Dalat 

Lam ang vdi hieu qua kinh to clang ke: dtta tren nhang co so tuOu tridn khai va kiem chdng 
trong phong thf nghiem. 

Chuyen giao ttIng bUdc cdc k9 thuat va qui trinh cong nghe, giai thich va tap huan tiing 
khau theo you cau cua nguoi tr6ng nam. 
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Ccinq thac 5: 
Mun cua cao su: 100 kg 

Tong cOng: 100 kg 

1.2. Phan bon ph6i tr6n: 
• Supper an kholing 1% 
• V6i b6t khoang 1 ,5-2% 
• Dam Urea hoac SA 0.3-0,5% 
• MgSO4.7H20: neu co dieu kian b6 sung them khoang 0.05%. Tuy nhien thttong la cac hO 

dan khong luu y ap dung. 
Nhit va'y, theo nhang qui trinh trong na'm thong dung, se bOn be; sung cho 100 kg cd 

chit clã trOn (goi la cd chat nen) theo tjt le sau: 
Super Ian: 1.0 kg 
Vol b0t: 1.5-2.0 kg 
Dam Urea: 0.3 kg hoac SA: 0.5 kg 

• 
1.3. Du'iang chat ph6i tr6n 

• Cam gao khoing 15% 
B0t banh dau khoang 5% 
136n b6 sung cho 100 kg cd chit cla trOn theo tcr le sau: 

Cam gao: 10 kg 
Bet banh dau: 5 kg 
TrOn that d6u cac nguyen lieu, them ntioc tit tit va dao kY. Nen 0 100 kg nguyen lieu nen 

vOl nudc voi triloc 1 dem thi tat hOn. 
Sau khi trOn that deu, n5m mat vac h6n hop co chat b6p chat trong long ban tay roi buong 

ra, neu hon hop co chit gid nguyen kh6i cuc khong \id la dat (hoac khi bOp chat c6 nuac rin ra 
theo cac ke ngon tay). Nthd the thuong do am co chat se dat khoang 60-65% - phu hop cho to 
narn phat tridn trong thoi gian u. 

1.4. Xay citing 16 hap nguyen lieu thin gi5n 
Hien tai co nhieu !oat 16 hap hoi nudc thOng dung khOng dp luc, theo khuyen cao cua chung 

tOi nen xet, hoc tap kidu 16 hap trong narn meo, dun than hoac cut. 

1.5. Vay ding xu'ang ph6i tr6n nguyen lieu 
Day la kho chda nguyen lieu va d6ng bich : dien tich chi can 40 m2  . Neu c6 dieu kien thl 

nen de tach biet. Neu co phong IOn, co the ngan ra thanh kho va xuang dOng bich rieng. 

1.6. Bu6ng cay meo gi6ng 
Ngu dau hi dtiorc to cay vo trung thi t6t nhat, song khong nhat thiet. Chi can lam mot bu6ng 

nho, can sach va khil trung so be brtg formol, lau con trUac khi cay meo gi6ng, dung den tit 
ngoai (2-4 66), dien tich dO 10-20 m2  

1.7. Lam nha Warn 
Tuy quy mo 50m2-200m2, dung b6 khung g6, tranh tre, Idol, hoac t6t nhat la dung nha khung 

sat... trung binh 100m2. He thong giO che tai, tang sang tuan to (boc Idol ch6ng con trUng, 
chuOt,... che anh sang) WI he th6ng tUOi phun duoc thiet ke lap dat kha hop ly a trai nha anh 
Thuang, PhtiOng 8 Tp. Dalat. 

Ltlu jr rang nen de' mai nylon trong (xanh), nhu vay anh sang se taa deu tit tren xu6ng, tai 
narn se ra iron d6u, cueing khOng bj keo dai. Mang vach bao quanh nen boc nylon tai mau va 
ben trong bu6ng can boo Weil chong con trung (ru6i mu6i, sau bo,... rat thich chich htit nam non). 
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2. Ke't qu5 nuoi tr6ng trien khai qui mo nho Ci Dalat - L5m d6ng 
Sau khi da chuyen giao cang nghe, giup 03 ha din o Dalat va Ddc trong thiet lap 03 trai 

nuoi trong Linh chi qui ma nho: 40-120 m7, chung 10i da cung cap giCing nam, chi dao ky thuat, 
lien hanh nuoi trong td 7/1999. Cho den nay thu hoach tong cong duoc > 50 kg mini Linh chi 
Om 2 dang: 

- dang nam siing hdou: thuong chi g6m cac ba cot-1g nam kha dai (22-38 cm), phan nhanh it 
nhiou, tang bOng, rat giong kieu Linh chi sung hddu nuoi trong 6 Nhat bin. 

- dang the qui hoan chinh: the hien cau trOc cu6ng dien hinh, lang bong va tan nam )(de 
trdn kha deu, diking kfnh Idn tai > 10 cm. Hinh thai kieu chuSn Dalat, Wang dal khac biat so vdi 
nam Linh chi Sai gon (Le Duy Thing, 1998; Co Ddc Trong, 1999). Ding Idu 9 la kha gi6ng 
chUng nam Linh chi Dai loan (Ruye Sheng Hseu, 1992). 

Nhln chung nam thu hoach dat tieu chuan cam quan hlnh thai, chat 'Ong hopt chat cd bin 
vao loaf kha, theo kat qui phan tich cua C6ng ty Yungkien, Dai loan (Cong ty nudi trong ch6 
Plan nam Linh chi Idn nhat Dai loan). 

2.1. T?o gi6ng nam thu5n chung. Dinh gia Oc diem sinh trtiang phit then 
cua hg scii nam Linh chi nuoi tr6ng: 

Th6ng thtking vdi the qua nam tUdi (mOi thu hai gia thicic tai 1 vii tu5n, neu bao quan trong to lanh 
co the gia ddoc hang thing), dOng dao, IUdi lam tach got ph5n m6 ben ngoai (got d6 2-3 I5n vii viec 
thay Itrai lam v6 VC -1g mai), nhU vay 10 ra lap m6 v6 trung ben trong, sin sang cho tach gi6ng. CO the 
cat thanh cac minh nhO 4-10mm2. Cay len mai taking, u trong t6i, kho5ng 25°C (t6t nhat la 26°±2°C). 
Thy theo dO non va si!c sang cua mo, ma he soi mix sau 15-65 gill U. 

Cac chUng thUong co t6c d6 phat trien he soi khac nhau, tao thanh cac khudn lac hinh tron, mau 
tr6ng. Thtlang he sOi sinh trUang nhanh trong khoing 7-15 ngay. Ket qui chung tO chUng Takasaki, 
Nhat ban moc cham hon c5 (80-90 p.m/h), chUng Ddc trong (DT) moc nhanh nhat (160-190 µm/h), 
chUng Dalat (DL) moc cham hon doi chat (140-160 µm/h). Ding IUu y la a chUng Takasaki (J) ha soi 
rat day dac (bilk) nhanh mpnh), cho nen t6c d6 Ian vao cd chat cham lion it nhieu (Anh1, Bing 1). 

• Nen cat gia giong ca 9-12 ngay tudi trong tO font, (7°- 9°C) a lam giong g6c. 

Anh 1. WO s91 cac cluing nam Linh chi phat tan tren cc( ch5t h6n hcp 
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trai hfiu het cac nguon mOn cua, ba mfa, v6 qua Ca phe deu duoc tan thu sit dung. H5u het ba 
con de ap dung dung cac qui trinh ph6i tren co chat do chung tOi hudng dan. 

Vao giai down soi, tren gia the' tong hop, ca 2 chUng: DL. DT deu sinh twang manh. chtla the hien 
sal biet nao clang kd, sau khoang 5-7 ngay chting DT moc manh hon han, Vic de chat tridn he soi 
nhanh hon 20-30%. Rieng chUng Takasaki moc cham hon han. Trong giai don nay, u trong buOng 
tel. nhiet de 22°-25°C. HO sOl nam phat tridn manh, sau 25-30 ngay, Ian qua 2/3 kli6i gia thd, bat au 
ben kgt Van be mat vao ngay 21-25. Sau khi he soi ben kat (25 ngay), chuydn cac blch nuei sang nha 
dm (bang tUdi phun sUong sao cho de dm dat >80 % - 90%), thiet ke tOy theo dieu kien tUng trang 
trai, trUdng hop trai nha anh ThUdng IA met din hinh, kha dat v6 ky thuet, b6 trf gian thep 
thoang va hOp ljf, tan dung &roc khong gian (Anh 2). Nhiet de ha xuOng, trung blnh dpt 25°± 2°C. 
Trong nha dm CO the' xdp cac bich td nam len gian ke go, thep hoac co the' treo theo kidu quay 
ngtgic tuan 	(Anh 3). 

Sau vai ngay, ma nut, cac marn nam xugt hien clang cac raim tr6n, map, mau trang. Tit 35-40 
ngby, mem thd qu5 keo dai thanh cac try Iran, map, ph5n g6c bat d5u hinh thanh leip va lang bong d6 - 
da cam, tang ve phia dinh tang nhat mau, ph5n dinh mau trang, b5t d5u loe det ra. Sau khoing 45-
50 ngay, chUng DL hat' nhU hoan thanh giai don tpo tan nam va bat dgu hinh thanh bac) tang. Ulu y lb 
tren blch nu6i, thdang chi hinh thanh 2-3 tai nam cuOng rat mep (tdi 2,5-4cm dUong kInh), to tdi 
>12cm, trong khi nuoi tren chai mieng reng, lai thUeng tpo ra nhieu tan hon (3-6 tan), trong rid co 1-2 
tan km %/dot hah (mac dd Idong co chit trong chai chi dat 1/2 so veil trong blch PP). Co le bai dieu kien 
nhiet de nu6i trong a DA Lat hoi thap hon, thich hop hon cho chUng Dalat. 

Chung DT ra the' qua cham hon sau DL khoang 5-7 ngay, rieng chOng Takasaki cham hon 
den 30-35 ngay, song the' qua to hon. Dang chi.) y IA neu de' anh sanh khuyach tan tit ben hOng 
nha nam cao (che lUdi den kh6ng dU), thd qua nam thdOng keo dai cuing hinh thanh cac nhanh 
dang sting huou, chieu dai dat tdi 25-35 cm (Anh 4). Tren thqc to d cac nieic nhtl Nhat ban, Dai 
loan ngildi to cung ua thfch nuOi trong (- am Linh chi clang sUng hUdu, tuy nhien nhien nang suat 
thildng khong cao. 

Nang suat the' qua tUoi thu hoach a c6 2 chUng DL va DT la xap xi nhau, dat tU 15-22% (the' qua 
tuoi so veil ILIOng co chat kh6), so sanh cac dOt dan ra tren Bang 2 (trong cac dot thd nghiem, 
chung raj chon cang thdc co chdt hOn hop 3 cho phi) hop veil ngu6n nguyen lieu tai chi). Sau khi 
thu hai, nam dUoc say khO (45°± 3°C) ICI 36-48 gia, toe mdi thorn dec biet. Hieu suat thu hoach the' 
qua tUdi/kh6 dat khoang 5-7, tdc la khoang 5-7 kg nam tUoi se cho 1 kg nam khd. 

Bang 2. Sinh twang va kha ming nang suit the qua chung DL (Gong thdc 3) 

Dot SO the' qua/bich 
(moc dot dbu) 

Tong trong long 
tdoi the' qua 

(dOt thu hoach 1: g) 

Nang suat 
(the' qua kh6: g) 

1 2-5 106-162 (135) 20-36 (33) 

2 2-4 118-183 (166) 35-39 (36) 

3 2-4 112-201 (188) 33-42 (39) 

Trung binh 3 163 36 

8 7 
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nhan chit yeu la do 6 phong thf nghiam nhiet d6 kha thap, hau ntlii thitong xuyen 6 mUc 22- 

23"C. 
Nang suit U cac trang trai cao hon 17-22% so voi a ph6ng thf nghiam (Bang 3). Do do chi 

20-25 bjch da cho thu hoach khoang 1 kg riim kho (phoi 3-4 ridng). Tuy nhien trUeing hop trai 
nha anh Huy nam chju anh twang anh sanh khuyach tan tit mot phfa nen keo dai ding cong-
sUng hUOu nhieu, tai nam nh6 hon Ca nam 6 phong thf nghiam, tuy nang suit the' qua kilo tong 
Ong van Idn hon. 

Bang 3. So sanh m6t so-  d#c dam nam Linh chi (DL) nu6i trong 

Dia didm DO dai cu6ng nam 
(cm) 

Dudng kfnh tan 
(cm) 

Nang suit 
(thd qua khei/bich: g) 

Phong thf nghiam 3.5-11.5 (7.3) 7-9 (8.5) 35.5 

Trai anh Thuong i 3.5-7.5 (5.7) 7.5-14.5 (11.5) 56 

Trai anh Huy , 9.7-17.6 (13.8) 3.3-6.8 (5.2) 48 

4. So sanh ke't qu5 a trang trai vung Lam d6ng va a Ha n6i, Tp. HCM: 
- Nang suit nam Linh chi nu6i trong 6 Dalat - Lam d6ng cao tin so vdi 6 HA n6i (theo 

Nguyen Thi Chfnh, 1999: nang suit nam kho thu hoach 6 Ha n6i chi vao khoang 2-3%). Dac biat 
6 HA n6i chi nu6i trong dUdc nam Urn - Linh chi vao mica he - thu, do dO han oho' kha nang tham 
canh tang vv. Hian nay chat Wong nam 6 mien Bac (Ha n6i) chita ditdc xac dinh chit-1h xac, do 
vay ciing han chi" thi tatting. 

- Nang suit nam Linh chi 6 Tp. HCM cao hon ca, dat tdi 7-10% (thd qua kho/co chat kho , theo 
La Duy Thing, 1998; CO Ddc Trong, 1999). Nhiloc digm co ban cCia nam Linh chi Sai g6n IA 
chat thjt nam tham nau, thdi gian sinh twang kha dai (4-6 thing/vu). Chgt long nam Linh chi 
trot-1g 6 Tp. HCM dat yeu cau tieu dung trong nudic (Triterpenoids dat cd 1%). 

Han the cCia nam Linh chi 8 Tp. HCM la do nhiet dd qua cao v4 mOa kho, do dO khO nuai 
trang ph6 bign cho nang suit cao dUdc. 

Nhu vay co the thila nhan rang nam Linh chi Dalat (ca hai chUng DL va DT) có Uu thg dac 
blot, cho phep nu6i trong trong mot khoang nhiet dd rdng (20-30°C: Dalat va Dik trong) quanh 
nam. Them nila thdi gian sinh twang ngin giup cho kha nang tang vu, quay \tong san xuat 
nhanh. 

Nang suit tuy vao loaf trung binh song chat ludng nam kha cao cho phep tin khai rdng cac 
chi:mg Linh chi DL va DT, dap Ong yeu cau cUa dia phudng va ca nildc trong thdi gian tdi. 
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Anh 2: Trai trong n5tn Linh chi xay dung L6ng khung their), diOn tich 108 n7 2  
(Ira! nha anh Thutng, Phuiing 8, Tp. Dalat) 
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Anh 4: Nam Linh chi phat tricfn m?nh ding the; qu,i song hu'ou trong nha trong 
(anh sang khuyech tan ben hong nha trong) 
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PHAN THU Tti 

Phac th6o 10n chCing kinh to - ky thuat 
Cong nghe nam Linh chi G. lucidum tai Dalat 

Til nhOng kat qua nuoi tr6ng this nghiam tudng dOi hoan chinh tren day, chung t6i flan hanh 
phan tfch, tfnh loan va phac hoa nhOng net co ban cho Luan chiing kinh to - ky thuat nharn xdc 
dinh tinh kha thi cua cong nghe nuoi trong nAm Linh chi cho cac co so. TR:6c mat la cac trang 
trai qui mO hO gia dinh. 

1. NhCing chi phi cizi bin v6 cd sa vat chat k9 thuat 
1.1. Thiet lap qui mO trang trai nuoi tr6ng- 

- Dien tfch mat bang: 
+ qui mo cot 6.000 bich/thang: can trai 120-200 m2  
+ qui mo co 20.000 bich/thang: can trai 600 m2  

- Phong cay gi6ng cho bjch nuoi: bu6ng cay va trOng/ 12 m2  
Neu dat san Itiong phai dat 60-100 kg nam/ thang va tan dung dian tfch thi chi can khoang 

500 m2  nha >Wang, trai nuoi la du cho 6.000 - 8000 bjch/ thang. 

1.2. Thiet lap xu'ang ch6 bien va xii IY compost 
- kho chda nguyen vat lieu: 40 m2  
- xu'ong the bien compost va d6ng bich: 18 m2  

1.3. Nguyen vat lieu va nhien lieu 
- Nguyen vat lieu: 

+ san xuat gi6ng nam: khoang 100 VN d/ bich 
+ cc:5 chat hon hOp dong bjch (650-700 g): khoang 300 VN d/ bich 
+ khi:1 trUng: 100 VN d/ bich (lo hdi nuolc binh thuong, thiet ke den da). 
+ ruldc, hoa. chat: 130 VN d/ bich 
+ bich PP, bong On, giay,...: 70 VN d/ bich 

- Nhien lieu: con d6t, khU trung, dien 
Chi phf khoang 150 VN,d/ bich 

NhU vay tong chi phf nguyen vat lieu, nang Ring cho san xuat bich da cay gi6ng nam la 
khoang: 850 VN d/bich 

- Nhan c6ng: khoang 850 VN d/bjch 
Gia thanh cho den bjch thanh pha'm la: 1700 VN d. 
Tren thuc to cac hQ den san xuat bjch da cay gi6ng vdi gia thanh bien d6ng nhieu: 1100- 

1800 VN d/bich, tOy theo mUc dau to nguyen lieu. 

1.4. Gi6ng nam nguyen chUng va gia-ng san )(tat 
- giong nguyen chUng: cay chuye'n dinh kjt va bac quan lanh (c5n thiet phai dua vao cac 

phong thf nghiam co di6u kien, chang han Phong COng ngh6 Sinh hoc, Vin Nghien CCIU hat 
nhan Dalat). 

- gi6ng sin xuat: cap 1, 2, 3,... CO the lam nha den song d6i hal phai co dau to ky thuat cao 
hon. Tot nhat van la phuong an mua gi6ng san xuat tai cac phong thf 
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+ ngu can tfnh thdi diem h6i von thi can phai )(et khau hao trang trai, trang thigt bi (neu cho 
qui ma xay clUng cap 3-4, can khoang 	24.000.000 VN d cho 100-120 rn') mat bang: chi sau 
14 thang da c6 the hoan von xay clang co ban. 

1.900.000 d x 14 thang = 26.600.000 VN d 
Day la mac tfnh toan ly twang, t61 au cac qui trinh nuoi trong, dac biet la khau u td rieng bet 

trong bu6ng u am. Song thilong a cac trang trai hp dan rat kho thtfc hien. 
Tat nhign thoi diem hoa vein co the rut ngan hon rigu tfnh khau hao cao hon naa. Tuy nhien 

tren thcfc to thdi diem hda v6n co the kg() dai hon, len dgn 24 thang vl ngu mac tham canh chi 
dat 2 thang/vy. PhilOng an thif hai co the glut-) rut ngan thdi gian hem von la phai tham canh tang 
vu, chAng han co the g6i dau tang tdi gin 8-10 vu/ nam, nghia la phai dat ducic 1.5 thing/vu. 

NMI vay ngu dat 2 thing/v4 thl 101 nhuan tho s8 con la: khoing 25%/thang. 
Can tfnh them mac hU hao do tap nhiem, nguyen lieu kern chat lacing, thdi fiat bign dOng,... 

thl tfnh blnh quan ty le hao hyt se la 20-30%. Nghia la tji le loi nhuan cling se giam thong ang, 
iliac td se chi con khoang 15-18°/0/thang ma thOi. 

Vol mac loi nhuan cao (> 15%/thang n6u sin xuat 2 thang/vy),.cac trang trai dan 8 Dalat, 
Lam ding co the vay v6n ngan hang hoc qui )(Oa dal giam ngheo de san xuat. Tuy nhien cars 
phai nhan manh rang thi trUdng chUa phai da rOng ma, cho non can nam chic nhu cau flail thy 
de ma rOng tang bade qui mO va s6 Wing trang trai nuoi trong nam. 

5. Kh5 hang thi tru'ang 
Hien nay chOng toi da c6 Ong ma rOng thi tniong tieu thy san phgrn nam Linh chi Dalat: 

- Hop dung tieu thy nam Linh chi tai Benh vien Y hoc Pham Ngoc Thach: khoang 50-100 
kg/thang, cho rieng nam 2000. Ngu co kg ho5ch san xuat lau dai c6 the bao tieu vg nguyen tec 
kh6ng han chg san IUong. Gia ban hien tai chap nhan 0 mac 150.000 - 200.000 VN d/kg nam 
kho. Dieu kien la can co su giam dinh hinh thai-chat lUOng cua cac chuyen gia nam Linh chi cua 
Ph6ng Cong nghe Sinh hoc, Vien Nghien city hat nhan Dalat (chat lifong nam t6i thidu phai dat 
nht/ trong phan tfch 0 C6ng ty Yungkien, Dai loan: LA Xuan Tham, 1999). 

- Thoa thuan vd nguyen tic tieu thy nam Linh chi tai Vign Nghign cau C6ng nghiep Thtic 
phem Ha nOi: khoing 50-80 kg/thang, cho rieng nam 2000. Ngu c6 kg' hoach san xuat lau dai co 
the bao tieu khOng han chg san IUong. Gia ban hien tai chap nhan a mac 150.000 - 200.000 VN 
d/kg nam kho. Digu kien la can CO sq giam dinh hinh thai-chat lUong cua cac chuyen gia nam 
Linh chi cua Phong COng nghe Sinh h9c, Vien Nghien cau hat nh5n Dalat (chat lacing nam t6i 
thieu phai dat nhU trong phan tfch a COng ty Yungkien, Dal loan: La Xuan Tharn, 1999). 

- Nhu cau tieu thy le cua dan chUng N./Ong Dalat-Lam d6ng cling c6 chieu hiking tang, ndu 
co tuyen truyen ph6 bign va hUdng each sd chg dung nam Linh chi rOng rai thi clq kign mac nhu 
cau tai dia philidng cling dat khoang 50-80 kg/thang. 

Thtic td kha nang tiau thy hiOn nay mdi chi a mac 80-150 kg/thang, cho nen chi nen ma 
them 2-3 trai nha (qui m6 3500-5000 bich) la vita cho nam 2000. 

A 
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LVC 
Ca.0 talc host chgt cd b5n cua nam Linh chi 

Ganoderma lucidum (W. Curt.: Fr.) Karst. 

Mot so cong trinh cong b6 v6 nam Linh chi Dalat 
(trong thal gian tie-n hanh De tai) 



110 

Cerevisterol 	Ilatiori et al., 1997) 

110 

3 -5 -tlillydroxy-6 -flietlioxyergosta-7,22-clielle 

(M. Hattori el al., 1997) 

r11y1 an hugl ehni Triterpenold idch lv In Gartuderma lucidum (Wang fri tiluf r't Agaricus blazei 'Shirr. 

A 
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Me 

Canoderic acids A (1) and 11 (10. 1 1: It R = 0 , R2  = 011 , RI  = 11; 
R =OII , 	R 'R I  . 0 (Kubota etal., 1982) 

II 

z  (c112)2c0211 

II 

Me 

Me 

Lucidenic acids A (I) and I) (II). I: 11 = II , R t  = 011 ; II: R = () , R I  = 0 
(Nishitoba et al., 1985o,6) 
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Me 

R 

II 

Me 
Me 

Ganoderiols A (I) and B (11). 1: 	= K2  = R6  = 	= II, R = R3  = K4  = R5  = 011; 
11: KR' = 0, R2  = R5  = R6  = 011, R 3R4  = lien lc& clu(t Wio lion, R7  = II 

(Sato et at, 1986) 

II 	OH 	 A 

II 

(CI12)2 

C 
Me 	11 

zR 

C(OH)Me 

Me 

Me 

Me 	H 

Me 
Ganodermadiol (I) and ganodermatriol (II). R = Me; 11: R = C112011 

(Fujita et al., 1986) 
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Nle 	 Me 

CO211 

011 

Me 

Canolucidic acids A (I) and B (II). I: RR' = 0; 11: R = II, R 1  = OII 

(Kikuchi et al., 1986c) 

Me 	 Me 

Me 	I I 

	

0 	00211 

O40 R 

	

e 

Me 

011 

Ikl 

I t 2 

Me 

Me 

Canoderenic acids A (I) and B (II). I: RR 1  = 0, R2 = 11, R 1  = 011;  
II: R= 011, 	= 	IZ 2 R 1  = 0 (Kontoda et at, 1985) 
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14 THONG TIN KHOA HQC VA LONG NGII 

NAT HIEN MOT C1101111 HAM LINII Clll DO COA oil LAT 
THuoc LoAl CHUAN GANODERMA LUCIDUM 

LE XUAN THAM,131-1.0. 

Mang tong nqI: sinh hpc & ky rinr/t haf nhan 

' Vien nghien ctiti hat nhin Da 1.0 

4 

• 

• 

Linh chi chuan Ganoderma tucidum 

(W. Curt.: Fr.) Karst. a D5 bat chive dm 
ra tu• kluzAng 1990, ulch ph in lap gi6ng nguyon 
chting va nuOi trdng thanh ding tu' 1993. Sau do, 
hang boat ctic nghidn ct?u cd hzin vc sinh hoc vdi 
flitting tIng dung rang rai ctic ky thuat hat nhlin 

dtta din nhidu k't 	(Lt? Xtian Thatn , 1996a) 

[1]. Kt tb' 1881 khi P.A. Karsten, nil nfi'm hoc PhAn 

Lan )(tic lap d5y 10 loAi cludn, (ran cd set Wit vc vA 
mo t3 g6c dtiu tide ctia nha tut nItidn hoe ngtiifi Anli 

William Curtis tract do 100 nAin vdi cac lulu vat 

st.tu tap du'dc a v0ng London (1781), cho den nay, 

ngtteti to cho rang có d6n Vett 40 cluing (strain) thtiOc 

G. lucidum khac nhau du dc de righi. Mdi d5y, 

Moncalvo va Ryvarden (1997) d3 kiem tra toAtt hit 

lich sit danh phap cua loci chulin Linh chi nAy 121. 

Ctic ke"t qui nghidit ctiu1111111thAi, shill hoc knit] dies 

va 	sinh hoc plan al dm phdp chting [di di (161 

say luan rang nam Linh chi phat hidn dttoc et DA 

Lat co the 15 mat du? (variety) mai, CO atilt each ly 

dia - sinh vat trong 	hdp loAi chain, va cling IA 

mQt chting (strain) mai twit gidi han loll chtnin 
hcp: G. lucidum complex ct G. lucidum s.str. 1351 
nAy gidi thidu c6c ngltien cat' hidn nay. Op (rung 

van kh<i Wing cOng nghd hoa Infin Ludt chi tai dia 

phttang, gop phlin tang cap dudc lid a qui Iii nguen 

tai nguyen gcn nifin bang (lai ctia Min Wing. 

MAU VAT VA PHUONG PHAP 
NGHIEN CUL) 

1. Thu hal rnAu v4t 

vat duvc the th3p %/Ong rung Iim da tap 
111 Euk (BAc Viirt Nam); vimg rUng han loaf can 

nguydn Langhian (1.5m FAT) va Otani] pill DA La t 

(Nam Vitt Nam): vOng rung thtra tai Vidn tighidtt 

cdu hoa pining xa Takasaki (Nht B:in). ChtingillOp 

nr)i co ngui'm vie tt7 viing ritng Tit Xuyi'll (Nam  

'hung 1Ioa) ithatt dIttic tir 	chnrc.. Ku IIS NO. 

2. Pinking pli6p 

- Phan Itch giAin (lint] tnritt then Than (1989) 

(31 so stinh vdi nhidu lit lieu mic. Chop Anti hAo Ili 

dAm trin  Unit hien vi quang hoc•viti vat kinh 

(x 10(1), kinh hien vi didn tit (1110 vA kin,' hijit vi 

it- nye!' qua tai Vin it sin!' thehi ti..1 115 

- Tich plain lap gi6ng tignydit cluing va Ihtt 

nghi en tiroig.11(fp Iii sOi then, Ire ti mni trt61ng PGA. 

'DUt tighic'm ouch ming tren czie gizi the' Bing hip 

(Iwo cie tlui Willi clocking tOi 	cue plitAing 
(hire ctia c;ic I:ic giA Nhat BAIL 

D5c hid( fin dftu tics cluing (di zip dung ky 

thuat khr? bung gizi the CO chit On hop Wing chi611 

xa tia gamma. Tid-nhAttlixac dinit heat chill vA Lich 

trilcrpenoids trdn hd sac ky,  king can tip 1-1PLC, so 

s51111 vdi ke't qua 	loA i Tit chi Gannderma istigae 

Murr. ctia DA i Loan vdi stt trct gitip 	thuat ctia 1)r. 

Chen Dang-Hai. 1'110 	(Vie Trung trim nghien 

ctiu v) pluit 166.'1.1110c I ip dean Yungkien 
che-  hien Huh chi ton nilift Dni I .onn. 

KET QUA NGHIEN CUU VA THAO LUAN 

1. Gldim dInh danh phnp va me to 

Gatiodet mit hi( ilium (W. Cull.: Fr.) Karst. 

Ganwle, 1mi 1w iehms (Leyss.: Fr.) Karst: Rev. 
Myc. III, 9:17, 1881 

Spinnym: 

Aden's luridus W.(71111., II. London. 2:1'1_224. 
17R I 

Boletri.c hn i,hnn Leyss., Flom Ilalensis, 1783 

' 	Boteins tiu (any 	Fl. megalop Plod!. 269, 

1788 
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11(11)1-torus lucidunt Leyss.: Ft_ Syst. 1\1)c. I 

353, 1821 

Polyporus laccatus (Timm): Pers., Mycol. 

europ. 2: 54, 1825 

Fontes japonicus (Fr.) Sacc., Syllogc Fungot tint 

6, Reprint Ann. Arbor., 1888 

Ganoderrna sessile Murr., Torrey Hot. Club. 

131111. 29: 604, 1920 

Oft ttic gid hiGn dai chit ring ten goi G. 

haidunz (W. Curt.: Pr.) Karst. 119p 1u5t danh pluip 

horn (Moncalvo and Ryvarden, 1997). 

Da c6 nhidu m0 tit. 'chi° ci?u v4 ram Lin!' chi 

chuffn Ganoderma hwidum (W. Curt.: Fr.) Karst. - 

mOt trong nhOng loAi toAn the; gidi (cosmopolitan). 

do vay, c6 nhang sai hiet hinh thtii ngoA i vA su:phtlit 

ly thAnh nhidu chting. VI v5y d5 tem tai klitii !tient 

"nhom G. lucidunt" hay -t(1 hop G. lucidum" (group, 

complex). HiGn nay gidi hart ctia lu I chuiin my 

Bang clu9c xtic dinh IA ctic ch6ng dia 11. r5t kilo hita 

bGn he s9i vdi nhau, kd ca khi nuoi cif)/ don hAo tir 

tao hG sch ddn hack. Nghia IA chting da co diic Unit 

each ly sinh hoc re') ret. Gem d5y ctic din liGti tric 

nghiem phan 	philn tIch chui)i ciu true ADN (kS; 

thu5t PCR), ph6 dien di clic hG enzyme, isozyme,... 

ding chi ra quA trinh phan hoa tinh vi (rung cac loAi 

Ganoderrna va ngay trong loAi G. lucidum (liseu et 

al., 1996; Moncalvo, J.M. et al., 1995) 14, 51. Trong 

thurc nghiGm ctia chking toi, ket qui nuoi cif)/ ghep 

cheo thudn khie't giGa hai cluing: DL x TQ va Di. x 

LI d5 chang t6 co sir cIch nbiet Idn. 11G soli ctia 

dicing phAt tridit Hit manh, song lu(n tao Ian rant, 

tiCtp xtic vdi nhau vA thtrang 1111111 thAnh mire 

tIi qui (pritnordia) tai vim 	rank gidi (16, tl5c !lie!l 

co hiGn ttrOng ti6t dich matt vAng nth!. Thong khi (16 

khi nuOi ciy ghdp cap: TQ x LI tai klinng thify sir 

each hiCt deli khOng (pan sAt thiy Iin rank plan 

each va khong day tin dich, day 	Anil I. 

MI hinh tlai rival cluing ding co it niticu sai 

klac. The. qui tO cueing dai hoac ngA , thtrOng dinh 

ben, dOi khi lyd thanh (Null Mtn do qui Dinh lien ttin 

ma thank. Cuing nom tinging hinh Liih, lioac Ihanh 

mash (col 0,3 - 0,8cm dtrang kink), !mac map khcic 

((di 2 - 3,5cm du'Ong klah), ft khi philn nhiinh, tir 

2,7- 22cm, dOi khi cci utlit khcic tong Two. Ldp vei 

cuing ling (16 -Stith do - Witt den, hOng. klintig (176 

Inng. 1)116 sul-Ct Ion 11151 kin n5m. 

1‘,15 mint Clang than - gin trim. deli khi xne 

hint, gnat holc it Whit u di clang. -hen mat mil c6 

vin gott cuing t im vA c6 tia riinli ',hong xa, ntlu stic 

tit vimg dirndl - vAng tighe - vAng n5u - vAng cam -

d6 t1511 - Witt tint - 10u den, !thin hong, ISng nlitr 

vet ni. ThtrOng s in inAtt dill khi giA, hip vo lAng 

pliti I, An kin m51 tren mil, (16i klii cO hip phis 51111 

xanit Ifni. Kluft tlitAic tan hien dung kin, ti.r2 - 36cm, 

dAy 0,8 - 3,3cm. P1151t (Huh ctiO'ng hi ti-tc g6 Iert, ho5c 

Innt nhtr lOtti tent. Phin Ihit mint (context) dAy hit 

(1.4- 2,2cm chat tic. mlu vAng kept - ntin ithot - 

tring ken, phrot chive kidtt bell, ItC:ht vim htl, dtr(ii."1115y 

ni c5c hip nen, ctic tia soi twang len. TAng sinh 

sin (Met tA ng, thu brig - hymenittm) IA mitt hip n'tig 

dAy Lir 0,2 - 	!Win ken, - aliu nhat gitm cic 

milnling 	thing. mieng gA n trim, mAtt triing - vAng 

chant) nhat. khoting 3 - 5 sing/nun. Dtlin dal] hint 

(holobasitlici hinh (rang - hint, chity, khOng mAti, 

dam 16 - 22pm, mang 4 thim limo tit (hasidiospores). 

13Ao t6 dim thtrOng dente Me) ti CO dang trang 

cut (truncate), dOi kin lit da ng hinh truing co din 

chcop trem - nh9n. Tittle ra (16 lit do din!) ph6 hi !lily 

111111 (tecutin cap) ho5c phring cling (convex cap -

convex germ pole), Ito5 c Idm thu t (concave 

gernipore) vao IttA thAnh. 13Ao lit dim c6 ciu trtic 

hip vii 1(4 (bittinicatc), :tau yang mat (mg sting, 

chinh 	 tiOi chat to tai clang giot diu, kick 

tlardc hAo 	dao d'Ong it nhidu 8 - 11,5 x 6 - 7,7pm 

(Ant, 2). Didu 11 dui IA inc du kick thtrdc cO hiGn 

deng, song cifu tao (nth vi mitt hAo tir dim co dQ 6n 

clink cau, del IA 6 chting NIUIt 11:111, Trung 

citing nicin Lim 1 IA Bic hay cluing DA 1,10. 1ZO Ong 

kien tan lit tilting (pans, lacunae) tree hi rot hip 

v6 tigoA (sexine) IA ph6 hien 0 c:ic citing, vA them 

naa thuiing (plan sal thriy mill] 16i nh6 	kink 

0,5 - 	 dirt 	 viii toi nay mint 

(germpore) - (tic lit 0 day limo Cur (co thd 1115'y rei 

cluing Lint). Cluing till dm ring non coi do IA lit 

niy mint gia (psetnloaperture), IA difu yin tuti dinh 

ctia halo Ill keit tidtt hinh (sterigma) ctia d in (bit-

sidia). 

2. Doc didm sinh thed va plman b6 a vio 
Nam 

Nvim Huh chi c6 tai moc Iten cay gti (tlitritng 

la lhneic he} diu Fah:tics) sung hay (15 cite-L .111d qui 
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BANG 2: HAM LUONG HOAT CHAT CUA CAC CHUNG LINI1 CHI ( % CHAT Kilo) 

Hoot chit (ttfrig s6 Ham u.n ,  Iron. 	the 	Ina khd 	D.W 

LI hoang dal DL hoan• dal DL nu61 trtins 

Adenosine 0,004 0,010 0,024 

Polysaccharide 4,610 2,640 2,950 

Triterpenolde 0,680 0,740 0,820 

tucidurn Viet Nam phong phd hdn. 

NInt v3y csic chting Linh chi do min Viet Nam 

c6 ham Itrclng triterpcnoid veto Ioai 	Dttc biGt 

cluing Linh chi Oh Lat khi nuOi trtIng co ham lung 

hoat chit tang cao bon so vdi hoang dai: 

- Nh6m adenosine tang gtin 2,5 Mn 

- Nhom polysaccharide tan trong nude Ong -

12% 

- Nhom triterpenoide tang II% 

N6u so vdi chting Lim H5 MSc hoang dai cfing 

cO nhUng ft' thti: 

- NhOm adenOsine cao hon Op 6 

- Nhom triterpenoide can hon > 20% 

- Rieng polysaccharide tan trong nude !pi Ship 

huts iiindu (64%). 

Flatrl king hoat chit (nhit Il triterpenoids) 

tAngcao khi nitoi gang chting DL cho phdp x5c 15p 

quy trinh nudi (rang (14i tree. Trong dieu kiln nuoi 

trdng a Da Lai, chung DL c6 t6c de sinh twang 

nhanh hdn, cho thu hoach scam hon. Ch5t Ittcing hop( 

chit nim Linh chi nuoi trentg cao hon so vdi hoang 

dai va khA Wing cling nghO hOa, tan 'Tam chide 

liOu qui la hiGn thqc a Lim DOng, Da Lat.  

1AI LICU TIIAM KIIA0 

1. Le XIIAn 111Am, 1996: NAM Lint' chi - Ngurin 

dtrOc lieu titrj,  A Viet Nam. Nxbli CI Mau. 1921r. 

2. Moncalcvn, J.M. and 1. Ryvarden, 1997: Nomen-

clatural study of the C;anodermataceae Donk. Synopsis 

rungorum 11. fungiflora. (slo. - Norway. 114p. 

3. Zhao, J. I). 1989; 11te Ganodelmataccae in China. 

Ilibliothera Mycologica 1.12, I. Cramer, Ilerlin/Stugg:41, 

I 76p. 

4. !ken R. S., Wang, 11.11., Wang, ii.r. and 

tvionca Ivo, J.M. 1996: ()ilk! mill:Ilion and grouping of iso-

lates of the (;dilofferoid lucidum complex by random 

amplified polymorphic 1)1•1A-PC R compared with group-

ing on the basis of internal transcribed spacer sequences. 

Appl. Environ. 1•1icrobiol. Vol. 62: 1354 - 1163. 

5. Moncalvo, J.M., Wang, 11.1. and Hsetr, R.S. 1995: 
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1 4119 - 1499. 

* 	can n5 y 	 kink phi rag Plidn of 

An 	limy Dien (International Foundation for Science, 

Sweden) elm chming trlith 'Than cart ye Om HMI chi 

Ganoderma. 

CAY TIIONG 

(hen !rang 22) 

nom thOng do lacing difi (16 ra rc, tj,  le plw 

thuQc veto tudi c5y va clich chon hom. Ciy ciIng tre 

va horn a ddu down canh mai mang dint' sinh trtr'tng 

ra r8 sdm va Qat t9 le cao. 	loci chit kich 

thich sink tru'ang phO 11015 MA va UT de nemg 

de 1-1,5%. Viec nh5n giving hau Unit clwa dat k6t  

qt15 cao nen cAn dtk,lc 1;41 lue nghien cdu. 

Viec khin nghiem c5y tieing u-en cAc 15p dia 

nhau null dtrdc. I Om non data thinh 	met 

rich chinh 	MI5 nang sinh twang, ctin then 

(10i v 	 trong thiti gian tiO-p then. 
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was used as GeCI4  at 10-1,120 pg/m1Ge. 
Substrates for G. lucidum cultivation were prepared 

with sawdust as basic substratum (100%), and added 
rice bran (15%), bean powder (5%), CaCO3 (2°b),  
INH412504 (0.5%), KH2PO4 (0.5%) and MgSO4 (0.05°0 
to the basic substratum. The moisture content of sub-
strate was adjusted to about 65%. Polypropylene (Pr) 
begs containing substrate (0.5 kg of dry substrate/bari) 
were Irradiated for sterilization at 32 kGy (8 kGy/h) with / 
rays of 5°Co (Malek et al., 1994). V as VCI3  solution was 
supplemented at 30 and 80 ',gig in,to each of 5 bags. 
The bags were inoculated with seed and incubated at 
28°C under 85% humidity In the dark for 23-26 d to 
allow full colonization of mycelia. All bags with young 
primordia were then transferred to the greenhouse for 
fruiting under daily irrigation and attenuation of illumina 
tion. The contents of V in harvested fruitbodies were 
analyzed by ICP techniques. 

Fifty pCi 75Se/5 mg Se as Na2Se04 in 30 ml H2O was 
injected into substrates in 5 bags 25 d after inoculation 
(primordia well formed). Transiocation and accumula-
tion of Se in fruitbodies were determined by r measure• 
ments and calculations from specific activity of 75Se in 
dry matter of stipe, pileus and basidiospores harvested 
from 5 random samples (L'Annunziata and Legg, 1984). 
For Ge analysis, 150 pCi 77Ge/50 mg Ge as GeCI4  was in-
jected into 5 bags in the same way as 75Se but 35 d after 
inoculation. 

Results and Discussion 

Effect of V, Se and Ge on mycelia' growth of of G. 
lucidum Mycelial growth of G. lucidum was measured 
as colony diem In pure cultures supplemented wit VCI3  
and NH.V03. We found that G. lucidum Is more sensi-
tive to V both in cation and anion forms IV3 `, V03-1 
compared with Se. Mycelia showed healthy growth at 
50 //g/m1 V and slight inhibition at 100 irg/m1 V. At 
higher V concentrations, mycelia) growth was inhibited 
critically (150-200 //Wm' V). 	Inhibition of mycelia' 
growth by 50% (LG 50: limitation of growth by 50%) oc-
curred at about 180 pg/ml V. At 510 and 1,020 fig/m1 
V, growth was Interrupted and the mycelia died com-
pletely 5-7 d later (Table 1). 

Table 1 also shows the clear effects of Se on the 
growth of mycelia. Se was considerably • toxic to G. 
lucidum at 100 irg/m1 or more. The LG50 value was 
about 200 pg/mI Se. The mycelia died after growth for 
7-9 d in the presencl of 500 or 1,000 frg/mi Se, whereas 
they survived with very weak growth at 300 pg/m1 Se in 
the media. 

Control and Ge-treated colonies both grew healthily. 
No toxic effect on GI. lucidum mycelia at any concentra-
tion of Ge up to 1,120 pg/g. Our results agreed with the 
data of Chen et al. (1994a), who found similar effects of 
Ge both in cation and anion forms on G. lucidum. The 
responses of mycelia to V, Se and Ge are illustrated in 
Fig. 1. 

Table 	1. Mycelia! growth of G. lucidum on PDA supplemented with V, Se and Ge. 

• Mineral 
supplement 

• (pg/mi) 

Colony diam 9 d atter inoculation (mm) 

V in VCI3  V in (N11.12V03  Se in Na2Se0. Ge in GeCI4  

Control (0) 84.2±4.1 87.5±4.4 87.4±2.9 85.4±3.8 
10 77.8±2.2 85.8-±2.2 
50 77.2±4.2 83.3+4.1 68.9± 4.2 

70 86.9± 4.0 
100 72.71:3.7 71.9+2.6 53.7+2.9 
140 89.7±3.6 	• 
150 69.9±3.3 69.1+ 3.2 51.4+3.4 

180 42.6±2.5 43.91:4.3 

200 41.4+3.6 40.9+3.1 45.21:2.4 

280 -- 88.4± 2.5 
300 23.2 t• 1.4 
500 7.7± 1.7 
510 18.3±2.1 27.1± 2.8 
560 89.5+2.6 

1,000 7.11 1.2 
1,020 8.5 ± 1.3 10.2± 1.7 

1,120 85.2± 2.9 

Fig. 1. Growth of G. lucidum on media supplemented with V, Se and Ge at 7 d alter inoculation. 
a. V suplement (/ig/m11: 1, 0; 2, 50; 3, 100; 4, 200; 5, 510; 6, 1,020. 
b. Se suplement (erg/m1): 1, 0; 2. 50; 3. 100; 4. 300; 5. 1.000. 
c. Ge suplement (eg/m1): 1, 0; 2, 70; 3, 140; 4, 280; 5. 560: 6. 1.120. 
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• 

Chen et al. (1994a) examined the responses nl 
mycelia of G. lucidum to Ge02  added to liquid media and 
showed increases in the contents of free amino acids and 
of Ge up to 3,000 pg/g dry biomass. 	On yeast 
(Saccharomyces cereyisiae Hansen), Se was shown to 
be quite toxic, and biomass In submerged fermentation 
being drastically decreased when 30-100 itg/m1 Se was 
added (Thuong et el., 1995). However, Se bioenrich 
ment was successful up to 150-500 pg/g dry matter, 
supporting the results obtained by Meng et al. (1990) 
suggesting the Improvement of antioxidative activities. 
Recently, we obtained biomass of mycelia of a special 
Lingzhi fungus In Vietnam, Humphreya sp., with high 
concentrations of Se (150-1,000 itg/g) in pure cultures 
(Them et al., 1997). Therefore, it seems possible to ac 
cumulate Se In G. lucidum by optimizing culture condi 
tions. 

Biological effects of V on microorganisms have beery 
intensively studied: these Include the adverse impacts oil 
ATPase activity and ATP content in the fungus Neuro-
spore crassa Shear et Dodge at 1.5-15 //NA VO4  (Bowman 
and Slayman, 1979), and the effect of stimulation on the 
oxidation of NADH in plasma membranes of S. cerevisinn 
(Minas', 1990). Ulaszewski et al. (1987) showed similar 
effects of vanadate (0-20 1iM) on wild and mutant strains 
of Schizosaccharomyces pombe Lindner. A low 
molecular-weight compound C 12H20N2V0 I  was isolated 
from A. muscaria by Kneifeld and Bayer (1973) and 
Felcman and Da Silva (1984), which was called "amava 
dine." However, the physiological significance of V in 
higher fungi and other organisms is still not clear. Amon 
and Wessel (1953) reported that V is an essential ele-
ment for the growth of the green alga Scenedesmus obli-
quus (Turpin) Kutzing, which required 0.1 itg/m1 V in the 
nutrient medium. Beneman et al. (1972) found that V 
can substitute for Mo in N2-fixation in Azotobacter, and 
Robson et al. (1986) showed the alternative nitrogenase 
from Azotobacter chroococcum Beijerink is a V-enzyme. 
Meish and Becker (1981) found that V interferes with 
chlorophyll synthesis and photosynthetic electron trans 
port in Ch/ore/la fusca Shihira et Krauss and even in 
higher plants. However, Welch and Huffman (1973) 
concluded that if V were essential to higher plants, it is 
required at a level of 1/2,500 to less than 1/250 that re 
quired for the normal growth of S. obliquus, rat, or 
chicks. Further study is required to clarify the biological 
functions of V for the growth of fungi. 
Cultivation of G. lucidum on substrates supplemented 
with V, Se and Ge On the substrates supplemented 
with 30 and 80 pg/g V as VCI3, the mycelia grew normal 
ly and young primordia formed well at 20-25 d after in 
oculation. The fruitbodies of both strains isolated in 
Takasaki, Japan, and in Dalat, Vietnam, developed corn 
pletely and discharged spores from 50-60 d after inocula 
tion. There was no difference in morphology of fruit 
bodies grown on substrates with and without V supple-
ments. However, the strain from Takasaki showed a 
delay In maturation of about 7-11 d (the glossy cortex on 
the upper surface of pilei formed and expanded later as 
shown in Fig. 2). The samples of the strain from Dalat 

were harvested for analysis of V-bioaccumulation in at 
75 d (Table 2). Without V addition, the fruitbodies of G. 
lucidum contained only a trace of V (< 1 pg/g), due to the 
low contents of V in the substrate. The addition of 
30 //gig V to substrate produced the effective accumula- 

Fig. 2. Fruitbody formation of G. lucidum on substrates sup-
plemented with V. 
a. Dalat strain, Vietnam; b. Takasaki strain, Japan. Two 
strains were inoculated at tha same time. In Takasaki 
strain, the periphery surface of pileus is white, but turns 
brown later. 

Table 2. Accumulation of V in fruitbodies of G. lucidum. 

V content in fruitbodies (irg/g) 

Fruit bodies 	 Levels of V applied to substrates 

without V 	30 (itglg) 	80 leg/g) 

Snipe 
	

12.5 	21.5 
Pileuc 	 2.5 	7.0 
Basicliospores 	 • 1 
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sawdusts of the rubber tree Ilievea brnsiliensis Li, tipt 
lira tree (Erythrophloeum lordii Oliv.), end mixtures of 
unidentified sawdust (S1) were dried at 65nC for 3 d, 
then ground to fine powders for analysis. Pb, 2n, Cu 
Mn and Cd were determined by polarography techniques 
with a Metrom Model 646 VA; and Hg, Zn, Mn and Cit 
were determined by neutron activation analysis (Camp 
bell and Bewick, 1978) in Dalat Nuclear Reactor IVV-9 
with a neutron flux of —2.10"n•cm2-s 1  with a multi 
channel gamma spectroanatyser (8,192 channels) with 
NIM standards and HP Ge detector. Fruitbodies of 
Takasaki strain and mixtures of unidentified sawdust col 
lected In Japan (S2) were analyzed by ICP techniques. 
Heavy metal supplements Seven to 9-d-old mycelia! 
fragments of 7-9 mm In diem were inoculated onto PDA 
media supplemented with heavy metals and incubated at 
26 -± 0.3°C In the dark as follows. 

Hg supplements were prepared with HgCl2  and Hg 
acetate at 50-3,000 pc:gm! Hg on PGA in Petri dishes with 
5 replicates, per treatment. Cd was used as CdC12  at 
25-1,425 ir6/m1 Cd, Cu as CuSO. at 128-2,048 itglml 
Cu, U as uranyl acetate at 10-3,000 irg/m1 U, Pb as 
PbCl2  and Pb acetate at 10-3,000 itg/ml Pb, Zn as 
ZnSO4  at 200-3,000 irg/m1 Zn, and Mn as MnCl2  at 
50-3,000 fig/m1 Mn. Diameters of, colonies formed 
were determined 4-15 d after inoculation to assess the 
effects of heavy metals on the growth of mycelia. 

The uptake and translocation of Zn were investigat-
ed by using 25 irCi esZn with specific activity of about 
5 /rCi/mg Zn in each of five pots as previously described 
(Tham et al., 1999), based on the method of Brunnert 
and Zadraiil (1983). 

Results and Discussion 

Heavy metals in G. lucidum cultivated on mixed sub-
strates Ganoderma lucidum was cultivated on mixed 
sawdusts of various trees in Dalat City, Vietnam and 
Takasaki, Japan. Table 1 shows the levels of heavy 
metals in strains from Sichuan (Southwest China), Habac 
Province (North Vietnam), Delta (South Vietnam) and 
Takasaki (Central Japan). 	Hg and 

Table 	1. 	Contents of heavy metals In 

Cd were extremely 

Ganoderma lucidum. 

75 d old fruitbodies 
of 4 samples) 

Metal 

Contents of heavy metals in 
(pg/g dry weight, means 

Deist 
strain urn strain Sichuan 

strain 
Takasaki 
strain'' error (5',;) 

Cu 33 47 31 28 5 
Mn 15 12 19 13 5 
Zn 18 27 33 24 5 
Cc!" <0.15 <0.15 <0.15 <.1 
Hg 0.07 0.01 0.01 nd 15 
Pb 3.4 3.8 5.7 <5 10 
U nd nd trace 

low in the former three strains and Cd was similarly low 
in the Takasaki strain (11g was not determined). Pb was 
slightly higher, beeing highest in the China strain. Simi-
lar levels of Cu, Zn and Mn were found by both methods 
of analysis, and these accorded with earlier reports (Mizu-
no, 1992; Loi et al., 1993). U was found in Tekesaki 
strain and Japanese sawdust at trace level (Table 2). 
Compared with many other mushrooms, this cultivated 
G. lucidum contains very low levels of heavy metals. 
High values were obtained for Cd in fungi, averaging 
5 irg/g, as Byrne and Ravnik (1976) showed with some 
extraordinary cases of Ilygrocybe punicea (Pers.: Fr.) Fr. 
( - 40 pg/g) and others of about 10 pg/g. On the basis 
of the Joint FAO/WHO Codex Alimentarius Commissionfs 
maximum recommended weekly intake of 6.7-8.3 jig 
Cd/ kg body weight, or 500 jig for adult, only a modest 
consumption of such mushrooms would be 'acceptable. 
Woidich and Pfannhauser (1975) determined Hg in edible 
fresh, dried and canned mushrooms and found great vari-
ety, from 0.01-10 irg/g dry weight. Stegner et al. 
(1973), and Byrne and Ravnik (1976) found an average 
more than 2 ',gig Hg in 27 higher fungi in Slovenia, with 
the highest values in Boletus spp., Agaricus spp., 
Lycoperdon per/alum Pers., and particularly Lactarius 
deliciosus (L.) Fr. (up to - 40 trg/g). Therefore, it can be 
concluded that G. lucidum and the sawdusts commonly 
used in its cultivation are safe from Hg and Cd contami-
nation. Muramatsu and Yoshida (1997) reported Pb lev- • 
els in mushrooms in the Tokyo region of around 2 irg/g, 
10 times lower than that in the soils where they were col-
lected. They also found extremely low contents of U in 
mushrooms, about 200 times lower than that in the soils 
( - 2 itg/g U). The accumulation factors of Zn, Cu and 
Mn were about 1, i.e., levels of approx. 1,000 /rg/g were 
found in both mushrooms and soils. Byrne and Ravnik 
(1976) found some special cases such as Scleroderma 
vulgate Horn. with 434-600 ',gig Zn, L. perlatum with 

Table 2. Contents of heavy metals in sawdusts. 

Contents of heavy metals in various sawdusts 
( / 'gig dry weight, means of 4 samples) • 

Rubber Lim tree 	S 1" 	S 2'n 	error ("4) tree' 

	

24 	17 	13 	<1 	5 

	

31 	32 	41 	20 	5 

	

31 	21 	29 	17 	5 
<0.05 <0.05 <0.05 <1 

	

0.01 	0.01 	0.01 	net" 

	

2.0 	1.2 	1.7 	< 5 	10 
U 	nd 	nd 	nd 	trace 

a) Hevea brasiliensis cultivated around Ho Chi Minh City. South 
Vietnam. 

bl Eryihrophloeum fordti cultivated In North Vietnam. 
S 1: unidentified sawdust from Vietnam. 

d) S 2: unidentified sawdust from Japan, determined only by 

Metal 

Cu 
Mn 

Zn 

Cd'' 
Hg 

Pb 

a) Determined only by ICP. 	 ICP. 
b) Determined only by NAA. 
c) Not determined. 

el Determined only by NAA.  
I Not determined. 
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Table 4. Zn uptake and translocarinn in Garroderma loch/urn by using "Zvi tracer. 

Accumulation of ZII 

Time after 
Inoculation 

Id) 

_______ __
a 
 _ 

stipe 

a 

pilnus 

b"' a 

besidiospores 

b"' 
_ __ _ 

b"' 
_ . - 

30 487 5.65 *1.4 838 7.55 1 	1.7 

35 496 5.90 # 1.3 665 7.90 1. 1.3 

40 597 7.10 *1.7 723 8.55 *2.8 

45 633 7.50 * 1.7 792 9.40 	3.1 

55 617 7.30 *2.0 864 10.25 1  2.7 451 5.35':1.3 A 

65 611 7.25+2.5 1,233 14.60 1  2.5 569 6.75 1 	1.6 

75 825 7.40± 1.8 1,194 14.15 #.2.8 707 8.30 1:1.7 
_ - 

a) a: epm 100 mg dry weight; error of measurements •-'5,"6. 
b: amount of Zn derived from the total 7n supplement 15 nig) Into stibstrninst (iig 100 mg 
dry weight). 

b) Mean valuet standard deviation. 
C) Not determined. 

• 

6 

metals such as Pb and U are limited to the report by 
Rothstein (1965) on the effects of U on yeasts. Al-
though uranyl lons,, U022 ' , can not penetrate into tire 
yeast cells, the transport system for glucose is specially 
Inhibited, and associated with binding to carboxyl 
groups, the enzyme invertase, located on the outer sur- 
face of the cells, is inhibited too. 	High toxicities of 
metals, particularly heavy metals, were determined in 
higher plants (Macnicol and Beckett, 1985). The high 

tolerance of G. lucidum to Cu, Mn and Zn might correlate 
with its wood-decaying ability, particularly with the func-
tions of ligninocellulolytic enzymes (Adaskaveg et al., 
1990), and this may be a general feature of wood-rotting 

fungi. 

Zn uptake and translocation in G. lucidurn Zn was 

selected as an example of heavy metals capable of incor-
poration into biomass of the Dalat stain of G. /ucrclunr. 
When Zn labeled with ecZn was added to substrates at 
the level of 10 nig, it was effectively taken up and 
translocated into fruitbodies. Accumulation of Zn in pilei 
increased up to 75 d of cultivation and exceeded that in 
stipes throughout. Traces of esZn were found in dig 
charged basidiospores after 50 d of cultivation (Table 41. 
Harvested fruitbodies (-5% compared with dry weight 
of substrates) were analyzed for total Zn content (by 
polarography), and the amount of Zn derived from the Zrt 

supplement was calculated from the specific activities of 
"Zn supplemented and in the fruitbody. The respectivn 

values obtained, approximately 136 and 120 pg/g, loth 

cated that 90% of the Zn accumulated in biomass of 

fruitbodies was derived from that added artificially to 

substrates. In discharged basidiospores, the amount of 
Zn derived from fruitbodies was up to 80 pg/g, as catcu 
lated both from specific activities of "Zn and by NAA. 
Overall, supplemented Zn was used with efficiency of 

about 60%. Bano et al. (1981) indicated that Pleurotu.s  
mushrooms have a tendency to accumulate Zn in their 

fruitbodies. Brunnert and Zadraiil (1983) found very 
high translocation rates of externally applied Cd and lig in 

Pleurotus diemor (Fr.: Fr.) Boedijn. and P. ostreatuc 

(Jecri.: Fr.) Kummer. Aichberger and Horak (1975) 

reported that the commercial champignon, A. bisporus, 
was capable of high Hg uptake up to 30 irg/g from artifi-
cially contaminated substrates (10 pg/g Hg supplement-
ed). However, the application of radiotracers, e.g., 
2°31-Ig and 109Cd (Brunnert and Zadraiil, 1983), should 
lead more exact data for the transportation and accumu-
lation of polluted Hg or heavy metals by mushrooms. 
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