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TOM TAT
NGUYEN NHU QUYNH, Dai hoc Néng Lam TP. H6 Chi Minh. Thang 8/2006.

Pé tai “Tim hiéu vé mét loai nAm Linh chi thu hai tai Thi Pic — Tp. Ho Chi
Minh” dugc thuc hién tai B mon Cong Nghé Sinh Hoc, truong Pai hoc Nong Lam
Tp. HCM.

Héi dong huéng din
TS. TRAN THI DUNG
CN. LUU PHUC LOI
Déi tuong nghién ctru 1a mot loai nam Linh chi thu thap tai truong Dai hoc
Néng Lam — Thi Birc — Tp. Ho Chi Minh.
Noi dung nghién curu
— Pinh danh so bd mdt loai nAm Linh chi dé moc tu nhién tai truong Pai hoc Nong

Lam. Phan 1ap va trong thir nghiém loai nAm nay trén cac loai mdi truong gia the.

— Nudi cdy to ndm Linh chi d6 trén cdc méi truong khao sat lan to, moi trudng nhan
gidng, moi trudng nhan sinh khéi (mdi truong 1ong).

— Thir nghiém sinh héa dbi v6i nhitng thanh phan duoc chat c6 trong to nim va qua
thé nim Linh chi do.

Két qud thu dwoc

— Dinh danh so bd gidng Linh chi do thu hai ¢ truong Pai hoc Nong Lam 1a gidng
Ganoderma lucidum.

—  Xac dinh duoc cac moi trudng tot nhat cho su phat trién ctia nAm Linh chi d6

- MOai truong cap mot : PGA c6 bd sung 10% dich chiét ca rét.

- MBoi trudng nhan giéng cap 2: Lua 95% + 5% mat cua + 5% cam gao.

- Hai méi trudng san xuét c6 hiéu suét cao:

1) Mun cua 65%, Cam gao 15%, Cam bap 10%, Trau 10%, Voi 1%, SA
5%o, Lan 1%, MgS0,4.7H,0 0.5 %o.
2) Mun cua 75%, Trau 25%, SA 2%o, Voi 1%.
— Cac duoc chit c6 trong to ndm va trong qua thé ndm: Saponine, saponin

triterpenoid, acid béo va polysaccharide.
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Phan 1. MO DAU

1.1. Pit van dé

Céch day hang ngan nam, nim Linh chi da duoc dung dé lam thudc. Cac sach duge
thao ctia nhiéu triéu dai ¢ Trung Quédc déu ghi nhan Linh chi dugc sit dung 1am thube
tir lau doi. Sach “Than ndéng ban thao” dd noi: “Linh chi 1a thubc két tinh dugc cai quy
clia mAy mua trén nui cao, cai tinh cta ngii hanh trong ngay dém ma khoe nim séc nén
c6 thé gitr strc khoe cho cac bac dé vuong”. Pén doi Minh (ndm 1590) trong sach “Ban
thao cuong muc”, tic gia Ly Thoi Tran di phan nAm Linh chi thanh “Luyc bao Linh
chi” theo sau mau sic xanh, trang, do, vang, den, tim va khai quét tac dung tri liéu cia
Linh chi theo timg mau. Nhung néi chung cac loai Linh chi déu c6 tinh binh, khong
ddc, co tac dung chira tri tot dbi véi nhiing bénh vé tim mach, phéi, gan...

bén nay voi su phat trién Khoa hoc — k¥ thuat, nam Linh chi con duge ching minh
tac dung hiru ich trong viéc diéu tri bénh: ung thu, cao huyét ap, tiéu duong, tim mach,
HIV, viém gan siéu vi...Chinh vi thé, viéc nghién ctru, phat trién va st dung nim Linh
chi van dang dugc chi trong.

Viéc nudi trong ciing nhu thu hoach qua thé nAm Linh chi tén kha nhiéu thoi gian.
Chinh vi thé, viéc nghién ctru dé tim ra mot phuong phap hiru hiéu nhim nang cao
hiéu qua san xuit ndm Linh chi 1a mot viéc hét stirc can thiét dé phuc vu nhu cau sir
dung cho con nguoi.

Nhitng nam gén day, tai Viét Nam, trén thi truong thube y hoc ¢ truyén dan toc
(YHCTDT) ca nudc, dac biét tai TP.HCM, xuét hién nhiéu loai thudc méi mang tén
Linh chi v&i gia ban rat dat (mac hon nhan sam). Hién nay, nhu cau s dung nam Linh
chi 1am thudc chita bénh trong nudc va xuit khau ngay cang ting. Nhiéu co so da tién
hanh ché bién nuéi trong, nghién ctru tham do nhimng dugc chét co trong nam Linh chi.
Céc thanh phan héa hoc ¢ trong ndm Linh chi rat phong phii bao gém cac nhom: acid
béo, steroid, alkaloid, protein, polysaccharide.... Trong d6 thanh phan co tac dung
dugc 1y quy bau, dic trung cho nidm Linh chi phan 16n thuéc nhom triterpenoid.

Viét Nam véi vi tri dia 1y ty nhién nam trong ving khi hau nhiét déi va can

nhi¢t doi. Diéu kién thién nhién rat thuan 1gi cho phat trién cua cac loai nam no6i chung



va nidm Linh chi noi riéng. Tai trudng Dai hoc Nong Lam ching tdi ciing phat hién rat
nhiéu nim Linh chi d6 moc hoang. Diéu nay chimg té rang da c6 giéng nim Linh chi
thich hop phat trién v6i diéu kién tu nhién & khu vyc Thu Btc, TP. HCM. Do do,
chung t61 quyét dinh phan 1ap va trong loai nim Linh chi nay trén nhitng méi trudng
khac nhau dé xac dinh méi truong tot nhat cho sy phét trién cua chung & diéu kién khi
héu tai ving dét cia trudng Nong Lam noi riéng va Quin Thu Puc ndi chung. Xuat
phat tu tinh hinh thyuc té trén, duoc su déng y cua B mon Cong Nghé Sinh hoc truong
Pai hoc Nong Lam TP.HCM va dudi sy hudng dan cia TS.Tran Thi Dung va ctr nhan
Luu Phiic Loi, chung t6i thuc hién dé tai “Tim hiéu v& mét loai nim Linh chi thu hai tai
Thii Pirc — Tp. H6 Chi Minh”.

1.2. Muc dich d@@ tai

— Phan 1ap va nuoi tréng duoc loai nam Linh chi d6 thich nghi tdt v4i diéu kién
khi hau tai ving Thu Duec.

— Tién hanh nhiing nghién ciru vé mot cong nghé mai hién nay, nhan sinh khéi to
nam trong mdi truong dich 16ng nham rat ngan thoi gian nudi trong.

— Tim dugc moi trudong t8i wu cho viéc nhan sinh khéi to nAm chon ra duoc giéng
nam Linh chi phat trién t6t trong diéu kién khi hau dia phuong va co thé tng
dung rong rai dé san xuat theo qui mé 16n, phuc vu cho qua trinh bao ché san
pham duoc lidu véi gia thanh ré.

1.3. Yéu ciu dé tai

— Dinh danh so bd ndm Linh chi d6 moc tu nhién tai truong dai hoc Nong Lam
bang bao tir. Xac dinh gia thé tong hop thich hop nhat dé chung phat trién tao
qua thé khi nudi tréng trong diéu kién khi hau & khu vuc Quan Thu Duc.

— Xac dinh cac méi truong thich hop cho su sinh trudng cua hé soi nam Linh chi
d6: moi trudng nhan giéng, Moi trudng khao sat lan to, moi trudng nhan sinh
khéi (moéi trudng 16ng).

— Dinh tinh va so sanh nhitng thanh phan dugc chit c6 trong qua thé va to ndm

Linh chi do.



Phan 2: TONG QUAN TAI LIEU

2.1. Nim
2.1.1. Khai quat vé nAim
Theo khéi niém cii, ndm 1a thuc vat, nhu cac loai cay co khac, nhung 1a thuc vat
khong c6 sic t6 xanh (diép luc t6). Tuy nhién nhitng nghién ctru ngay cang nhiéu trén
sinh 1y va bién dudng cho thiy nim c6 nhiéu diém khac véi thuc vat [8]: khong c6 luc
lap, khong c6 su phan héa thanh r&, than, 13, khong c6 hoa, phan 16n khéng chira
cellulose trong thanh té bao, khong c6 mdt chu trinh phat trién chung nhu thuc vat.
Néam chi c¢6 thé hap thu chit dinh dudng can thiét cho co thé tir co thé khac hay tir dat
qua bé mit cua té bao hé sgi ndm. Chinh vi thé, tit ca hé théng phan loai sinh gioi hién
nay déu coi nim 1a mot gidi riéng, trong dwong vai gidi thue vat va dong vat.
e R.H.Whitaker (1969) d3 dua ra hé thong phan loai 5 gi6i (Kingdom).
— Gi6i khoi sinh (Monera): gom vi khudn va tao lam.
— Gidi nguyén sinh (Protista): gdm mot s6 tao don bao, nAm don bao c6 kha ning.
di dong nho 10ng roi (ti€én mao) va cac dong vat nguyén sinh.
— Gi6i nam (Fungi hay Mycetalia, Mycota).
— Gioi thyc vat (Plantae hay Vegetabilia).
— Gidi dong vat (Animalia).
e A.L.Takhtadjan (1973) dua ra hé théng phan loai nhu sau:
— Gi6i Mycota: gém vi khuan va vi khuédn lam.
— Gi6i nam.
— G101 thuc vat.
— G161 dong vat.
e Woese (1980) can cu vao trat tu nucleotid trong acid ribonucleid (ARN) cua
ribosome 16S va 5S dé tach vi khuan ra 1am hai gioi.
— Gi6i vi khuan that (Eubacteria).
— Gié6i vi khuén c6 (Archaebacteria).
@ng da gop nam, thuc vat, dong vat thanh mot gid1 chung goi 1a sinh vat c¢6 nhan

that (Eukaryota).



Hién nay, cic nghién ctru vé nim thuong dua vao hé thdng phin loai cua
R.H.Whitaker (1969) va hé thong phan loai cua A.L.Takhtadjan (1973). [2]
e Khoba phén loai ndm hién dai bao gdm céc nganh nhu sau: (Allexopolous, 1962).
— Nganh ndm nhay (Exomycotina): loai nim nay c6 ca hai tinh chat dong vat va
thuc vat, chiing sinh san bang bao tir, nhung té bao lai 1a khéi sinh chat khong c6
vach ngin bao boc, di chuyén va nudt thirc dn nhu dong vét (amib).
— Nganh nam that (Eumycotina): chiém s6 lwong 16n, bao gom cac té bao v4i nhan
tuong ddi hoan chinh. Té bao ndm c6 vach bao boc nhu té bao thuc vat, da sb ciu
tao boi chitin. Nhiéu té bao nam con tich trit duong & dang glycogen, giéng nhu
dong vat. Mot sb loai sinh san theo 16i tao nhitng giao tir c6 1ong roi dé di dong
(d6ng bao tir), nhung hop tir lai phat trién theo mot kiéu chung ctia nam. [8]
e Duya theo to chitc hinh thai, nAm c6 thé dugc xap xép thanh 4 16p chinh:
— Lép Phycomycetes (Lop nam tao): soi khong c6 vach ngan ngang, co6 dong bao
tir, gdm 2 16p phu:
- Lép phu Oomycetes (NAm nodn).
- Lép phu Zygomycetes (Nam tiép hop).
— Lép Ascomycetes (L&p nam tdi): soi nAm c6 vach ngan, sinh san vo tinh bang
bao tir thi, sinh san hitu tinh theo kiéu tao tui (nang) va bao tir thi (ascospore).
— L6p Basidiomycetes (Lop nam dam): sinh san hitu tinh theo kiéu tao dam bao tir
(basidiospore). Thuong gip ¢ nhitng ndm 16n c6 tai nAm (ndm rom, nim huong...)
— Lép Deuteromyceter (Lop ndm bat toan — Fungi imperfect): khong c6 kha ning
sinh san hitu tinh.[12]
2.1.2. Hinh thai hoc ciia nim
2.1.2.1. Hinh thai hoc s¢i nAim
Tuy¢t dai da s6 nAim duoc ciu tao boi nhirng so1 nim (hyphae). So1 nam co
dang éng, chura dﬁy té bao chét va dich bao. Soi ndm co hai loai, mot loai khong c6
vach ngin, nhiéu nhan, mot loai c6 vach ngin, trén mang vach ngin c6 16 thong dé
truyén thong tin va trao doi chat. Véach té bao chu yéu duogc cau tao bai kitin — glucan.
Soi nAm c6 thé c6 thé phat trién tir bao tir hay tir mot doan sgi nAm va c6 dac diém
sinh truéng vé phia ngon, phan nhanh. Soi nidm trong nhiéu nim cé thé tiép xtc voi

nhau hinh thanh mét khéi goi 14 thé soi nam.



Ddi voi ndm dam thi sy hinh thanh soi niAm trai qua 3 giai doan:

— Soi ndm so sinh: sau khi bao tir nay mam, hinh thanh éng mam réi phan
nhanh thanh soi nAm. Nhirng soi nAm nay thuong khéng c6 vach ngin hoic
¢6 vach ngan nhung déu 1a mot nhan.

— Soi ndm song nhan: do thé soi ndm cung nhan hay khac nhan két hop véi
nhau tao nén sgi nAm c6 vach ngan nhiéu té bao, mdi t& bao chta hai nhan
con goi 1a soi nAm song nhan (dicaryolic hyphae).

— Soi naAm thir sinh: nhitng soi ndm nay phan héa va két thanh qua thé gdm tan
ném, cuéng ném, mo ném.[6,1 1, 12]

Dbi voi ndm tai: soi nAm song nhan chi sinh ra trude khi hinh thanh tai. Sy hinh
thanh qua thé & ndm tai 1a su phdi hop gilta soi nAm cap mot va soi nAm song nhan.

Mot sb loai nAm c6 hinh thai lién hop dang méc (clamp connection), té bao dinh
soi ndm (2 nhan) moc ra mot mau nhd, mot trong hai nhan chui vao mau nay. Mdi
nhan phan cat thanh hai, hai thanh bdn nhan, hai nhan gilr lai dinh té bao, mot nhan
chui vao miu, mot nhan nam & géc té bao. Té bao dinh ban dau xuét hién hai vach
ngan, chia thanh ba té bao. Sau d6 vach ngin giita mau va té bao gbc bi khai thong, té
bao gdc tiép nhan nhan tir mau chuyén xubng va trd thanh té bao song nhan. Nhu vy
tir mot t& bao song nhan trd thanh hai té bao song nhan va giita hai té bao con luu lai
mdt cai moc. [10]

2.1.2.2. Hinh thai thé qua
Tan hay co thé cia ndm 1a nhiing té bao don hay dang soi kéo dai. Phan 16n cac

s01 phan nhanh. Khi cac soi nam bén lai véi nhau tao thanh thé sinh bao tu, goi la qua
thé hay tai nim. Dic trung cta nim 16n 13 c6 co quan sinh san bao tir kich thudce 10,
¢6 thé nhin théy béng mét thuong, do sy két bén cta soi nAm khi gap diéu kién thuan
loi. Thuong c6 hai kiéu qua thé trong nhom nam 16n:

— Kiéu 1: bao tir thudng duoc sinh ra trong nhitng thé hinh cau, nhu nhimg nim

thudc Gasteromycetes.

— Kiéu 2: bao tir sinh ra & mdt phan cia qua thé nim. Nhiing nim nay thudc

Basidiomycetes. C6 thé bao tir & phan phién hay khong thudc phién (Aphyllophorales).



O nhém nay ta thudng gip hai kiéu qua thé nhu sau:
e Qua thé 14t nguoc, phién & phia trén hay khong c6 phién, thuong khong cé
hinh dang nhét dinh. Ching rat méng, d6i khi day nhat dat 2 mm.
e Qua thé thang dung, gip ¢ nhoém Basibiomyceteses hay Discomycetes. Cac
soi ndm pht 1én nhau & mit ngoai hay chi mét phan bén trén. Nhitng kiéu
nay qua thé rat khac nhau ¢ cic phan chan nim, mii nam, phién ndm.[2, 3]
2.1.3. Céc giai doan phat trién ciia nam [9]
2.1.3.1. Giai doan ting truwdéng
Giai doan nay thuong dai, nAm ¢ giai doan nay chu yéu 13 dang soi. Soi ndm
(hypha) mong manh va gdm 2 nhan, ¢6 ngudn goc tir 2 bao tir khac nhau ndy mam va
phdi hop lai. Hé soi ndm (mycelium), con goi 1a hé soi dinh dudng (vegetative
mycelium), len 16i trong co chat dé rut lay thic dn thong qua mang té bao. Khi khoi
soi dat dén muac d6 nhat dinh vé s luong, gap diéu kién thich hop, ching s& bén két
lai tao thanh qua thé ndm. Trong trudng hop bat loi, s& hinh thanh cac bao tir tiém sinh
hay hau bao tir (chlamydospore).
2.1.3.2. Giai doan phat trién
Giai doan nay thuong ngan, lic bdy gid soi ndm dan vao nhau, hinh thanh 1
dang dic biét, goi 1a qua thé nidm hay tai nAm (fruit body). Qua thé thuong co kich
thude 16n va 1a co quan sinh san ctia nAm. Trén qua thé c¢6 1 cau tric, noi tap trung cac
dau ngon soi ndm, d6 1a thu ting (hymenium). Chinh & ddy 2 nhén cua té bao s& nhap
lai thanh 1. Sau d6 s€ chia thanh 4 nhan con hinh thanh cac bao tr hitu tinh (sexual
spore), dam bao tir (basidiospore) hodc nang bao tir (ascospore). Khi tai ndm truong
thanh, bao tr duoc phong thich, chiing ndy mam va chu trinh lai tiép tuc.

Vong doi cua nam dugc mo ta bang so do sau:

Nay mam

To nam

Qua thé

Hinh 2.1. Vong doi ciia nim



2.1.4. Pic diém bién dudng cia nim [8]

Nam cht yéu song di dudng, ldy thirc an tir cac ngudn hitu co (dong vat hodc thyc
vat). Ndm c6 hé men (enzyme) phan giai twong d6i manh, giup ching cé thé sir dung cac
dang thirc an phtc tap. Dua theo cach dinh dudng ctia ndm, c6 thé chia thanh 3 nhom:

— Hoai sinh: thirc an 1a xac ba thuc vat hay dong vat. O nhém nim nay,chung
c¢6 kha ning bién d6i nhimg chat kho phan hity thanh nhiing chat don gian
dé hép thu, nhd hé men ngoai bao.

— Ky sinh: chii yéu cac loai nim gy bénh, ching sdng bam vao co thé sinh
vét khac dé hat thirc an cta sinh vat chu.

— Cong sinh: 1y thirc 4n tir co thé sinh vat chi nhung khong 1am ton hai sinh
vat chii, nguoc lai con gitp cho chiing phat trién t6t hon (nhu nam Tuber
hay Boletus cong sinh v6i cay thong soi...).

2.1.5. Piéu kién sinh thai ciia nim
2.1.5.1. Chat dinh duéng [1, 7, 10]

— Cac hop chét cacbon hitu co: nhu cellulose, hemicellulose, ligin, tinh bdt, pectin,
acid hitu co... dé tong hop nén cic chat nhu: hydratcacbon, amino acid, acid
nucleic, lipid... can thiét cho su phat trién ciia ndm. Ddi v6i cac loai nam khac
nhau thi nhu cau cacbon ciing khac nhau, nhung hau hét chung dung nguén dudng
don gian 1a glucose, v6i ndng do dudng 1a 2%.

— Céc chét chua nito: nhu protein, ure, mudi NH, va NOs. Protein phai qua enzyme
phan giai moi dung dugc.

— Cac mudi v6 co: 1a nhitg chat cung cip ngudn dam cho nAim. Hé soi ndm st dung
ngudn dam dé tong hop cac chét hitu co nhu: purin, pyrimidin, protein, tong hop
chitin cho véach té bao. Ngudn dam sir dung trong cac mdi truong & dang mubi:
mudi nitrat, mudi amon.

— Cac chat khoang: 13 nhitng chit khong thé thiéu dugc trong hoat dong sdng cia
nam, chung chiém 5 — 10% trong lugng khd. Cac chét can cho ndm bao gém P, K,
Mg, S, Cu, Fe, Co, Mn, Zn. Trong d6 K, P, Mg 1a 3 nguyén tb quan trong nhét, can
dén 100 — 500 mg/1. Cac chat Cu, Fe, Co, Mn, Zn 1a nhiing nguyén t6 vi lugng, chi

can lppm.



Vitamin: nhitng phan tir hitu co nay duoc dung véi luong rat it, chung khong phai
1a ngudn cung cap nang lugng cho té bao. Vitamin can thiét va giit chirc nang dic
biét trong hoat dong ctia enzym. Hau hét ndm héap thy ngudn vitamin tir bén ngoai
va chi can mét luong rat it nhung khong thé thiéu. Hai ngudn vitamin can thiét cho
nam 1a biotine (vitamine H) va thiamine (vitamine B1).

2.1.5.2. Anh huéng ciia cac yéu to vat Iy 1én su sinh truéng hé s¢i nim
Nhiét dé: anh huong truc tiép dén cac phan tng sinh héa bén trong té bao, kich
thich hoat dong cac chit sinh trudng, cac enzym va chi phdi toan bo cac hoat dong
séng ctia ndm. MJi loai nAm c6 mot khoang nhiét d§ khac nhau thich hop cho sy
sinh truéng va phat trién cla ching. Nhi¢t do nudi u h¢ sgi bao gid cling cao hon
so v6i khi nAm ra qua thé vai do. Nhiét 6 cao hoic thﬁp hon nhiét d¢ thich hop sé€
lam cho hé soi nAm sinh trudng cham lai hoac chét han.
Nude va dé am: néu nude khong du, soi nam sinh trudng cham, néu nudc qua
nhiéu thi d& moc ndm moc lam théi qua thé. Cac loai nAm & cac giai doan sinh
truong khac nhau c6 nhu cau vé d6 am khéac nhau. Mot s6 loai thudc ndm dam can
d6 am thich hop cho sy sinh trudng t6i wu cua soi nim 12 80 — 90%. Nhung hau
hét cac loai ndm can do am dé sinh trudng hé soi 1a 50 — 60% (Flegg, 1962).[7, 10]
Anh sdang: vi khong c6 diép luc nén nim khong can anh sang lién tuc. Trong thoi
ky sinh trudng soi nAm thi khong can anh sang. Nhung thoi ky phan hoa thé qua
can cudng do chiéu sang khac nhau tuy theo loai.
0, va CO,: nAm ludn phai ho hip nén khong thé thiéu O, va CO,. Khi ndm phan
hoa thé qua thi lugng O, khong 16n 1dm, nhung khi hinh thanh thé qua thi luong
O, tang 1én. Nong d6 CO, trong khong khi ting cao s& rc ché hinh thanh thé qua.
D¢ pH: hau hét cac nhom ndm moc trén thuc vat hay ky sinh thi thich hop d6i véi
moi truong pH thap. Céac loai nAm moc trén mun ba hay trén dét thi thich hop véi
moi trudong pH trung tinh hay méi truong kiém. Nhung mot sé loai ndm c6 kha
nang moc dugc & bién do pH kha rong. Mt s6 loai nAm co kha nang tu diéu chinh

pH mai trudng vé pH thich hop cho sy sinh trudng chinh ching. [7, 10]



2.2. NAm Linh chi
2.2.1. Phan loai
Néam Linh chi c6 vi tri phan loai rong rai hién nay. [3]
— Nganh: Mycota
— Nganh phu: Basidiomycotina
— Lop: Basidiomycetes
— Lép phu: Holobasidiomycotidae
— B0 : Polyporales
— Ho: Ganodermataceae
— Ho phu: Ganodermoidae
— Gibng : Ganoderma
— Loai : Ganoderma lucidum
2.2.2. Linh chi va tac dung trij liéu cia Linh chi
2.2.2.1. Gi6i thiéu vé nam Linh chi
Linh chi ¢4 nhiéu tén goi khac nhau nhu Bat Ldo Thao, Van Nién Thao, Tran
Tién Théao, Chi Linh, Poan Thao, Nam Lim... Mdi tén goi ctia Linh chi gan lién véi
mot gia tri duoc liéu cia nd. Tén goi Linh chi bat ngudn tir Trung Qudc, hay theo tiéng
Nhat 1a Reishi hoac mannentake, tén goi Latinh: Ganoderma lucidum.[14]
e Nam Linh chi trong thién nhién

Linh chi (Ganoderma) 1a cac loai ndim gd moc hoang trong thién nhién, c6 hang
tram loai khac nhau ciing ho nam gd (ganodermataceae).

C6 2 nhoém 16n 1a Linh chi va ¢6 Linh chi.

C6 Linh chi: 1a cac loai ndm gd khong cudng (hodc cudng rat ngan) cé nhiéu
tang (mdi nam thy tang lai phat trién thém mot 16p mai chong 1én). Mii nam hinh quat,
mau tir ndu xam dén den sdm, mat trén su si tho rap. Nam rat cimg (cimg nhu g lim
nén con goi 13 ndm lim).

Chung séng ky sinh va hoai sinh trén cy gd trong nhiéu nim (dén khi ciy chét
thi nam ciing chét). Vi vay cac nha bao vé thuc vat xép ¢6 Linh chi vao nhém cac tac
nhan gay hai ciy rimg, can khong ché. C6 Linh chi moc hoang tir dong bang dén mién

nti ¢ khap noi trén thé gigi. Trong rung ram, d§ &m cao, cay to thi nam phat trién
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manh, tan 16n. O Viét Nam di phat hién trong ring sdu Tay Nguyén c6 nhitng ciy
nam c6 Linh chi 16n, co cay tan rong t6i hon 1 mét, ning hon 40kg.

Tén khoa hoc: Ganoderma applanatum (Pers) Past. C Linh chi c6 hang chuc
loai khac nhau. [17]

Linh chi: I cac loai nAm gd moc hoang ¢ nhitng ving ndi cao va lanh ¢ cac

tinh T& Xuyén, Quang Tay, Quang Déng (Trung Qudc). NAm c6 cudng, cubng nim cé
mau (mdi loai c6 mot mau riéng nhu niu, do vang, d6 cam). Thu tang mau tring nga
hodc mau vang. Mii nam c6 nhiéu hinh dang, phé bién 13 hinh than, hinh tron, mit trén
bong. Nam hoi cting va dai.
Tén khoa hoc: Ganoderma lucidum (Leyss ex Fr) Kart (Linh chi ¢ rat nhiéu loai khac
nhau). Sach Ban thdo cuong muc (in ndm 1595) cia Ly Thoi Tran, dai danh y Trung
Quéc di phan loai Linh chi theo mau sac thanh Luc bao Linh chi (6 loai), va khai quat
tac dung trj liéu cua Linh chi. Linh chi déu c6 tinh binh, khong doc, co tac dung lam
tang tri nhd, dudng tim, bo gan khi, an than, chira tri tirc nguc. Vi he ho hép coO tac
dung ich phoi, thong mili, chita ho nghich hoi, an than, ich ty khi. Nam Linh chi con
c6 cac tac dung chita tri chimg bi tiéu, bo than khi, chira tri dau nhirc khép xwong, gan
c¢dt... Nam Linh chi dugc Ly Thoi Tran coi nhu mot than duoc, dn nhiéu lan co thé
nhe di ma khong gia, séng lau nhu than tién. [1, 17]

Linh chi c6 t6i 2000 loai va phd bién nhit 13 Ganoderma lucidum va
Ganoderma zaponicum. Ngoai ra cac loai ¢6 Linh chi Ganoderma applanatum co hiéu
luc chéng khdi u cao nén rat dugc Han Quéc chu trong. Thém vao d6 loai Ganoderma
boninense thuong dugc moc trén cay co dau (Eleais guineensis) ciing dugc Malaysia
chu trong dé cai tién quy trinh trong ngan ngay (c6 thé thu hoach sau 40 ngay). O Thai
Lan nudi trong ca Ganoderma lucidum va Ganoderma capense ( Linh chi s0). O New
Orleans (Hoa Ky) lai ¢c6 chung Ganoderma meredithiae.

O Viét Nam, loai chuan Linh chi Ganoderma lucidum méi duoc nudi trong
thanh cong trong phong thi nghiém (1978). Nam 1994 loai nAm Lim — mot chung Linh
chi d6 dic sic cua céc rung Lim Bic Viét Nam da duoc Pham Quang Thu dua vao

nudi trong chu dong. [4, 17]
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2.2.2.2.T4c dung tri liéu ciia NAm Linh chi

O cac nude bong Nam A, (Trung Quéc, Nhat Ban, Han Quéc, bai Loan...)

viéc nghién ctru, phat trién va st dung Linh chi dang duoc cong nghiép hoa véi qui mod

16n vé phan loai, nuodi trong chu dong, ché bién va bao ché dugc pham, dong thoi

nghién ctru héa dugce cac hoat chét, tac dung dugc ly va phuong cach diéu trj 1am sang.

Gia tri duoc 1y cua Linh chi cang dugc khing dinh khi Hoi nghi Nim hoc thé gi6i

thanh 1ap Vién nghién ctru Linh chi Qudc té tai New York. [14]

Bang 2.1. Luc bao Linh chi va cac tac dung tri liéu (Ly Thoi Tran, 1590)

Tén goi Maiu sic Dic tinh duoc 1y
] ) Vi chua, tinh binh, khong ddc chira tri
Thanh chi (Long Chi) Xanh ., .
sdng mat,bo gan khi, an than, tang tri nho.
. _ ) Vi dang, tinh binh, khong doc, ting tri
Hong chi (xich chi) bo ) , _
nhé,dudng tim, bo trung, tri tirc nguc.
o ) Vi ngot, tinh binh, khong ddc, an than,
Hoang chi (kim chi Vang
ich ti khi.
_ , , Vi cay, tinh binh, khong doc, ich phoi,
Bach chi (ngoc chi) Trang _ . . _
thong miii, an than, chira ho ngich hoi.
. L Vi ngot, tinh binh, khong doc, tri bi tiéu,
Hac chi (huyén chi) Den
ich than khi.
Vi ngot, tinh 6n, khong doc, tr1 dau nhuc
T chi Tim

xuong khép, gan cot.

e Theo cach dién dat truyén thong cta nguoi phuong Pong, cac tac dung cu thé

ctia nAm Linh chi dugc tap hop vao nhitng mit tac dung 16n nhu sau:

— Kién ndo (Iam sang su6t, minh man).

— Béo can (bao v¢ gan).

— Cuong tam (thém strc cho tim).

— Kién vi (cung c6 da day va hé tiéu hoa).

— Cuong phé (thém strc cho phoi, hé ho hap).

— Giai doc (giai toa trang thai nhiém doc).

— Gidi cam (gidi toa trang thai bi cam).
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— Trudng sinh (séng l4u, ting tudi tho).

e Qua phan tich cac hoat chit vé& mit duoc tinh, dugc 1y va sir dung ndm Linh chi,
ngudi ta thiy Linh chi c6 tac dung rat tot v6i cac bénh:

— Doi voi bénh vé hé tim mach: nam Linh chi c¢6 tac dung diéu hoa, 6n dinh
huyét ap. Khi dung cho nguoi huyét 4p cao, ndm Linh chi khong 1am ting ma lam
giam bot, dung nhiéu thi huyét 4p 6n dinh. Dbi voi nhitng nguoi suy nhuge co thé,
huyét ap thap thi nam Linh chi co tic dung nang huyét 4p 1én gan muc dé chiu nho cai
thién, chuyén hoa dinh dudng. D6i v6i bénh nhiém m&, xo mach, ding nidm Linh chi
c6 tac dung giam cholesterol toan phan, 1am ting nhém lipoprotein titrong cao trong
mau, lam giam hé sd sinh bénh. Nam Linh chi 1am giam xu thé két bo cua tiéu cau,
giam nong d6 m& trong mau, giam co tic mach, giai toa con dau that tim.

— Doi v6i cdc bénh vé hé hdp: ndm Linh chi dem lai két qua tot, nhat 1 voi
nhimng ca diéu trj viém phé quan di tng, hen phé quan t&i 80% co tac dung giam va
1am nhe bénh theo hudng khéi han. [16]

— Kha nang mién dich: nAm Linh chi ¢6 chtra mét luong 16n Germanium hiru
co, Polysaccharides va Triterpenes. Nhimng thanh phan nay di duoc chimg minh 13 tét
hon cho hé mién dich va cai thién hé mién dich ctia ching ta. [18]

— Chita bénh gan: 6 Trung Qudc, Linh chi thuong duoc ké vao don thude cho
nhitng bénh nhan bi viém gan mén tinh. Trong diéu tri lau dai tir 2 — 15 tuan thi ti 1&
chita hiéu qua 1a tir 70,7 — 98 %. O Nhat, phan chiét nAm Linh chi d duogc bao cdo 1a
¢6 hiéu qua ddi v6i nhitng bénh nhén suy gan.

— Hiéu qua chong ung thw: Linh chi duoc xem 1a mot chét rat c¢é trién vong
trong viéc chira tri va ngan chdn mot ph?m nao dé d6i véi bénh ung thu. Trong mot
nghién ctru cho thidy nam Linh chi c6 thé ngin chian sy bam dinh va su di cin cua
nhing té bao ung thu tuyén vi va tuyén tién liét. Bang viéc két hop cac phuong phap
xa tri, hoa tri, giai phdu voi tri liéu ndm trén cac bénh nhan ung thu phdi, ung thu va
va ung thu da day c6 thé kéo dai thoi gian séng trén 5 nim cao hon nhoém khong ding
nam. Nhiéu thong tin & Dai Loan cho biét néu ding ndm Linh chi trong trén gd long
ndo diéu tri cho cac bénh nhan ung thu cb tir cung dat két qua tot - khéi u tiéu bién

hoan toan. Trén co s nguyén 1y hiéu dung 1a do nam Linh chi lam tang va khoi phuc
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hé mién dich. Hang nim doanh thu cua cac ché phim chdng ung thu diéu ché tir cac
loai ndm Linh chi ¢ Dai Loan dat trén 350 triéu USD. [1, 4, 16, 21]

Cong trinh cua Zhibin Lin (1994) da chi ra nguyén 1y hiéu dung la tdng khoi
phuc hé mién dich, nho d6 cac phac dd tri liéu: xa tri, hoa tri, giai phélu dat két qua cao
hon.

— Khd néng khang HIV: dé khao sat kha nang khang HIV cua cic hop chit
trong nam Ganoderma lucidum, nguoi ta di sir dung dich chiét tir qua thé trong thir
nghiém khang virus HIV — 1 trén céc té bao lympho T ¢ ngudi. Su nhan 1én cua virus
dugce xac dinh qua hoat dong phién ma nguogc trén bé mit cac té bao lympho T di
dugc gay nhiém HIV — 1. Két qua cho thiy c6 su trc ché manh mé hoat dong sinh san
ctia loai virus nay (Gau J.P, 1990; Kim, 1996). Do d6, nhiéu qudc gia da dua Linh chi
vao phac dd diéu tri tam thoi, nhdm ting cudng kha ning mién dich va nang d& thé
trang cho cac bénh nhéan trong khi AZT, DDI, DDC, con hiém va rat dat [4]. Cac
nghién ctru tai Nhat Ban da chimg minh céc hoat chat tir nAm Linh chi ¢6 tic dung nhu
sau: (Masao Hattori, 2001).

e Ganoderiol F va ganodermanontirol c6 hoat tinh chong HIV — 1.
e Ganoderderic acid B va lucidumol B c¢6 tdc dong tic ché hitu hiéu protease

HIV-1.

e Ganodermanondiol va lucidumol A trc ché phat trién t& bao Meth — A (mouse
sarcoma) va LLC (mouse lung carcinoma).
Ngoai ra cac ganoderma alcohol 1a lanostane triterpene véi nhém hydroxol (- OH)
& vi tri C2s c6 kha nang chéng HIV — 1, Meth — A va LLC & chuét. [4, 10]

— Khd nang antioxydant: nhiéu thuc nghiém chi ra vai trd clia cdc saponine va
triterpenoid, ma trong d6 Ganoderic acid duoc coi 1a hiéu qua nhat (Wang C.H, 1985).
Nhirng nghién ctru gan day dang day manh theo hudng 1am giau Selenium - mot yéu td
khoang c6 hoat tinh antioxydant rit manh — vao nidm Linh chi. Chinh vi vy con nguoi
c6 thé chd doi vao mot duoc phﬁm tang tudi tho, tré hoa tir nAm Linh chi noi chung va
Linh chi Viét Nam noi riéng. [4]

Céc hoat chét sinh hoc trong nidm Linh chi c6 kha ning khir mét s6 goc tu do
sinh ra trong qua trinh 130 hoa co thé hay sau khi bi nhiém xa. Chiing 1am phuc hdi cac

t6 chtrc bi ton thuong va khong giy hiéu tmg phu nao cho co thé. [3, 10]



14

Dé sir dung ndm Linh chi chita bénh, ngudi ta thuong diung mét sd cach nhu
sau: [15]

— Ngam ruou: ndm Linh chi thii méng, ngdm trong rugu manh 40°-45°C, sau
20 ngay c6 thé str dung (ngay udng 2 1an, mdi 1an mot chén con).

— Sic nudc udng: ldy mot khédi lwong Linh chi khoang 3 — 16 gam cho 1 lan
sdc (d6 3 bat nudc dun soi co dic dé 1dy mot bat, 1am 3 1an nhu vdy). Sau d6
d6 tron 1an v6i nhau dé udng

— Ubng dang tra: sdy ndm Linh chi, nghién nat thanh bot, mdi 1an udng 3-7
gam (cho vao 200ml nuéc s6i) ham lai sau 10 phut rdi ubng.

— Baochéo dang che, thudc vién...

Bang 2.2. Mt s6 bai thudc chira bénh ¢é nam Linh chi [7]

Tac dung diéu tri Pha ché Céch dung

Suy nhuoc than kinh, nhtrc | Linh chi 1 — 3g Sac uong moi ngay 3 lan

dau, chéng mat, nglra ban

dém.

Viém gan mén tinh, suyén | Linh chi 50g Nghién bot udng mdi lan 1 —

phé quan, viém than 1.5g, ngay udng 3 lan

Bénh tim dai Bot Linh chi 30, | Nghién bot 9 — 15g udng voi
bot dau 90g nudc s6i, ngay udng 3 lan

Cao huyét ap, viém gan | Linh chi 10g Sac nudc udng, moi ngdy 3

man tinh lan

Dau da day Linh chi 30g, rugu | Ngdm rugu 14 ngay, ngay
vang 250g ubng 2 1an, mbi lan 15ml

2.2.3. Hoat chit sinh hoc ctia nAm Linh chi
Ganoderma lucidum thudc loai nAim dam c6 lich st 1au doi trong nén y hoc ¢6
truyén cac nudc phuong Pong. Nhidu thanh phan co hoat tinh sinh hoc di dugc xac
dinh trong qua thé, to nam, bao tir va trong ca moi trudng nudi ciy. Polysaccharide va
triterpenes 1a hai hoat chit sinh hoc chinh trong sé d6. Polysaccharide tir Ganoderma
lucidum dugc tim thiy trudc tién trong phong thi nghiém c6 tac dung chéng lai ung

thu theo con duong di€u bién mién dich. Mgt vai nghién ctru cho rang triterpenes co
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hoat chét sinh hoc chéng lai sir oxy héa, cin bing luong cholesterol, chdng ting huyét
ap, bao vé gan, tong hop cholesterol...[18]

Nghién ctru méi nhét cia Vién Nghién ciru Linh chi hoang dai ciia Trung Qubc
cho thdy, Linh chi c6 lugng germanium (mét chat gitp khi huyét lru thong, thac day
su hap thu 6xy cua té bao) cao hon nhan sim 8 1an. Luong polysaccaride cao trong
Linh chi gitp ting cudng mién dich, lam manh gan, ¢ 1ap va diét cac té bao ung thu.
Cac hoat chit ctia Linh chi con c¢6 tac dung chéng di Ung, chéng viém, chira tri cac
bénh lién quan dén tim va huyét 4p, 1am manh than, bd phdi, manh gin xuong, ting tri
nhd, chéng 130 hoéa...[3]

2.2.3.1. Ganoderma polysaccharide (GLPs) [3, 10]

Pholysacharide 1a mot trong nhitng thanh phan hitu hiéu nhat chaa trong Linh
chi, rat duoc cac nha y dugc hoc coi trong. Thanh phén Pholysacharide ¢ Linh chi
(Ganoderma lucidum Pholysacharide) nay da dugc phan ly thanh hon 200 loai, trong
d6 phan 16n 1a chit thudc loai két cau, ton tai ¢ thanh té bao, va mot sb it 1a chét ton
trir, ton tai & trong té bao.

Céc Pholysacharide c6 cu tao lap thé dang xodn dc, giita 16p xodn dc chu yéu
dinh vi ¢ dinh béng hydrogen bond, phan tor lugng méy tram dén méy ngan van,
ngodi mot s it tiéu phan tir da dudng, dai da s6 khong hoa tan & trong rugu nong do
cao, nhung c6 thé hoa tan trong nudc noéng. Hoat tinh duwgc 1y ctia Pholysacharide &
Linh chi c6 lién quan dén két cau 1ap thé, cau hinh lap thé dang xoan dc bi pha hiy thi
hoat tinh ctia Pholysacharide giam di nhiéu.

e Vai tro duoc hoc
— Kich thich hé mién dich co thé.
— Gia tang kha ndng dung nap oxygen.
— Giam gdc tu do hydroxyl.
— Uc ché khdi u phat trién.
— Bao vé co thé chéng lai tia buc xa.
— Tang chirc ndng gan.
— Duy tri kha nang tai sinh tiy va co mot cach binh thuong.

— Tham gia tong hgp ADN, ARN va protein.
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2.2.3.2. Ganoderic Acid

Ganoderic acid dugc dinh hudng 1a mot cyclopropene hodc cyclopentene. Ham
luong ganoderic acid thay doi theo giéng Linh chi, méi truong nudi trong, giai doan
bao tir ganodermal. Chinh su thay doi nay 1am cho mc d6 diang bi anh huéng. Ham
luong G.acid cao thi c6 nhiéu vi dang. [22, 23]

Triterpenoid 13 nhitng hop chat duogc tong hop tir 6 don vi isopren. Cac triterpen
c6 bg khung chinh tir 27 — 30 nguyén tir carbon (CsgHyg) rat thuong gédp trong thuc vat.
Céc triterpenoid ton tai dudi dang tu do (khéng c6 phin dudng), ¢ cu tric vong,
mang mot s6 nhom chirc nhu: -OH; -Oac; eter -O-; Carbanil C=0; ndi déi C=C. Pic
tinh chung 14 c6 tinh than dau (tan t6t trong eter dau hoa, hexan, eter ethyl, cloroform),
it tan trong nudc ngoai trir khi chiing két hop véi duong dé tao thanh glycosid. [10, 15]

e Vai tro duoc hoc
—Ha huyét ap nho tac dung cua ganoderic acid B, D, F, H, K, Y va ganodermaditol.
—Uc ché téng hop Cholesterol do Ganoderic acid, Ganodermic acid M, F, T, O.
— U’ ché giai phong Histamine c6 Ganoderic acid R, S.
—Chtrc nang bao vé gan do tac dung cuia Lucidone A, Lucidenol.
—Chédng khdi u c6 Ganosporelacton A, B.

Diém dic biét chi ¥ ¢ nhom hoat chit duoc 1y triterpenoid 1a st dung timg
triterpenoid tinh khiét riéng r& thi hoat Iyc thap hon khi ding céc phan doan tach chua
tinh ché. Co nghia 1a khi sir dung to hop cac dong phan cta chung sé& c6 hiéu qué hon.
Nén viéc str dung nam Linh chi thuong duoc dung toan bo dich chiét tir nAm.

2.2.3.3. Ganoderma Adenosine
Adenosine thudc nhém purine va 1a thanh phan chinh trong ciu tric nucleic acid.
Nam Linh chi c6 nhiéu dan xuét adenosine, tat ca chung déu co hoat tinh dugc liéu manh.
e Vai tro duoc hoc
—Giam do nhét mau.
— U’ ché két dinh tiéu cau.
—Ngéan chan hinh thanh cyc nghén.
—Tang lugng lipoprotein 2 — 3 phosphricglycerine.
—Gia tang kha ning van chuyén oxygen, ting luu lvong méau cung cp cho nio.

—Loc méu va ting tudn hoan mau trong co thé. [22, 23]
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2.2.3.4. Alkaloid
Alkaloid 14 nhitng hop chat hitu co c6 chira nito, da s6 ¢6 nhan di vong, c6 phan
ung kiém, chung c6 cAu trac hoa hoc va hoat tinh sinh hoc rat da dang. Tuy nhién cling
c6 mot sd alkaloid khong c6 nhan di vong voi nito va mot sb alkaloid khong cé phan
g kiém. Mot s alcacoid con c6 thé co phan tng acid yéu do c6 nhém chirc acid
trong phan tu. [10, 15]

Pa s6 alkaloid khong mau, & trang thai két tinh ran. Mot vai alkaloid & dang nhua
v6 dinh hinh, mét vai alkaloid ¢ dang 16ng va c¢6 mau.

Cac alkaloid & dang ty do hau nhu khéng tan trong nude, nhung thudng tan trong
dung mai hitu co: chloroform, ether diethyl, alcol bac thap. Cac mudi cua alkaloid thi
tan trong nudc, alcol va hau nhu khong tan trong dung méi hitu co. Chinh vi thé, tinh
hoa tan cua cac alkaloid dong vai tro quan trong trong viéc ly trich alkaloid ra khoi
nguyén liéu va trong k¥ nghé duoc pham diéu ché dang thudc dé udng.

e Vai tro duoc hoc
Alkaloid 13 nhitng chat c6 hoat tinh sinh hoc, nhiéu tng dung trong nganh y
dugc va nhiéu chit rat doc. Cac alkaloid c6 tic dung khac nhau tuy thudc vao cau tric.
— Téc dung 1én hé than kinh.
— Téc dung 1én huyét ap.
— Téc dung tri ung thu.
2.2.3.5. Hop chat saponin
Saponin 13 mot nhom chét trao d6i thir cAp quan trong trong thé gi6i thuc vat.
Tén goi saponin bat nguodn tir tir Sapo trong tiéng latinh, ¢ nghia 1a xa phong. Saponin
c6 tinh chat dic trung: khi hoa tan vao nudc sé c6 tac dung 1am giam sirc cang bé mit
cua dung dich va tao nhiéu bot. Saponin thuong ¢ dang vo dinh hinh, c6 vi déng.
Saponin rat kho tinh ché, c6 diém néng chay cao tir 200°C tré 1én va co thé trén 300°C.
Saponin bi tia bdi chi acetate, hydroxide barium, sulfate amonium nén loi dung tinh
chat nay dé co lap saponin.
Vé phuong dién hoa hoc, saponins dugc xac dinh gém nhiing cAu tric khac

nhau: triterpenoids, glycosylated steroids va steroidal alkaloids.
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— Saponin triterpenoid: phan aglycon cua saponin triterpenoid c6 30 cacbon, ciu
tao boi 6 don vi hemiterpen va chia lam 2 nhom: saponin triterpenoid
pentacyclic va saponin triterpenoid tetracyclic.

— Saponin steroid: gom cac nhom chinh: spirostan, furostan, aminofurostan,
spiroalan, solanidan. [10, 19]

e Vai tro duoc hoc.

— Tri long dom, chira ho.

— La chét phu gia trong mot s6 vic xin.

— Téc dung thong tiéu.

— Téc dung khang viém, chdng khdi u.

2.2.3.6. Germanium hiru co
Gemanium la nguyén t hiém, do nha khoa hoc nguoi Pic kham pha vao nim
1885. N6 ¢6 nhitng dic tinh duoc 1y rat tot nhu:

— C6 thé cung cip mot lugng 16n oxygen va thay thé chirc ning ctia oxygen. N6
kich thich kha ning van chuyén oxygen tuin hoan mau trong co thé 1én dén 1,5
lan. Vi thé, 1am ting muc do trao doi chat va ngin chin qua trinh 130 hoa.

— Gemanium hiru co s€ duy tri mirc nang lwgng mot cach binh thuong trong co
thé va bao v¢ strc khoé.

— Piéu hoa va kiém soét qua trinh trao doi chét bi x4o tron khi té bao ung thu xuat
hién, tir 46 ngdn chin té bao ung thu phat trién. [22, 23]

2.2.4. Pic diém hinh thai — cAu triic — sinh thai

2.2.4.1. V& hinh thai

Nam Linh chi 14 dang thé qua. Thé qua c6 cudng dai hoic ngin, thuong dinh
bén, d6i khi dinh tam. Cudng nam thuong hinh tru hoic thanh manh (c¢& 0.3 — 0.8 cm
duong kinh), hodc map khoe (2 — 3.5 cm duong kinh), it khi phan nhanh, dai tu
2.7 — 22 cm, d6i khi c¢6 ubn khuc cong queo. Lép vo cudng lang do — nau do — nau
den, bong, khong c6 16ng, phi sudt 1én bé mit tan nam.

Mi ndm khi non c6 hinh tring, 1on dan c6 dang than, gﬁn tron, doi khi xoe hinh
quat hodc c¢6 hinh dang khac thudong. Trén mit ndm c6 van gon dong tim va c6 chia
ranh phong xa, mau sic d6 ndu, nau tim, nau den, nhin bong, lang nhu veni, thuong

saim mau dan khi gia. Kich thuéc tan bién dong 16n tir 2 — 36 cm, day 0.8 — 3.3 cm.
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Phén dinh cubng gb 1én hay 1dm. Phan thit nAm mau vang kem — nau nhot, phan chia
theo kiéu 16p trén va 16p dudi.

Khi ndim dén tudi trudong thanh thi phét tan bao tir tir phién c6 mau nau sam.
Bao tir ndm thudng c6 dang hinh trimg cut ddu mau ri sit. Ciu tao vo ngoai bao tir
gdm hai 10p, c6 thé quan sat dugc dudi kinh hién vi. Lép ngoai nhin, 16p trong cd
nhiéu gai nho, ndi lién hai 16p v6. Bao tir ndm Linh chi ¢ kich thudc trung binh
45-6,5x85-11,5um

Khi nudi cdy to ndm lac ddu c6 mau trang, sau chuyén sang mau vang, sgi nam
ngin thanh nhiéu phan va hinh thanh cac bao tir v6 tinh. Chu ky séng cua nim Linh
chi gidng nhu hau hét cac loai ndim khéc, nghia 13 cling bat dau tir cac bao tir, bao tir
nay mam phat trién thanh hé mang soi to nam. Gap diéu kién thun loi soi nAm sé& két
thanh ny nim, nu phat trién than chdi, rdi tn va thanh tai trudng thanh. Trén tai sinh
ra cac bao tir, bao tir phong thich ra ngoai va chu trinh lai tiép tuc. [1, 3, 4]

o Chu trinh séng ctia nAm Linh chi. [10]

L ZEES Qui thé \4 Dam
/ Soi nim song nhan
L
] \
P ini don nh
Se1na d
A — ) Pho1 nhan trong

Dam va bao tir _e) dam
dam 4

J?/

Hinh 2.2. Chu trinh phat trién ciia nam Linh chi

2.2.4.2. V& sinh thai

Nam Linh chi moc trén cdy than gd (thudc bo dau fabales) séng hay da chét.
Nam moc t6t dudi bong rop, anh sang khuéch tan nhe.

O Viét Nam, nam Linh chi phan bé khip tir Bic chi Nam, tiy theo ting ving
ma co cac chung loai khac nhau. O nhitng vung thap c6 d6 cao dudi 500 m, c6 cac
chung chiu dugc nhiét d6 cao (28 — 35°C) nhu ving chiu thd song Hong, ving trung
du Bic B0, ving dong bang song Ciru Long. O ving cao nhu Pa Lat, Sapa, Tam

Dao. .. lai co cac ching loai 6n hoa, thich hop nhiét do thap (20 — 26°C).
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2.3. Pi¢u kién sinh truwéng va phat trién ciia nam Linh chi
— Dinh dwéng

Ngudn cacbon: ngudn cacbon chu yéu 1a dudng glucose, saccharose, maltose,
tinh bot, pectin, lignin, cenlulose, hemicenlulose, tir 46 chiing tong hop ning luong va
tao thanh cac chat can thiét.

Nguon nito hitu co: protein, pepton, acid amin, ngoai ra c6 thé hap thu ure, mudi
amon, sulphate amon. Nito khong duoc qua nhiéu lam cho soi ndm moc nhiéu kho
hinh thanh thé qua.

Trong giai doan sinh truéng soi nam, ti 1¢ C/N 1a 25/1. Giai doan hinh thanh thé
qua, ti I¢ 1a 30/1 hoac 40/1.

Nguyén t6 vi luong: Ca, P, Mg, K. Ngudn vi luong d6 chi thém trong qua trinh
nudi cay giéng me, con khi trong thi ching c6 trong cac nudc va ndng san pham.

— Nhiét do
Thich hop nhat 1a 22 — 28°C. Khi cdy ting sdu nhiét do thich hop 1a 28°C,
khong thap hon 27°C. Thong thuong nhiét d6 thich hop cho Linh chi phat trién 1a 24 —
28°C. Nhiét do khong nén thay d6i 16n, néu thay d6i nAm Linh chi kho phat trién thanh
tan ma ¢ dang strng huou, dang duoi ga.
—Pj Am
Ham luong nudc moi truong thuong 65% 1a vira, qua nhiéu hodc qua it s& anh
huong dén su phat trién cua soi nAm. Do am khong khi nén gitt ¢ 85 — 95%, nudi ciy
trong phong can giai quyét van dé vé d6 am va thong thoang gid.
— Khong khi
Nam Linh chi 14 loai hdo khi vi vdy can thong gio, giit @6 4m va nhiét do thich
hop. Khi nudi cdy nidm trong tang 1ong can phai lac 100 — 150 vong/phut. Lic manh dé
lam s¢i ndm dut doan.
— Anh sang
N4m Linh chi can anh sadng tan xa. Soi nam nudi trong diéu kién tdi 1a tdt nhat.
—Tri s6 pH
pH cta méi trudng nudi nAm Linh chi 1a 3 — 7.5, thich hop nhét 1a 5 — 6. Trong

mdi truong 10ng 13 4.5 — 5. Trong vat lidu trong ndm diéu chinh pH tir 5.8 — 6 1a vira.
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2.4. Nguyén liéu tréng nam Linh chi

Linh chi sir dung nguyén liéu chu yéu 1a mun cua tuoi, kho cua cac loai gb
mém, khong c6 tinh dau va doc t6. Hodc c6 thé trong Linh chi tir nguyén liéu 13 than
b, cac cay thudc ho than thao. Ngoai ra co thé tréng Linh chi trén rom, ra, bi
mia...Viét Nam nam trong vung khi hau nhiét dé1 gié mua, giau phé liéu cellulose dac
biét 1a mun cua cy cao su, tao diéu kién cho nghé tréng nim phat trién manh. [10, 16]

Bang 2.3. Ham lwong cac chit ¢6 trong min cwra [2]

Thanh phan Ham luong %
Protein tho 15
Lipid tho 1,1
Celulose va lignin 71,2
Hydrat cacbon hoa tan 25,4

Céc loai bot cam ngii cdc, bot banh dau duoc xem la nguén dinh dudng co ban
cho nam, ham lugng bd sung cua ching kha cao, tir 15 — 20% so voéi tong luong co
chat. Pay 13 ngudn cung cip vitamine va dam hitu co quan trong cho ndm Linh chi —
loai ndm doi hoi ti 16 C/N nho, nhét 1a trong nhiing giai doan dau cua qua trinh sinh
treong (Trinh Tam Kiét, 1983; Ly Kién, 1992). [4]

Bang 2.4. Thanh phan dinh duéng trong cam [2]

. Ham luong (%)
Thanh phan .
Céam gao Bo6t bap
Protein tho 10,88 9,6
Lipid tho 11,7 5,6
Cellulose tho 11,5 3,9
Hyrat cacbon c¢6 thé hoa tan 45 69,6

Trong san xuit nguoi ta b sung thém vao co chat chi yéu 1a dam. Tuy ting
loai nAm, dam cho vao phai can dbi voi cacbon thi nAm méi phat trién tét. Moi lién hé
giita nguén dam (N) va cacbon (C) duoc biéu thi bang ti 1¢ C/N. Thuong ti 18 C/N
trong giai doan nudi to 1a 25/1 va trong thoi ky ra qua thé 1a 30/1 — 40/1. [7]
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Mot thanh phan khéng thé thiéu nita d6 1a khoang: P, K Na, Mg, Ca, Mo,
Zn...v6i luong rat it. Viéc bd sung mudi khoang s& 1am thay doi pH hodc gy céc tac
dung nguoc khac va 1am ting gia thanh san pham.

Céac mudi khoang duoc st dung [2]

- Super lan (Ca(H2P04)2.H20 + CaSO0a4), ¢6 chira 14 — 20% P,0s.
— Calxi cacbonate (CaCOs3).
— Magie sunphate (MgSO4.7H20).

Viéc st dung phan bon hoa hoc lam ting luong dam dang ké nho st dung cic
amon c6 chira nito. Khi nito duge nim bién dudng thi thanh phan con lai ctia hop chat
bi bién doi va lam thay d6i pH cua co chat. Ngoai ra, ngudi ta con tron cam gao hoic

cam bép chira 1,18% nito. [7]
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Phén 3. VAT LIEU VA PHUONG PHAP THI NGHIEM

3.1. Thoi gian, dia diém
— Thoi gian: tir 6/2 — 7/2006
— bia diém: tai BO mén Cong Ngh¢ Sinh Hoc, truong Pai hoc Nong Lam TP. HCM.
3.2. Vat li¢éu thi nghiém
3.2.1. Giong

Hinh 3.1. Nim Linh chi dé6 moc tw nhién tai trwong Pai hoc Nong Lam
Néam Linh chi d6 dugc hai tai khu cong nghé thong tin, truong dai hoc Nong Lam.
Nam moc quanh gdc cdy khé, c6 cai lau nam rat to va cing (chiu dugc stc ning
khoang 60 kg). Sau d6, nim duoc dem phan 1ap va 1am thuan gidng.
3.2.2. Méi truwong phén lap gidng
Theo T. Mizuno (1998), mdi trudng phan 14p nén cé maltose dé lam thuan
gidng. Ngoai ra, moi truong con c6 thé thém khang sinh Ampicillin 1% dé qué trinh
phan 1ap tranh nhiém khuan.

Cong thirc moi truong:

Pepton 10g
NaCl 5¢9

Glucose 25¢
Maltose 50¢
Agar 209

Nudc chiét 1000 ml
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3.2.5. Méi truong khio sat lan to

— Moi truong PGA
Khoai tay 2009
Glucose 20 ¢
Maltose 15¢
Agar 209
Nude cat 1000 ml

— Mbi trudng PGA + 10 % dich chiét ca rot (100 ml)
— Moi truong PGA + 10 % nude dua gia (100 ml)

— Moi truong Mizuno

Pepton 19
Cao men 19
Glucose 159
Maltose 15¢
Agar 209
Nuéc chiét 1000 ml
— MGoi truong Raper — dox
Pepton 29
Cao men 29
Glucose 209
KH,PO, 0.46 g
K,HPO, 1g
MgS0,.7H,0 0.5¢
Agar 209
Nudc cat 1000 ml

3.2.3. M6i trwong nhan giong
Lua gao tbt, ndu nut nanh, vét ra dé rao, tron chung v&i mat cua, cam gao va
cam bap v6i nhiing ti 18 khac nhau.

D6 am clia moi truong nhan giéng khoang 60 — 65 %
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3.2.4. Gia thé tong hop trong nim
— Giathé 1 (GT1) (Lé Xuan Tham, 1996)

Mun cua g6 tap 65 %
Céam gao 15%
Cam bép 10 %
Trau 10 %
Voi 1%
SA 5 %o
Lan 1%
MgS0,.7H,0 0.5 %o

— Gia thé 2 (GT2) (Tran Vin Mio, 2004)
Mun cua 75 %
Trau 25 %
SA 2 %o
Voi 1%

— Gia thé 3 (GT3) (Nguyén Lan Diing, 2002)
Mun cua 5%
Cam gao 25%
Voi 0.25 %

— Gia thé 4 (GT4) (Nguyén Minh Khang, 2005)
Mun Cua 100 %
SA 5 %o
DAP 2.5 %o
Voi 0.25 %

Tron déu mdi loai gia thé, thém nudc dé dat d6 4m 60 — 65 %. Pong vao bich.
Téng s6 1a 120 bich, 30 bich cho mdi loai gia thé.
3.2.6. Méi trwong nhin sinh khéi
Moi truong long (khong co agar) tuong trng vo1 moi truong agar ¢6 kha nang

lan to nhanh nhat trong 5 loai méi truong khao sat lan to.
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3.2.7. Dung cu
— Dia petri, chai thay tinh (500 ml), bao nylon (PP 15 x 25 cm), dng nghiém
— NOoi hép, ti sdy, can phan tich, ti cdy, may do pH, kinh hién vi quang hoc.
3.2.8. Héa chit sir dung
— Hoa chit vo co: AgNOs, Bi(NOs)s, Fe,(SO,)s, HCI, HgCl,, HNO;, H,SO,,
Kl, NaOH, NH,OH.
— Céc hoa chét hitu co: anhydric acetic, chloroform, diethyl ether, ethanol.
3.3. Phuong phap thi nghiém
3.3.1. Quan sat hinh thai gidi phiu quéa thé va dinh danh nim Linh chi dé
moc tw nhién bang bao tir dwéi kinh hién vi
3.3.1.1. Hinh thi giai phiu qua thé nam
Quan sat hinh dang, mau sic, kich thudc cia tat ca qua thé nam Linh chi trong
thir nghiém. Sau d6, cit d6i qua thé va quan sat hinh thai giai phau cta chung.
3.3.1.2. Quan sat hé s¢i nam
- Léy mét it soi nAm dan déu vao 1 giot nudc ¢ trén lam kinh.
— (6 dinh soi ndm trén lam kinh béng cach ho nhe méat dudi lam kinh qua lai.
trén ngon lira dén con.
— Nhuom bang dung dich fushsin trong 5 — 10 phit.
— Rua thubc nhuém bang con 95 %.
— Rua ngay voi nudc cat dé chdm dut cong doan tdy mau.
— Quan sat mau vat dudi vat kinh 100x.
3.3.1.3. Pinh danh nim Linh chi dé bang bao tir dwéi kinh hién vi
— LAy qua thé ndm Linh chi do trong giai doan phong thich bao ttr, dit 1én 1 to
gidy tring dé thu bao tir.
— Dung khuyén cay 13y it bao tir roi dan déu vao 1 giot nudc trén lam kinh.
— Cb dinh bao tir trén lam kinh béng cach ho nhe mat dudi cua lam kinh qua
ngon lira dén con dén kh.
— Quan sat bao tir ndm duéi vat kinh 100X.
e Cic chi tiéu dinh danh bang bao ti:
- Hinh dang.

— Mau sac.
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3.3.2. Phan lap nidm Linh chi dé moc tw nhién

Theo c4ac nha nghién ctru hién c6 hai phuong phap phan 1ap co ban: phan 1ap tu

bao tir va phan 1ap tir hé soi qua thé nim.

Theo danh gi4 thi phéan l4p tir hé soi qua thé vira don gian, hiéu qua ma van dam

bao chit lugng cia gidng. Cho nén chiing t6i chon phuong phap nay dé thuc hién. Cac

budc thuc hién nhu sau:

Lay mau, lay ca qua thé nam tur ty nhién sau dé rira bang nudc sach, tranh

co xat manh lam xay xat qua thé dé bi nhiém khuan.

Dung dao vo tring cit qua thé thanh nhitng miéng nhé 2 — 3 cm®, ngdm

r . J As o M I A \ \ A o] A
nudc javel 2 phut, roi rira bang nudc vo trung, cho vao con 70 ngdm 2 — 5

phut. Sau do, rira 1 — 2 1an véi 70° trong ti cdy vo tring.

Dé mau kho tu nhién trén gidy tham vo tring.

Rtra mau bang nudc vo trung.

D¢ mau kho tu nhién trén gidy tham vo trung.

Tién hanh cat mau thanh tirng mi€ng nho réi cay vao mdi trudng agar.

3.3.3 Khao sat kha ning lan to ciia nAm Linh chi trén ciac méi truwdng agar

Dé xac dinh méi trudng thich hop nhét cho viéc bao quan va nhan gidng cap 1

pht hop véi loai nAm Linh chi d6 moc tu nhién tai khu vuc Tha Bac, Tp. HO Chi

Minh, chung t6i tién hanh thi nghiém sau:

Thi nghiém duoc 1ap lai 3 lan véi 5 nghiém thirc, moi nghiém thuc 10 dia. Mbi

1an thyc hién trén 50 dia petri. Tong s6 dia sir dung trong 3 1an 1a 150 dia.

Bang 3.1. Bo tri thi nghiém khio sat kha niing lan to ciia nam Linh chi trén cac

moi truwong agar

Nghiém thtrc

Moi truong nudi cay

1

2
3
4
5

PGA

PGA + 10 % dich chiét ca rot
PGA + 10 % nudc dua gia
Mizuno

Raper — dox
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e (Cac chi tiéu theo doi
- Tbc d6 lan to (cm/ngay).
- Mau sic va hinh thai soi ndm ( hé to day hay mong, c6 mau sic gi).

e Céch tién hanh thi nghiém: cdc méi truong déu hap khi triung & 121°C trong 25
phut. D6 moéi truong vao dia petri vo tring, dé ngudi, cdy gidng vao dia va u ¢ nhiét 4o
phong (28 — 30°C). Sau khi cdy 2 ngay, do dudng kinh ctia to nAm mdi ngay 1 1an cho
t61 khi to lan hét dia (khoang 1 tuan).

3.3.4.Khio sat sy sinh trudng ciia s¢i nAm trén méi truong nhan giéng
Thi nghiém duogc 1ap lai 3 lan voi 4 nghiém thirc, mdi nghiém thic 10 6ng.
Bang 3.2. Bo tri thi nghiém Khio sat sy sinh truéng ciia soi nAm trén méi

truwong nhén giong

Nghiém thire Mbi trudng nudi cay

1 Lua 90 % + mat cua 5 % + cam gao 5 %

2 Lua 50 % + mat cua 25 % + cam gao 25 %
3 Mat cua 50 % + cam bap 50 %

4 Lua 50 % + cam bap 25 % + cam gao 25 %

Tong s6 dng nghiém cay trong 3 1an 1a 120 éng.
e (Cac chi tiéu theo doi
- Do tdc do lan sau ciia soi ndm 3 ngay 1 lan (cm/ngay).
- Quan sat mau séc, dic diém soi nam.

e Céch tién hanh thi nghiém: tién hanh phdi tron méi truong theo cic nghiém
thirc thi nghiém sao cho do am dat khoang 60 %, cho méi trudng vao khoang 3/4 chiéu
dai dng nghiém, khtr trung 121°C trong 30 phut, dé ngudi va ciy giéng vao. Theo doi
va do d9 lan siu cua sgi nam theo dinh ky 3 ngay mot lan, bat dau tir ngay thu 6.

3.3.5. Khao sat s ting trong ciia to' nam Linh chi trong méi truwong léng

Qua trinh nudi cdy duoc chia 1am 3 dot, mdi dot cdy 30 chai. Tong s6 chai
trong 3 dot 14 90 chai. Tién hanh thu nhan sinh khéi & cac ngay 10, 15, 20, mdi lan thu
10 chai. To nam thu duoc, dem sdy kho & 50°C va can trong luong.

e Chi tiéu theo ddi: khoang thoi gian to nim Linh chi ting trong manh nhat khi

nudi trong trong moi trudng 1ong.
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e Cich tién hanh: d6 50 ml méi truong long vao chai thuy tinh. Hip kht tring &
121°C trong 25 phut, dé ngudi va cdy mot luong giéng nhat dinh vao. Gidng lay trén
mdi trudng cAp 1, mdi 1an cdy cat mot miéng nho (0,5 cm®) nhe nhang cho vao chai
(tranh dé mau chim xudng néu khong to nam sé rat kho phat trién). Chai da cdy duoc o
0 nhiét d¢ phong va dit ¢ noi tranh anh sang.

3.3.6. Khio sat su sinh trwéng va phat trién ciia nAm Linh chi d6 trén cac mdi

truong gia thé

Thi nghiém duogc 1ap lai 3 1an trén 4 loai gia thé, mdi gia thé céy 10 bich mau.
Téng cong 120 bich.
Giéng: nam Linh chi d6 moc tu nhién tai Pai hoc Nong Lam da duogc phan lap
va nhan giéng trén moi trudong nhan giéng (mdi trudng cip hai).
Bang 3.3. Bo tri thi nghiém khio sat sy sinh truéng va phat trién ciia nAm

Linh chi @6 trén cac méi truwong gia thé

Nghiém thtrc Gia thé
1 Muin cua gb tap 65 % + Cam gao 15 % + Cam bap 10 % + Tréu
10% +Voi 1 % + SA 5 %o + Lan 1 % + MgSO4.7H,0 0.5 %o
2 Mun cua 75 % + Trau 25 % + SA 2 %o + Voi 1 %
3 Mun cua 75 % + Cam gao 25 % + V61 0.25 %
4 Mun Cua 100 % + SA 5 %o + DAP 2.5 %0 + V61 0.25 %

e Chi ti€u theo doi
- Theo ddi su sinh trudng va phat trién cta hé soi, mam qua thé va qua thé
dé tim ra gi4 thé thich hop nhat, danh gia hiéu suat sinh hoc nudi trong
trén gia thé tong hop.
- Tién hanh giai phdu qua thé dé quan sat cau trac hé soi ciia qua thé, bao
tlr va so sanh cac ngudn tu lidu.

e Phuong phap tién hanh: hap khir tring cac bich gia thé & 121°C/1 gio, hap 2 lan,
cach nhau 1 ngay. Sau d6, dung gidng trén mdi truong nhan gidng dé cay vao bich. P9
tudi thich hop cua gidng 1a 10 — 15 ngay. Chuyén cac bich di cy vao budng 1 & nhiét do
28 — 31°C. Khi hé s¢i bat dau két bén thi ta dua ra nha luéi, duy tri nhiét do 27 — 31°C,
am d6 80 — 90 %, anh sang khuyéch tan nhe.
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3.3.7. Trong lwong twoi ciia nAm Linh chi @6 trén cic mdi truong gia thé
Khi ndm Linh chi d6 thanh thuc, ta tién hanh thu hai nAm. Dung dao hoic kéo
cit sat chan mdi qua thé, can trong luong tuoi rdi siy kho dé bao quan.
Chi thiéu theo ddi: trong lugng qua thé twoi trén 4 loai gia thé trong timg dot.
3.3.8. Hiéu suit sinh hoc ciia nAm Linh chi dé trén ciAc méi truong gia thé
Dénh gia hiéu suét sinh hoc (HSSH) nudi trong trén gia thé tong hop 1a ti 16

giita trong lugng cta qua thé twoi chia cho trong lwong co chat khd.

Trong luong qua thé tuoi
HSSH (%) = * 100

Trong luong co chat kho

Ghi chii: trong lugng co chat kho 1a 340 g/bich.
3.3.9. Thuee hién kiém tra sinh héa dé dinh tinh cic duwgc chét c6 trong to' nim
va trong qua thé nim Linh chi d6
Thir nghiém duoc tién hanh song song giita hai mau nam c6 ngudn goc khac nhau.
— Mau d6i chung 13 to ndm Linh chi do ¢6 nguon goc ¢ trudng Pai hoc Khoa
Hoc Ty Nhién dd duoc dinh danh cu thé 13 loai Ganoderma lucidum.
— Mau nidm Linh chi dugc thu hai tir truong Pai hoc Nong Lam dugc dinh
danh so b 1a loai Ganoderma lucidum.
e Chuan bi miu thir
— Qua thé ndm Linh chi do dugc phoi kho rdi xay thanh bot hodc thu dich
chiét sau khi ngdm véi nhitng dung dich thich hop.
— To ndm nudi trong moi trudng long, sau d6 duoc loc, rira, sﬁy khé r6i xay
thanh bot hoic dich chiét sau khi ngdm véi nhitng dung dich thich hop.
3.3.9.1. Phwong phap dinh tinh alkaloid
e Chuan bi dich ndm Linh chi d6 dé thtr nghiém.
Ap dung nguyén tic thir ciia Webb véi cach thir gdm 2 phan nhu sau:
— Phan 1: bot ndm xay nhuyén (10 — 20 g) va dung dich H,SO, 1 % dugc cho vao
erlen, dun nhe trong 1 gio. Loc léy dich dé thu nghiém vaéi ca 2 loai thudc thir:

Mayer va Dragendorff.
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Quan sat két tua, néu co két tia mau vang theo qui dinh 1a duong tinh. Tuy
nhién, néu khong c6 két taa, chua thé két luan 1a khong c6 alkaloid ma phai tiép tuc
thir nghiém phan 2.

— Phan 2: bdt xay nhuyén (10 — 20 gam) ngadm ngudi trong dung dich prollius trong
24 gidy, & nhiét dd phong, thinh thoang lac tron.

Loc va dun dung moi dén can, thu duoc cin. Hoa tan cin trong dung dich HCI
1% dun 4m cho d& tan. Loc va l4y dich loc dé thir nghiém v&i 2 loai thude thir: Mayer
va Dragendorff.

Dung dich prollius 1a hdn hop gém: chloroform : ethanol 95°: NH,OH dam dic,
theo til¢ 1a 8 : 8 : 1 (mo6i trudng phai co tinh baz).

e Thubc thit dinh tinh alkaloid
— Thudc thir Mayer: hoa tan 1,36 g HgCl2 trong 60 ml nuéc cat va 5 g Kl trong 10 ml
nuéc cat. Thu hdn hop 2 dung dich nay lai va thém nudc cat cho da 100 ml.

Nho vai giot thudc thir Mayer vao dung dich acid lodng c6 chira alkaloid, néu

c6 alkaloid s& xuat hién tia mau tring hodc vang nhat. Can luu ¥ vi tia tao thanh co
thé hoa tan tré lai trong luong thira thudc thir hodc hoa tan boi ethanol ¢ sin trong
dung dich thtr.
— Thubc thtr Dragendorff: hoa tan 8 g Nitrat bismuth Bi(NOs)3 trong 25 ml HNO3 30%
(D =1,18). Hoa tan 28 g KI va 1 ml HCI 6N trong 5 ml nuéc cat. Hon hop 2 dung dich
nay lai dé yén trong ti lanh 5°C s& thdy tila mau sdm xuat hién va tan trd lai, loc va
thém nude cho du 100 ml. Dung dich mau cam — do duogc chira trong chai mau niu dé
che sang, cét trong ti lanh, c6 thé gitr 1au vai tuan.

Nho vai giot thude thir Dragendorff vao dung dich acid lodng c6 chira alkaloid,
néu c6 alkaloid s& xuat hién tia mau cam — nau.

3.3.9.2. Phuong phap dinh tinh hop chit saponin

Chiét 10 g duoc liéu véi con 70% bang cach ngam trong 24 gio rdi loc. Co dich

loc boc hoi dén can kho. Dung can dé lam cac phan tng dinh tinh.
o Thur nghiém tinh tgo bot
Saponin c6 tinh tao bot, nén day 1a mot trong nhiing phuong phap chinh xac dé

dinh tinh sy hién dién cta saponin.
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Phuong phap tién hanh: hoa tan mét lvong cin twong tng véi 1 g dugce liéu vao
5 ml nude nong. Loc vao mot dng nghiém 1,6 — 16 cm va dé ngudi, thém nude cho du
10 ml, lic manh doc theo chiéu dng nghiém trong 1 phut. Pé yén éng nghiém, quan sat

16p bot va danh gia két qua.

— Bot bén trong 15 phut: +
— Bot bén trong 30 phut: ++
— Botbén trong 60 phut: +++

o Thur nghiém Fontan — Kaudel

Lay mét luong cin twong tng véi 1g bot duge liéu, dun nong nhe trén cach

thity dé hoa tan v6i 10 ml nuée. Chia déu vao 2 6ng nghiém.
- Ong 1: thém 2 ml HCI 0.IN (pH =1)
- Ong 2: thém 2 ml NaOH 0.1N (pH =13)

Lic manh doc theo chiéu dng nghiém trong 1 phut va dé yén, quan sat cac cot
bot trong ca 2 dng nghiém.

— Néu cot bot trong ca 2 éng cao ngang nhau va bén nhu nhau, thi so bo xac

dinh 1a c6 saponin triterpenoid.

— Néu béng pH = 13 c6 ¢t bot cao hon nhiéu so v6i éng pH = 1, so bd xac

dinh 1a c6 saponin steroid.
3.3.9.3. Phwong phap dinh tinh triterpenoid (bang phan tng Liebermann —
Burchard)

Chiét 10 — 20 g bot ndm bang diethylether trong binh tam gic, lic déu trong
10 — 20 phut (cho t&i khi dich chiét sau khi bdc hoi khong con dé lai 16p cin md trén
mat kinh déng hé). GOp cac dich chiét, loc va co lai dén khi con khoang 50 ml.

Léy 5 ml dich chiét cho vao chén st, bdc hoi t6i can. Hoa tan can véi 0,5 ml
anhydrid acetic, thém vao dung dich 0,5 ml chloroform. Chuyén dung dich vao 1 ong
nghiém nho kho, ding pipet pasteur thém 1 — 2 ml H2SO4 dam dic 1én thanh ong
nghiém dé nghiéng cho acid chay tir tir xudng day dng nghiém. Noi tiép xuc gitta 2 16p
dung dich c6 mau dé nau hay do dén tim, 16p dung dich phia trén dan dan chuyén

thanh mau xanh lyc hay tim. Két luin trong ndm Linh chi dé c6 chra triterpenoid.
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3.3.9.4. Phuong phap dinh tinh acid hiru co

Léy 2 ml dich chiét nuéc cho vao mét 6ng nghiém. Thém vao dung dich mdt it
tinh thé natri Na,COg, ho nhe qua ngon lra. Néu c6 cac bot khi nho sui 1én tir cac tinh
thé Na,COj thi két luan 1a c6 acid hitu co.

3.3.9.5. Phuong phap dinh luwgng polysaccharides (GLPs)

Polysaccharide c6 nhiéu dang va nhiéu qui trinh chiét khac nhau. Chiét GLPs &
100°C trong 16 gid, cho ning suét ly trich cao, nhung lam bién d6i ciu tric sinh hoc
cac polysaccharides c6 trong nim Linh chi. Mt qui trinh thir hai dugc tng dung rong
rdi dé chiét cac GLPs & nhiét do thép, nham 6n dinh ciu tric sinh hoc cua cac GLPs.

e Qui trinh chiét suat polysaccharides tir nAm Linh chi (Yihuai Gao va ctv, 2001)

Qua thé nidm Linh chi thai mong hodc to ndm di siy khé dem ngadm nudc &
70°C trong 3 gio, tién hanh chiét thu dugc dich chiét 1an 1 va ba chiét lan 1. Lap lai
qua trinh ngdm va chiét voi ba chiét lan 1 ta thu duoc dich chiét va ba chiét 1an 2. Ba
chiét 1an 2 ngdm v&i con 80 % ¢ 70°C trong hai gio ta thu dugc dich chiét 1an 3. Thu
nhén ca 3 dich chiét va loc. Thu phén can, séy khoé va can trong lugng. Tur d6 danh gia
ham luong polysaccharide thé ¢ trong qua thé nam Linh chi do.

3.3.10. So sanh cac thanh phan dwogc chit giira qua thé va to nAm

So sanh su gidng va khac nhau gitra to ndm va qua thé nAm Linh chi d6 vé su
tdn tai cta cac thanh phén duoc chat.

3.3.11. Phwong phap xir Iy s6 li¢u thong ké

Sb liéu duoc xtr 1y va vé& biéu do trén phan mém Excel. Toc d6 sinh trudng
trung binh cua hé soi nam trén cac moi truong dugc tinh nhu sau:

X1+ X2+ X3+ ...

Ni
Ghi chu:
- Xi: téc d6 sinh truong trén cac moi trudng (cm/ngay)
- ni: $6 quan sat
Str dung phan mém Statgraphics Ver. 7.0 dé so sanh su khac biét vé toc do ting trudng
hé sgi nAm trén cac nghiém thirc thi nghiém & mirc o = 0,05 hay LSD (95 %) (Least

Significant Difference).
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Phan 4: KET QUA VA THAO LUAN

4.1. Quan sat hinh thai giai phiu qua thé va dinh danh so b nim Linh chi do
moc tw nhién tai trwdmg Pai hoc Nong Lam bang bao tir dwéi kinh hién vi

4.1.1. Hinh thai giai phdu qua thé ndm Linh chi dé

Hinh 4.1. Hinh thai qua thé nim Linh chi do trong thi nghiém
A. Mat trén qua thé nam

B. Mit dudi qua thé nAm
Thé quéa ctia ndm Linh chi d6 c¢6 cudng ngén, thuong dinh bén, doi khi dinh tim
do qua trinh lién tan ma thanh. Cudng ndm hinh try hodc thanh manh (¢& 0.3 — 0.8 cm
duong kinh), hodc mép khoe (t6i 2 — 3.5 cm dudng kinh), d6i khi c6 udn khiic cong
queo. Lép v6 cudng lang bong, mau dé — ndu do phu sudt 1én bé mit tan ndm. Chd
dinh cuéng hodc 16i 1én, hodc 16m xuéng nhu 13m ron.

Mam ndm c6 hinh tron, mau tring. Sau 20 — 25 ngay thi mam nim chuyén
thanh hinh quat va c6 mau do - 6 nau, mép ndm c6 mau tring. Sau 30 — 35 ngay tiép
theo thi mép nim mau tring chuyén dan thanh mau do. Mii nAm dang than — gan tron,
do1 khi xoe hinh quat hodc it nhiéu di dang. Trén mat mii c6 nhirng van gon déng tam
va nhitng ranh nho 16i 16m khong dong nhat, mép ndm tron hodc udn lugn. Tan nam
rong tir 4 — 13cm, day khoang 1 — 2,5cm. Mt trén mii ndm c6 16p vo cling mau nau do
nhin bong hodc gb ghé. Mat dudi nim 1a 16p bao tang mau tring duc, c¢6 nhiéu 16 nho
tiép giap vao tang sinh bao tur.

Mo thit nam Vo tan nam

Cubng nam Thu tang

Hinh 4.2. Hinh thai ciu tric gidi phAu nim Linh chi d6
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4.1.2. H¢ s¢i nam Linh chi d6
Soi nAm hinh try, ¢ phan nhanh, moc dan xen nhau tao thanh hé s¢i chéng chit,

khi két thanh hé soi thi rat dai

Hinh 4.3. Hinh thai s¢i nAm Linh chi dé (100x)
4.1.3. CAu triic bao tir nAm Linh chi dé
Bao tir dam (Basidiospores) ¢6 mau nau qué, hinh trimg. Bao tir ¢6 cdu tric 16p
v6 kép, bén trong chira dich trong subt, c6 thé quan sat dugc duéi kinh hién vi quang
hoc. Lép vo ngoai nhin. Lop vo trong c6 nhiéu gai nho, ndi lién hai 16p vé va mong
hon 16p ngoai, thudng can quang manh, do vay ddm mau hon duéi kinh hién vi quang

hoc. Bao tir ndm c6 kich thudc trung binh 4.5 — 6,5um x 8,5 — 11,5 um

Hinh 4.4. Cau tric bao tir nAm Linh chi dé (100x)
4.1.4. Pinh danh so bd nam Linh chi d6 moc tw nhién

Duya vao nhing dic diém vé hinh thai qua thé, hinh thai soi nam va cu triic bao tir
ctia nAm Linh chi moc ty nhién & truong Pai hoc Nong Lam, thiy rang chang c6 nhitng
dic diém va cau triic twong dong véi loai nAm Ganoderma lucidum di dwoc nhiéu nha
nghién ctru mo ta (Lé Xuan Tham, 1996. Nam Linh chi — Duoc liéu quy & Viét Nam; Db
Tat Loi, Lé Duy Théng, Tran Van Luyén. Nam Linh chi — nuéi trong va sit dung). Tix day,
chung t6i c6 thé két luan so bo rang day la giéng Ganoderma lucidum (Linh chi d6), mot

loai nAm ma tir 1au da duoc coi 1a mot loai “thuong duoc” trong y hoc.
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4.2. Sy sinh truwdng va phat trién ciia nim Linh chi dé
4.2.1. Téc dd sinh truwdng cia hé soi nAm Linh chi dé trén méi truwong agar
Trén moi truong agar, hé soi ndm Linh chi d6 phat trién duéi dang hinh ré kha
som va tbc do twong ddi nhanh. Trong qua trinh theo ddi sy sinh trudng cua hé soi
nam Linh chi do, chung t6i nhan thay trong 2 ngay dau hé soi ting trudng rat cham.
Sau 3 ngay, trén moi truong PGA va PGA bd sung phat trién kha nhanh. Xung quanh
ria mau cdy 13 hé soi nAm dang ting trudng, mau tring duc.

Mizuno PGA+10% PGA+10%
carbt * nudc dwua gia

Y

Czapek — Dox

Hinh 4.5. H¢ s¢i nAm Linh chi d6 trén cac moi trudng agar

Trén cac mdi trudong dinh dudng khac nhau, toc do ting trudng cua soi nam Linh
chi do khac nhau. Trén moéi truong PGA + 10 % dich chiét ca rdt co toc do lan rat
nhanh va sau 5 ngay da s6 soi ndm da phu kin mat thach trén dia petri. Mat khac, mat
do hé soi nAm trén cac moi truong PGA, PGA bo sung va Mizuno rat day, hé soi phan
nhénh, nhé 1én bé mit thach, nhin nhu mot 16p bong. Trén moi truong Czapek — DoX,
hé soi ndm rat mong va tdc d6 ting trudng soi nAm trén moi truong Czapek — Dox rat
cham, sau 7 ngay hé soi nam méi phu kin mat thach trén dia petri.

Bang 4.1. Téc d9 sinh truwéng cia hé s¢i nim Linh chi d6 trén mdi truong agar

Nghiém Puong kinh to nam (cm)
thic
Ngay 2 3 4 5
3 3.44° 446° 358" 3.26° 233°
4 6,1 71° 586" 568 416

Ghi chii: Nhitng ki tu theo sau trong cung hang gidng nhau khéng c6 su khac biét vé
mit thong ké

P3 ngay = 0,0001; P4 sy = 0,0081 dua theo tric nghi¢m phan hang LSD
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8 - O NGAY 3
B NGAY4

1 2 3 4 5 Nghiém thirc

Hinh 4.6. Biéu db su sinh truwéng hé s¢i nAm Linh chi d6 trén cic mdi truwong agar
Ghi chu: Nghiém thirc: 1 — mo6i truong PGA
2 — mdi truong PGA + 10 % dich chiét ca rdt
3 — moi truong PGA + 10 % nudce dira gia
4 — m0i truong Mizuno
5 — moi truong Czapek — Dox
Nhin xét: theo két qua Bang 4.4, tbc do sinh truong soi nam trén cac méi truong 1, 3
va 4 tuong duong nhau. O méi trudng 2 (PGA ¢ bd sung 10 % dich chiét ca rdt), hé
soi ndm phat trién manh nhat. Didu nay cho thdy ham luong chit dinh dudng trong
moi truong 2 phu hop nhat cho sy phat trién cua to nAm. Moi trudong 5 to nam phat
trién yéu nhat. Chimg t0, hé soi nAm kém phat trién trén méi trudng khong cé chira
maltose va dich chiét khoai tay.
4.2.2. Sy sinh truéng ciia sgi naim trén méi trudng nhan giong
To nam Linh chi c¢6 thé moc lan sdu vao trong mdi trudng nhan giéng. Tc do
lan sau trong d6i cham, nhung kha dong déu vé moi phia. Trong 3 ngay dau toc do lan
sdu rat cham. Sau d6 toc do lan sdu nhanh hon. Sau 13 — 15 ngay thi to ndm s& lan kin
ong nghiém.
Dbi v6i nhitng mdi trudng nhan gidng khac nhau thi toc d6 sinh truong cta hé
soi ndm ciing khac nhau. Trén moi trudng 3 (mun cua va cam gao) hé soi to méng hon

nhirg mai truong con lai. Toc d6 lan hé soi ndm sau 12 ngay nudi cdy (Bang 4.2).
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Bang 4.2. Toc d9 sinh truwdng ciia hé s¢i nAm trén cic moi trudong nhan giong.

Nghiém Chiéu siu to nam (cm)
thirc
6 6,34° 5,51% 4,72° 4,54°
9 9,96° 8,74" 7,88% 7,3°
12 13,97¢ 12,67" 11,28 11,12

Ghi chii: Nhig ki tu theo sau trong cung hang giéng nhau khong c6 su khac biét vé mit
thong keé.
Pengay = 0,0317; Pg peay = 0,0011; Py g3y = 0,0011 duya theo tric nghi¢m phan hang LSD

cm/ngay E Ngay 6
8 1 B Ngay 9
16 O Ngay 12

1 2 3 4 Nghi€m thuc

Hinh 4.7. Biéu dd su sinh truéng ciia hé s¢i nAm Linh chi d6 trén ciac moi
trwong nhan giong
Ghi chu: Nghiém thuc: 1 - Laa 90 % + mat cua 5 % + cam gao 5 %

2 —Lua 50 % + mat cua 25 % + cam gao 25 %

3 — Mat cura 50 % + cam bap 50 %

4 — Lua 50 % + cam bap 25 % + cam gao 25 %
Nhin xét: toc d lan sau hé soi ndm trén cdc moi truong nhan giéng khong gidng
nhau. Téc d6 lan siu hé soi nim trén méi trudng 1 14 nhanh nhét va & moi trudng 4 1a
cham nhit. Diéu nay ching to, hé soi nam phat trién tot trén moi truong chia 90 %
laa, bd sung thém mat cwa va cam gao. Py 1a moi trudng nhan gidng cap hai tot nhat
cho sy phat trién cua hé soi ndm. Tdc do lan sdu cua to nAm & moi truong 3 va 4 1a

thap nhat, hau nhu c6 rat it sy khac biét voi nhau.
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Hinh 4.8. Sw lan siu cia hé s¢i nAm Linh chi d6
4.2.3. Kha niing tich liiy sinh khdi ciia nam Linh chi dé trong méi truwong 16ng

Sau khi khao sat sy phat trién cua hé soi nAm trén moi truong ran, ta chon duoc
moi trudng cho hé soi ndm phat trién t6t nhat 1a moi truong PGA ¢6 bo sung 10% dich
chiét ca rot. Tir d6 ta pha ché dugc méi trudng 10ng PGB ¢6 bd sung 10% dich chiét ca
rot ding dé khao sat kha nang tich liy sinh khdi ctia nAm Linh chi d6 trong méi truong
long. Lay mot mau giéng nhé cdy vao moi trudng nudi ciy 1ong sao cho gidng cdy vao
phai ndi trén mit moi trudng. Néu gidng cdy bi chim thi hé soi ndm s& khong phat
trién dugc. Sy phat trién cta hé soi nAm (Bang 4.3).

Bang 4.3. Kha ning tich lily hé s¢i nim ciia nam Linh chi dé

trong moi truong 1ong

Thot gian (ngay) Sinh khéi (gam)

10 0,53
15 0,75°
20 0,95°

Ghi chii: Nhimg ki ty theo sau gidng nhau khong c6 su khac biét vé mat thong ké.

P 16ng = 0,0103 dua theo tric nghiém phan hang

Trong

luong (g)
1.2

1

0.8 : ----
0.6 0.33

044 —

0.2 —

0

10 I 15 I 20 Ngay
Hinh 4.9. Biéu d6 kha ning tich liiy sinh khéi ciia nAm Linh chi d6

trong moi trwomng léng
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Nhin xét: hai ngay sau khi cdy gidng, hé soi nim bt dau phat trién va lan dan ra xung
quanh. 15 ngay dau hé soi ndm phat trién rat nhanh, sau d6 thi phat trién cham dan.
Sau 12 — 15 ngay thay xuat hién mau nau d6 quanh miu cay, vong sic té lan dan va

dam dan theo thoi gian nuoi cay.

Hinh 4.10. Sinh khdi ciia nam Linh chi dé trong méi truong léng
4.2 4. Sy sinh truéng va phat trién nAm Linh chi d6 trén cac méi truong gia thé

Linh chi 12 loai cay ph4 gd nén viéc tan dung cac chat phé thai nong, 1am, cong
nghiép dé trong nam rat dé dang va rat c6 ich cho viéc loai bo chat phé thai lam sach
moi trudong. Trong d6, mat cua 1a ngudn nguyén liéu c6 ngudn carbon rat cao, thich
hop cho viéc trong ndm. Tuy nhién chat dinh dudng trong mat cua rat thap do d6 nhat
thiét phai phdi tron thém nhiing thanh phan khac c¢6 chira cac chat dinh dudng can thiét
cho su phét trién ctia ndm dé co6 thé rt ngin thoi gian trong va ting hiéu suat trong
nam. Céc chat phéi tron thuong la cam gao, cam bép, bdt khoai... Cac nguyén li€u nay
s& cung cdp vitamin hay acid amin cho hé soi ndm sinh truéng nhanh. Ngoai ra, cac
loai phan héa hoc nhu: Uré, DAP, NPK... cling dugc sir dung rat nhiéu trong nudi
trong. Thuc té cho thdy khi b6 sung ngudn nito véi ham luong rat thip nhung lai c6
tac dung tdt o rét dbi voi su phat trién ctia nam. Chung t61 da tién hanh khao sat sinh
truong nam Linh chi do (Ganoderma lucidum) trén gia thé mat cua gd tap, st dung

bich PP kich thudc 15 x 25 cm, chira 340 gam co chét kho / bich ( Hinh 4.11)



Mat cua go tap

A 4

Co chat trong nam

A

Bich mat cua da

-Ray (sang) boé dam bao
-Tron nude voi 0,25%
- déng qua dém
-Thém dinh dudng

- Vao tui mang moéng PP
- Thanh trung 2 lan (cach 1
ngay) ¢ 121°C trong 1 gio

Ong thach gidng

trén mat cua.

A 4

khtr trung

nam day bich
v

Bich phoi

am 85 — 95%

A 4

Qua thé nam lan 1

Cit géc

- Nuo6i u cho hé sg.

- Théo nat bong
- Chuyén sang nha tudi, duy tri do

Cay gidng

- Nhiét d§ 26 — 35°C
- Anh sang tan xa (700 — 800 lux)

Chai lta gidng
(meo hat)

A 4

Bich phoi

\ 4

- Thu tai nAm

trong 48 gio

A 4

NAm kho

Hinh 4.11. Quy trinh trong va thu hoach nim Linh chi d6

- Say ¢ nhiét 46 60°C

Qua thé nam lan 2

- Roc duong nho bén hong bich
- b6 am 85— 95%, nhiét do 26-35°C
- Anh sang tan xa (700 — 800 lux)
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- Bao quan giéng: Khi hé soi
ndm day O6ng nghiém, tién
hanh ciy qua 6ng agar moi.

- Céy mot it hé soi nim sang
moi truong lua dé tao luong
gidng 16n cho giai doan trong
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CAy gibéng sau 20 - 25 ngay thi trén GT1, GT2 va GT3 hau nhu to déu lan kin
bich, con GT4 thi to lan kin cac bich sau d6 5 — 7 ngay. Nhung ¢ M1 va M2 16p to rat
day con & M3 va M4 thi mong va yéu hon. Sau 25 ngay tat ca cac bich déu dugc
chuyén ra ngoai nha ludi va thao nut bong & c¢d bich ra. Sau 10 — 15 ngay thi & M1,
M2 va M3 xuat hién mam nam dang nim tron, map, mau tring. Moi trudng M4 thi
xuét hién sau d6 5 — 7 ngay.

Qua qua trinh khao sat chung t6i nhan thay rang pha 1 soi kéo dai 20 — 25 ngay,
khi hé soi bt dau bén két, dua cac bich nAm di moc tre“'mg ra nha ludi, tién hanh tudi
phun suong dé duy tri d6 am 80 — 95%, anh sang nhe (700 — 800 lux), do thong khi cao.

Pha phat trién thé qua: ngay thir 35 — 40 thi mam qua thé bt dau hinh thanh,
ngay thir 45 — 70 thi mam ndm dang trong giai doan tang truong. Tir ngdy 100 — 120
qua thé ndm bat dau gia. Ta tién hanh thu hai qua thé.

Sau khi thu qua thé, dung mot con dao nhon roc mot duong nho trén hong bich
nam sao cho duong rach khong pham vao phan co chét trong nam. Tiép tuc duy tri d6
am, nhiét do va anh sang thich hop dé don qua thé nam dot hai. Sau 5 — 10 ngay thi tir
cac vét roc va tir ¢ ctia mot sé bich hinh thanh mam qua thé. Tir ngay 50 — 70 thi qua
thé nam dot hai bat dau gia, c6 thé thu hai duoc.

Trong qua trinh cham séc can tudi nuée dang phun suong déu dan, dam bao do
am, nhiét do, khong ché anh sang va tranh gay ton thuong co hoc do rudi, mudi, chich
hut... Pac biét trong giai doan phat trién cua thé qua néu nhiét do cao, cuong do anh
sang manh, c6 do thoang khi kém s& gay wc ché sy hinh thanh va phét trién cta qua
thé. Sau khi thu hai can c6 phuong phap bao quan thé qua tét hay ché bién ngay dé bao

dam chat lugng va d¢ cdm quan ctia nam.

Hinh 4.12. Qua thé nim trong thi nghiém tai nha hréi
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4.2.4.1. Sy ting truomg ciia s¢i nam Linh chi dé

Sau khi mang ra nha ludi, cac bich nam duoc gd nut bong va dugc cham soéc dé
hé soi ndm phat trién thanh qua thé. Pay 1a giai doan d& bi nhiém nam mdc va cac con
tring gay hai. Néu ham luong nuée trong méi trudng qua cao, nAm mdc rat dé phat
trién, con néu qua thap thi hé soi ndm s& kho phat trién. Do d6 phai tuy vao diéu kién
khi hau cling nhu vi tri thi nghiém ma c6 phuong phap chim séc hiéu qua nhét.

Nha ludi trong ndm cuia chung t6i dugce dit ngoai trdi, ¢6 che mai va cay che
bong mat. Do d6 khi trdi 4m u hay mua thi d6 4m rat cao khong phai tuéi. Tuy nhién,
phai thuong xuyén thu don nha ludi khi tro1 mua vi nudc mua tat trong nha ludi sé
khién ham luong nudc trong méi truong ting cao, nim mdc phat trién, (e ché sy phat

trién cua hé soi nam.

1 Ti 1€ sinh
01 trudéng (%)
97
100 95.5
83.33
80 -
60 -
36.66
40 1
20 -
0 \ \ \ \
GT1 GT2 GT3 GT4  Gi4 thé

Hinh 4.13. Biéu do ti 1¢ sinh trwéng hé s¢i nam Linh chi d6 trén cic mdi truong
gia thé trong nam.
Ghi chii:  GT1: Mun cua g tap 65% + Cam gao 15% + Cam bap 10% + Trau 10% +
Voi 1% + SA 5%o + Lan 1% + MgS04.7H20 0.5 %o
GT2: Mun cua 75% + Triu 25% + SA 2%o + Voi 1%
GT3: Mun cua 75% + Cam gao 25% + Vo1 0.25%
GT4: Min Cua 100% + SA 5%o + DAP 2.5%0 + Vi 0.25%
Nhin xét: ti 1¢ sinh truong clia nAm trén gia thé 1 va 2 13 rat manh. Chi sau 20 ngay
ma hé soi to hau nhu lan kin hét cac bich. Con ¢ gia thé 4 rat cham phat trién. Diéu d6
chung t6 rang nhiing gia thé c6 phéi tron véi cam gao, cam bap va co bd sung ngudn

dam SA duoc ndm hap thu t6t hon 1a st dung 100% mun cua va SA. Tir d6, ching ta
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c6 thé Iya chon dugc gia thé trong nam sao cho soi nam phat trién nhanh va két qua
thé som.

4.2.4.2. Giai doan phat trién qua thé nAm Linh chi d6
e Giai doan phdt trién qua thé nam dot 1

Sau khi hé soi ndm phu day bich (giai doan sinh trudng), chiing bat dau chuyén
sang giai doan phat trién. Trong giai doan méi, hé soi nAm dan vao nhau va bat dau két
mam nam. Thoi gian két mam ¢ moi trudong M1, M2 va M3 vao 35 — 40 ngay, riéng
moi truong M4 thi thoi gian két mam tuong d6i 1au 45 — 50 ngay.

Nhin chung cic bich méi trudng sau khi cdy giéng vao déu xuat hién mam qua
thé va thoi gian xuat hién mam giita cic mdi truong chénh 1éch nhau 7 — 10 ngay. Khi
hé soi khong bén két duoc ¢ dau cb bich phéi, phai dung dao tao vét rach ¢ day hodc &
gbc bich gitip cho mam niam xuét hién. Trong qué trinh nuoi trong, hau hét cac moi
truong khong co hién tugng soi ndm khong bén két & dau cb bich phéi va mdi bich

phoi thudng chi tao ra mot qua thé.

Hinh 4.14. Qua trinh hinh thanh qua thé nim
a. Heé soi bén két (sau 25 — 30 ngay).
b. Mam nim (sau 35 — 40 ngay)
c. Mam nim ting trudng (sau 45 — 60 ngay) .
d. Hinh thanh qua thé ( sau 70 — 80 ngay)
Theo ddi qua trinh tao qua thé ndm Linh chi do, chiing t6i nhan thiy hinh dang

qua thé & cac moi truong rat dong nhat: qua thé nam hinh quat, cudng ngan. Riéng qua
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thé & méi truong 1 va 2 ¢6 mot sb di dang. Vé kich thudee thi & méi truong 1, 2, 3 kha
dong déu, con & moi truong 4 qua thé rat nho va thoi gian phat trién ciing cham hon
cac moi truong con lai.

e Giai doan phdt trién qua thé nam dot 2

e 7

el o
Hinh 4.15. Qua thé nAm moc tir dwdng roc hong bich

Phan 16n cac gid thé 1, 2 va 3 déu tiép tuc ra qua thé. Riéng & gia thé 4 chi mot nira sd

bich c6 thé tiép tuc ra qua thé va qua thé rat nho. Qua thé dot hai nho hon va mau gia hon.

4.3. Trong hrong nam twoi trén cac mdi truwdng gia thé

Trong lwong cia nam tuoi trén mdi loai gia thé va trong ting dot khac nhau.
Trong dot 1 qua thé ndm to, map khac han véi dot 2 c6 qua thé nho, gy. Piéu nay la
do céac chat dinh dudng trong moi trudng nudi trong di can dan sau giai doan ra qua
thé dot 1. Mat khac, do mot sd bich vira ra qua thé tir vét rach, vira ra qua thé tir ¢b
bich nén chat dinh dudng khong du cung cap cho 2 qua thé cung phat trién manh. Két
qua 13 qua thé dot 2 nho hon nhiéu so v&i qua thé dot 1.

Bang 4.4. Trong lwong nam twoi trén cic mdi truwong gia thé

Moi truong  Trong luong nAm  Trong luong nam

gi4 thé tuoi dot 1 (g) tuoi dot 2 (g)
GT1 39° 17,7°
GT 2 40,15° 15,52
GT3 23,37 13,53
GT 4 9,62 4,24°

Ghi chii: Nhitng ki tu theo sau trong cung cot giong nhau khong c6 su khac biét vé mit
thong keé.
Paot 1= 0,0000; P4y o= 0,0000; dua theo tric nghiém phan hang
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50 7 Trong
lwgng (9) @ Dot 1
40 ] @ Dot 2
30 1
204 B
N l i
O T T T _h_\ ., 2
GT1 GT2 GT3 gry Gidthé

Hinh 4.16. Biéu dd ti 18 trong lwong nim twoi trén cic méi truong gia thé
Ghi chi:  GT1: Mun cua gd tap 65% + Cam gao 15% + Cam bap 10% + Trau 10% +
Véi 1% + SA 5%o + Lan 1% + MgS04.7H20 0.5 %o
GT2: Mun cua 75% + Trau 25% + SA 2%o + Vi 1%
GT3: Mun cua 75% + Cam gao 25% + V61 0.25%
GT4: Mun Cua 100% + SA 5% + DAP 2.5%0 + V61 0.25%
Nhin xét: trong lugng qua thé thu duoc gitta hai dot 13 khac nhau. Pot 1 trong luong
qua thé thu dugc gap doi dot hai. Trong luong qua thé & GT1 va GT2 twong duong
nhau va 16n nhat. Con trong luong qua thé & GT4 thip nhét trong ca hai dot.

Trong khi GT4 13 méi trudng tdi wu nhat cho sy phét trién ciia nAm Linh chi
den (Nguyén Minh Khang, 2005) thi ddi vi nim Linh chi d6 n6 1a gia thé xau nhat.
RS rang 1a GT4 khong thich hop cho sy phat trién cta loai ndm Linh chi dé nay. Vi
vay, khi chon gia thé dé trong loai nAm nay nén chon GT1 hodc GT2 4 tot nhat.

4.4. Hi¢u suit sinh hoc ciia nAm Linh chi dé trén cac méi truong gia thé

Sau mdi 1an thu hoach ndm, tat ca qua thé ndm duogc can trong luong tuoi dé
danh gia hiéu suét sinh hoc ma nam Linh chi dat dugc sau qua trinh nuoi céy trén cac
moi truong gia thé khac nhau. Sau do, dem tat ca nam di séy kho & nhiét do 60°C trong
2 ngay dé bao quan ndm khoi hu va méc.

Bang 4.5. Hiéu suit sinh hoc dat dwoc trén cac gia thé trong nAim

Méi truong gia thé  Hiéu suét sinh hoc (%)

GT1 16,68
GT 2 16,37
GT 3 10,85

GT 4 4,08
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25 - Hi¢u suét

(%)
20
16.68 16.37
15 4
10.85
10 4
5 4.08
0 ' ' ' .Eé thé
GT1 GT2 GT3 GT4

Hinh 4.17. Biéu @ hi¢u suit sinh hoc nudi trong nam Linh chi
Ghi chii:  GT1: Mun cua gb tap 65% + Cam gao 15% + Cam bép 10% + Trau 10% +
Véi 1% + SA 5%o + Lan 1% + MgS04.7H,0 0.5 %o
GT2: Mun cua 75% + Trau 25% + SA 2%o + Vi 1%
GT3: Mun cua 75% + Cam gao 25% + V61 0.25%
GT4: Mun Cua 100% + SA 5%o + DAP 2.5%0 + V6i 0.25%
Nhdn xét: nhu vay, hiéu suit nuoi trong nim trén gia thé 1 va 2 ¢ hiéu suit cao nhat
(16,68 va 16,37 %). Hiéu suat nudi trong trén gia thé 4 1a rit thap, khong dat t6i 10%.
4.5. Pinh tinh cac duoc chit c¢6 trong hé sgi nim va trong qua thé nim
4.5.1. Dinh tinh alkaloid
Cho dich chiét bot nam Linh chi d6 tac dung vai thude thir Mayer thi nhan thay
xuat hién két tia v6 dinh hinh mau tring nga.
Ong NT1: dich chiét qua thé nim véi nude acid + thude thir Mayer
Ong NT2: dich chiét to ndm véi nude acid + thude thir Mayer
Ong DC1: dich chiét to ndm dbi chimg v&i nude acid + thude thir Mayer

Ong DC2: nudc cat + thude thir Mayer

Hinh 4.18. Pinh tinh alkaloid véi thudc thir Mayer
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Cho dich chiét bot nAm Linh chi d6 tac dung voi thude Dragendorff nhan théy
chi c6 dng chira dich chiét to ndm d6i chimg (DC1) c6 xuat hién két tia mau cam - nau
dang tiia bong, tir tir lang xudng ddy dng nghiém.

Ong NT1: dich chiét qua thé véi nudc acid + thude thir Dragendorff
Ong NT2: dich chiét to nAm véi nudc acid + thude thir Dragendorff
Ong DC1: dich chiét to nAm ddi chirng véi nude acid + thude thir Dragendorff

Ong DC2: nudc cat + thude thir Dragendorff

Hinh 4.19. Pinh tinh alkaloid véi thudc thir Dragendorff

Nhén xét: dich chiét nAm Linh chi d6 & phan 1 dem thtr nghiém véi 2 LOAI
thudc thir Mayer VA Dragendorff thi nhan thay két qua la duong tinh. Pdi v6i dich
chiét & phan 2 dem thir nghiém thi két qua 13 4m tinh

Bot dugce lidu trich v6i nude — acid: ¢6 thé trich hét cac alkaloid & dang baz tu
do (N s& bién thanh NH" tan trong nuéc), alkaloid dang thir cap N*, dang N — oxid (N*
— 0), dang glycosid, alkaloid loai c6 tinh phan cyc manh, nhung s€ trich luén nhiing
hop chét co chira nito (protein, glycoprotein, nucleotide)... 1 nhitng hop chat khong
phai 13 alkaloid nhung c6 thé cho két qua dwong tinh vé6i thube thir. Do d6, néu trong
dich chiét phan 1 khong c6 alkaloid thi c6 thé s& cho két qua duong tinh gia.

Bo6t duogc li¢u trich véi dung moéi hitu co — kiém sé& khong trich dugc nhiing
alkaloid dang N—oxid, dang N t&r cdp, dang tan tét trong nudc. Phuong phap nay trich
tdt cac alkaloid dang baz tu do c6 tinh phan cyc kém va tinh baz yéu, cling nhu cac
alkaloid c¢6 cau triic dic tht ~C=C-N-.

Nhu vay, cé thé két luan so bo la trong nam Linh chi d6 khong c6 chira
Alkaloid hodc c6 nhung & ham luong rit thip ma phan tmg dinh tinh khéng thé nquan

sat duoc.



4.5.2. Dinh tinh saponin
4.5.2.1. Thir nghiém tinh chét tao bot
Ong NT1: dich chiét qua thé ndm sau khi lic
Ong NT2: dich chiét to nim sau khi l4c
Ong DC1: dich chiét to ndm d6i chimg sau khi lic
Ong DC2: nudc cat sau khi lic

Hinh 4.20. thir nghiém tinh tao bot tir sinh khdi nim Linh chi dé

Két qua ghi nhan nhu sau:

Do bén cua bot Két qua
Sau 15 phut +
Sau 30 phut ++
Sau 60 phut +++
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Nhu vay duoc liéu tir sinh khdi va qua thé ndm Linh chi d6 c¢6 chira hoat chét

saponin

45.2.2. Thir nghiém Fontan — Kaudel

I"I_

Hinh 4.21. Thir nghiém saponin toan phan theo Fontan — Kaudel
Ong 1: dich chiét bot qua thé ndm sau khi cho baz vao
Ong 2 : dich chiét bot qua thé nam sau khi cho acid vao

C)ng 3 : dich chiét bot to ndm sau khi thém baz vao
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C)ng 4: dich chiét bot to nAm sau khi thém acid vao
Ong 5: dich chiét bot to ndm d6i chimg sau khi thém baz vao
Ong 6: dich chiét bot to ndm d6i chimg sau khi thém acid vao
Ong 7: nudc cit d6i ching
Két qua ghi nhan:
- Bot trong ca 2 dng nghiém bén hon 15 phuat
- Cot bot trong 6ng nghiém chtra dich chiét v&i baz cao hon cot bot trong éng
nghiém chta dich chiét va acid. Nhu vay, so bd két luan trong to nim trong qua thé
nam Linh chi d6 ¢ saponin steroid.
4.5.3. Pinh tinh triterpenoid
Khi cho acid H2SOs dam dic vao tir tir thi ta nhan thiy xuét hién vong do niu
noi tiép giap gitta 2 16p dung dich,16p dung dich phia trén 16p ngin cach dan chuyén

sang nau xanh duong dam. Két qua thi nghiém nhan thay sinh khéi va qua thé nim

Linh chi déu c6 chira hoat chét triterpenoid.
1 2 3 4

Hinh 4.22. Pinh tinh triterpenoid biang phan ving Liebermann — Burchard
Ong 1: dich chiét qua thé + acid dam dic
Ong 2: dich chiét to ndm + acid dam dic
Ong 3: dich chiét to ndm dbi ching + acid dam dic
Ong 4: d6i chiig nudc cat + acid
4.5.4. Pinh tinh acid hiru co
Sau khi cho dich chiét nuwéc bot ndm Linh chi d6 tac dung véi tinh thé Na2CO3 va
ho nong thi nhan théy c6 hién tuong sui bot khi. Nhu vay, dich chiét nudc tir qua thé

nam Linh chi dé c6 chtra thanh phan acids hitu co.
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Hinh 4.23. Pinh tinh acid hitu co ¢6 trong qua thé Linh chi dé

Ong 1: dich chiét nudc qua thé ndm + tinh thé Na2CO3

Ong 2: dich chiét nuéc to nidm + tinh thé Na2CO3

Ong 3: dich chiét nuéc to nam ddi chimg + tinh thé Na2COs
Ong 4 (d6i ching) : nudc cat + tinh thé Na2COs

4.5.5. Pinh lwgng polysaccharide thé tir qua thé nAm Linh chi do
Tién hanh ly trich polysaccharides tir 20 gam nam Linh chi di say kho. Sau qua trinh
loc va sdy kho thu nhan dugc 0.25 gam polysaccharide thé. Nhu vdy ham lwong

polysaccharide tho ¢ trong qua thé nam Linh chi do chi dat khoang 1.25%.

Hinh 4.24. San pham bdt polysaccharide thd tir qua thé nim Linh chi dé

4.5. So sanh thanh phén dwoc chit cé trong qua thé va trong to nam Linh chi d6
Sau khi kiém tra sinh hoa, chung toi nhan thy rang nhiing dugc chat co trong
qua thé va to ndm 1a nhu nhau. Nghia 13, so véi qua thé thi to ndm ciing c6 tic dung
chita bénh nhu nhau. Tuy nhién, ching c6 thé chira ham lugng khac nhau, diéu nay
can xac dinh cu thé bang nhitng phuong phap dinh lugng dé cho ra két luan chinh xac

hon.
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Bing 4.6. So sanh cac dugc chit c6 trong qua thé va trong to nam Linh chi dé

) Két qua
Duoc chat Phuong phap dinh tinh - -
Qua thé To nam
_ - Thir nghiém véi 2 loai thudc thir
Alkaloid - -
Mayer va Dragendorft.
- Thir nghiém tinh tao bot
+ +
] - Tho nghiém Fontan — Kaudel (xac ) )
Saponin (Saponin (Saponin

dinh c6 saponin triterpenoid hay

saponin steroid)

triterpenoid)

triterpenoid)

- Thir nghiém bang phan tng

Triterpenoid ) + +
Liebermann — Burchard
- Cho vai tinh thé Na,CO; vao dich

Acid hitu co | chiét nam, ho néng. Néu cé bot khi sui + +

1én thi két luan c6 acid hitu co
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Phan 5: KET LUAN VA PE NGHI

5.1. Két Luan

Pinh danh so bd giéng Linh chi d6 moc tuy nhién & truong Pai hoc Nong Lam la
gidng Ganoderma lucidum
Mai trudng cap mot tét nhat 1a moi truong PGA c6 bo sung 10% dich chiét ca rét.
Maéi trudng nhan gidng cap 2 thich hop: Lua 95% + 5% mat cua + 5% cam gao.
Trén méi trudng long PGB hé soi ndm phat trién tot.
MOoi truong san xuat c6 hiéu suét cao: gdm 2 méi trudng c6 hiéu suét twong duong.
1) GT1: Mun cua gd tap 65 % + Cam gao 15 % + Cam bip 10 % + Trau
10% + voi 1% + SA 5% + Lan 1% + MgS0,4.7H,0 0.5 %o
Hiéu suét sinh hoc dat dugc : 16,68 %
2) GT2: Mun cua 75 % + Trau 25 % + SA 2 %o + Vi 1%.
Hiéu suét sinh hoc dat duoc: 16,37 %
Cac thanh phén duoc chit co trong sinh khdi hé soi va qua thé Linh chi d6 moc tu
nhién ¢ truong Pai hoc Nong Lam so v6i ndm Linh chi do (Ganoderma lucidum)
cia truong Khoa Hoc Tu Nhién 1a giéng nhau, bao gdom: alkaloid, saponine,
saponin triterpenoid, triterpenoid va acid béo.
Trong qua thé nim Linh chi d6 c6 chira ham lugng polysaccharide tho khoang

1,25%.

5.2. Dé nghi

Nham hoan thién quy trinh trong va c6 thé ung dung trong nganh duoc chung ta
can khao sat sau hon vé k¥ thuat nudi trong, vé thanh phan hoa hoc va tac dung
dugc 1y, 1am sang cua loai nAm nay.

Dung phuong phap sac ky long dé dinh luong ham luong dugc chét ¢6 trong qua

thé va to ndm, tir d6 c6 thé suy ra tac dung chira tri tdt nhat cho tung loai bénh.
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PHU LUC

Phu luc 1: PUONG KINH TO NAM NGAY 3

One-Way Analysis of Variance

S7

Data: DIAl.dkinh
Level codes: DIAl.mtr

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 6.9786267 4 1.7446567 20.660 0001
Within groups .8444667 10 .08444¢67
Total (corrected) 7.8230933 14
0 missing value(s) have been excluded.
Table of means for DIAl.dkinh by DIAl.mtr
Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 3.4333333 .0520683 .1677763 3.1689259 3.6977408
2 3 4.4633333 .1166667 .1677763 4.1989259 4.7277408
3 3 3.6100000 .2400694 .1677763 3.3455925 3.8744075
4 3 3.2533333 .2034153 .1677763 2.9889259 3.5177408
5 3 2.3366667 .1594086 .1677763 2.0722592 2.6010741
Total 15 3.4193333 .0750318 .0750318 3.3010867 3.5375799

Multiple range analysis for DIAl.dkinh by DIAl.mtr

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

5 3 2.3366667 X

4 3 3.2533333 X

1 3 3.4333333 X

3 3 3.6100000 X

2 3 4.4633333 X

contrast difference +/- limits

1 -2 -1.03000 0.52881 *
1 -3 -0.17667 0.52881

1 -4 0.18000 0.52881

1 -5 1.09667 0.52881 *
2 -3 0.85333 0.52881 *
2 - 4 1.21000 0.52881 *
2 -5 2.12667 0.52881 *
3 -4 0.35667 0.52881

* denotes a statistically significant difference.



Phu luc 2: PUONG KINH TO NAM NGAY 4

One-Way Analysis of Variance
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Data: DIA2.dkinh
Level codes: DIAZ.mtruong

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 13.440440 4 3.3601100 6.391 0081
Within groups 5.257533 10 .5257533
Total (corrected) 18.697973 14
0 missing value(s) have been excluded.
Table of means for DIA2.dkinh by DIA2 .mtruong
Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 6.1266667 .2210078 .4186300 5.4669257 6.7864076
2 3 7.1100000 .1417745 .4186300 6.4502590 7.7697410
3 3 5.5200000 .8029944 .4186300 4.8602590 6.1797410
4 3 5.6766667 .2186575 .4186300 5.0169257 6.3364076
5 3 4.1900000 .3386739 .4186300 3.5302590 4.8497410
Total 15 5.7246667 .1872170 .1872170 5.4296215 6.0197118

Multiple range analysis for DIA2.dkinh by DIA2.mtruong

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

5 3 4.1900000 X

3 3 5.5200000 X

4 3 5.6766667 X

1 3 6.1266667 XX

2 3 7.1100000 X

contrast difference +/- limits

1 -2 -0.98333 1.31948

1 -3 0.60667 1.31948

1 -4 0.45000 1.31948

1 -5 1.93667 1.31948 *
2 -3 1.59000 1.31948 *
2 - 4 1.43333 1.31948 *
2 -5 2.92000 1.31948 *
3 -4 -0.15667 1.31948

* denotes a statistically significant difference.



Phu luc 3: PO LAN SAU CUA TO NAM NGAY 6

One-Way Analysis of Variance

Data: ONGNG6.csau
Level codes: ONGN6.mtr
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Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 5.6707667 3 1.8902556 4.927 0317
Within groups 3.0693333 8 .3836667
Total (corrected) 8.7401000 11
22 missing value (s) have been excluded.
Table of means for ONGN6.csau by ONGN6.mtr
Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 6.3400000 .2916048 .3576156 5.7567120 6.9232880
2 3 5.5133333 .1826046 .3576156 4.9300454 6.0966213
3 3 4.7200000 .1900000 .3576156 4.1367120 5.3032880
4 3 4.6466667 .5975599 .3576156 4.0633787 5.229954
Total 12 5.3050000 .1788078 .1788078 5.0133560 5.5966440

Multiple range analysis for ONGN6.csau by ONGN6.mtr

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

4 3 4.6466667 X

3 3 4.7200000 X

2 3 5.5133333 XX

1 3 6.3400000 X

contrast difference +/- limits
1 -2 0.82667 1.16658
1 -3 1.62000 1.16658
1 -4 1.69333 1.16658
2 -3 0.79333 1.16658
2 - 4 0.86667 1.16658
3 -4 0.07333 1.16658

* denotes a statistically significant difference.



Phu luc 4: PO LAN SAU CUA TO NAM NGAY 9

One-Way Analysis of Variance
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Data: ONGN9.csau
Level codes: ONGN9.mtr

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 12.024625 3 4.0082083 15.441 0011
Within groups 2.076667 8 .2595833
Total (corrected) 14.101292 11
20 missing value (s) have been excluded.
Table of means for ONGN9.csau by ONGN9.mtr
Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 9.9600000 .2900000 .2941560 9.4802175 10.439782
2 3 8.7366667 .1386042 .2941560 8.2568842 9.216449
3 3 7.8800000 .1513275 .2941560 7.4002175 8.359782
4 3 7.3000000 .4689350 .2941560 6.8202175 7.779782
Total 12 8.4691667 .1470780 .1470780 8.2292754 8.709058

Multiple range analysis for ONGN9.csau by ONGN9.mtr

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

4 3 7.3000000 X

3 3 7.8800000 XX

2 3 8.7366667 X

1 3 9.9600000 X

contrast difference +/- limits

1 -2 1.22333 0.95956 *
1 -3 2.08000 0.95956 *
1 -4 2.66000 0.95956 *
2 -3 0.85667 0.95956

2 - 4 1.43667 0.95956 *
3 -4 0.58000 0.95956

* denotes a statistically significant difference.



Phu luc 5: DO LAN SAU CUA TO NAM NGAY 12

One-Way Analysis of Variance
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Data: ONGN12.csau
Level codes: ONGN12.mtr

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 17.020367 3 5.6734556 15.280 0011
Within groups 2.970400 8 .3713000
Total (corrected) 19.990767 11
20 missing value (s) have been excluded.
Table of means for ONGN1l2.csau by ONGN12.mtr
Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 13.966667 .0825295 .3518049 13.392856 14.540477
2 3 12.673333 .0437163 .3518049 12.099523 13.247144
3 3 11.200000 .0529150 .3518049 10.626190 11.773810
4 3 11.046667 .6953736 .3518049 10.472856 11.620477
Total 12 12.221667 .1759024 .1759024 11.934761 12.508572

Multiple range analysis for ONGN1l2.csau by ONGN1l2.mtr

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

4 3 11.046667 X

3 3 11.200000 X

2 3 12.673333 X

1 3 13.966667 X

contrast difference +/- limits

1 -2 1.29333 1.14762 *
1 -3 2.76667 1.14762 *
1 -4 2.92000 1.14762 *
2 -3 1.47333 1.14762 *
2 - 4 1.62667 1.14762 *
3 -4 0.15333 1.14762

* denotes a statistically significant difference.
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Phu luc 6: TRONG LUONG TO NAM NUOI TRONG MOI TRUONG LONG

One-Way Analysis of Variance
Data: LONGl.kluong
Level codes: LONGl.ngaythu
Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups .2658516 2 .1329258 10.781 .0103
Within groups .0739787 6 .0123298
Total (corrected) .3398302 8

0 missing value(s) have been excluded.

Table of means for LONGl.kluong by LONGl.ngaythu

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
10 3 .5293333 .1005938 .0641087 .4183770 .6402896
15 3 .7540000 .0094516 .0641087 .6430437 .8649563
20 3 .9500000 .0460579 .0641087 .8390437 1.0609563
Total 9 7444444 .0370132 .0370132 .6803838 .8085051

Multiple range analysis for LONG1l.kluong by LONGl.ngaythu

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

10 3 .5293333 X

15 3 .7540000 X

20 3 .9500000 X

contrast difference +/- limits
10 - 15 -0.224067 0.22191 ~*
10 - 20 -0.42067 0.22191 ~*
15 - 20 -0.19600 0.22191

* denotes a statistically significant difference.
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Phy luc 7: TRONG LUONG NAM LINH CHI TUOI DOT 1

One-Way Analysis of Variance
Data: NAMTUOI1.KLUONG
Level codes: NAMTUOI1l.GIAHTE
Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 1884.1541 3 628.05136 152.782 .0000
Within groups 32.8862 8 4.11077
Total (corrected) 1917.0403 11

0 missing value(s) have been excluded.

Table of means for NAMTUOIl.KLUONG by NAMTUOI1l.GIAHTE

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 39.000000 1.3095037 1.1705803 37.090728 40.909272
2 3 40.153333 .4285765 1.1705803 38.244061 42.062605
3 3 23.373333 1.8483897 1.1705803 21.464001 25.282605
4 3 9.616667 .40744406 1.1705803 7.707395 11.525939
Total 12 28.035833 .5852902 .5852902 27.081197 28.990469

Multiple range analysis for NAMTUOI1l.KLUONG by NAMTUOI1l.GIAHTE

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

4 3 9.616667 X

3 3 23.373333 X

1 3 39.000000 X

2 3 40.153333 X

contrast difference +/- limits

1 -2 -1.15333 3.81854

1 3 15.6267 3.81854 *
1 -4 29.3833 3.81854 *
2 -3 16.7800 3.81854 *
2 - 4 30.5367 3.81854 *
3 -4 13.7567 3.81854 *

* denotes a statistically significant difference.



Phy luc 8: TRONG LUGNG NAM LINH CHI TUOI BOT 2

One-Way Analysis of Variance
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Data: TUOI2.KLUONG
Level codes: TUOI2.GTH

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 315.54056 3 105.18019 40.242 0000
Within groups 20.90953 8 2.61369
Total (corrected) 336.45009 11
0 missing value(s) have been excluded.
Table of means for TUOI2.KLUONG by TUOI2.GTH
Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 17.700000 1.1111406 .9333973 16.177585 19.222415
2 3 15.516667 1.4664053 .9333973 13.994251 17.039082
3 3 13.526667 .3155066 .9333973 12.004251 15.049082
4 3 4.240000 .0200000 .9333973 2.717585 5.762415
Total 12 12.745833 .4666987 .4666987 11.984626 13.507041

Multiple range analysis for TUOI2.KLUONG by TUOI2.GTH

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

4 3 4.240000 X

3 3 13.526667 X

2 3 15.516667 XX

1 3 17.700000 X

contrast difference +/- limits
1 -2 2.18333 3.04483
1 -3 4.17333 3.04483
1 -4 13.4600 3.04483
2 -3 1.99000 3.04483
2 - 4 11.2767 3.04483
3 -4 9.28667 3.04483

* denotes a statistically significant difference.



