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PHAN I. MOT SO THONG TIN CHUNG VE PE TAI
Pit van dé:

Nam 16n 1a mot trong s6 cac vi sinh vét hoai sinh c6 thé séng trong nhi¢u moi
truong sinh thai, ching ¢ vai tro rat 1on trong viéc thuc ddy tdc d6 cia chu trinh tuan
hoan vat chét tu nhién, khoang hoa céc chét hitu co, lam sach moi truong sinh thai va
tang do phi nhiéu cho dat. Sau xenlulo, lignin 1a thanh phan sinh hoc khong 16 trong
sinh quyén va 1a chat liéu co ban hinh thanh cic chit mun, than bun va than da. La hop
phan cia cac polymer thom, 12 phan gan két va ran chic cua thanh t& bao va cac
khoang cua thuc vat. Sy phan giai sinh hoc cac polyme ran chic lignin boi nam 16n 1a
mot qua trinh ddc biét quan trong ca vé loi ich sinh thai va cong ngh¢ sinh hoc, chang
han tmg dung trong cong ngh¢ dét nhuém va glay, cai thién dat trong trot, xur Iy nudc
thai, tong hop sinh hod hoc. Vai trd phan giai cht hitu co ctia ndm, dic biét 1a sy phan
gidi ligno-xenluloza chu yéu 1a do cac enzym ngoai bao thudc nhom peroxidase, dic
trung nhat cho cac enzym ndy 1a laccase va lignin peroxidase (LiP), manganese
peroxidase (MnP) va versatile peroxidase (VP) ( Hakkata, 2001). Cac loai nim duoc
nghién cuu 1a Phanerochaete chrysosporium, Trametes versicolor, Dichomitus
squalens, Phlebia radiata, Heterobasidium annosum, Phellinus pini, Cyathus
stercoreus, Ceriporiopsis subvermispora, Polypous déu thuéc nhém Nam muc tring
(white rot fungi) ( Hofrichter, 2002, 2004).

0 Viét nam, nam 16n da duge cha y tir 1au. Tu viée thu hai nam tu nhién cho dén nudi
trong, du nhap giéng méi tir nudc ngoai. Cung voi sy phat trién ctia khoa hoc ki thuat,
trong khoang 10 nam tr¢ lai day, da bung nd xu hudng sir dung cac nam duogc lidu tur
viéc bd xung ngudén dinh dudng nham ting cuong stc khoé va hé mién dich, cho téi
diéu tri h5 trg phong va chdng cac bénh hiém nghéo. Tac dung duong tinh cta xu thé
nay 1am nam Ién néi chung va nim duoc lidu néi riéng ngay cang tro thanh tam d1em
cht y cua cac nha khoa hoc trong nudce. Trong s6 cdc cong trinh nghién ctru vé nam
16n & Viét nam, trude hét phai ké dén cac cong trinh cua GS., TSKH Trinh Tam Kiét
da nhiéu nam nghién ctru kha can ké vé nidm 16n & viét nam, su phan bd, phan loai,
hinh théi va tiém ning néi chung. Tiép theo 1a PGS., TS. Lé ba Diing véi cic cong
trinh nghién ctiru nam ving T4y nguyén. TS. Lé Xuan Tham v&i ndm duoc liéu nudi
trong va du nhap tir nude ngoai, GS., TS. Nguyen Lan Diing v6i cac phuong phap nuoi
trong nam an va nam duoc liéu. Gan day nhat 13 dy an hop tac giira Viét nam va Han
qudc “ Phdt trién cong nghé sin xudt ndm dwoc ligu phuc vu ting cwong sirc khoé”
cua PGS., TS. Nguyén Thi Chinh, truong dai hoc khoa hoc tu nhién. Tuy nhién, trong
du an nay cing nhu hau hét cac nghién ctru khac, moi chu yeu tép trung vao phan tich
thanh phan dinh dudng, cac phuong phap nudi trong va tong két cac két qua nghién
clru cua nudc ngoai nhu Nhat ban, Han qudc, Trung qubc vé kha nang diéu tri mot sd
bénh cta cac d6i tuong nam duge liéu nhu Linh chi, Van chi, nAm dau khi ...ma chua
c6 mot khao sat nghiém tic nao vé thanh phan vé thanh phﬁn hoa hoc cac chit c6 hoat
tinh sinh hoc ¢ cac nam dugc liéu noi riéng va ¢ cac nam 16n noi chung. Dac biét la,
cho t6i nay, & Viét nam chua c6 mot cong bd nao Ve nghién clru cdc enzym ngoai bao
6 kha nang phan giai cac chat hitu co kho tan tir ndm 16n

Tt ca cac két qua nghién ctru trong va ngoai nudc deu cho thay nam 1én qua 1a nguon
cac chét co hoat tinh sinh hoc méi va ciing 13 ngudn gien da dang sinh hoc méi day
htra hen (Kenmoku H, et al.,2002. Timm Ankea, et al, 2002). V61 y vong tu rung mua
nhiét d6i Viét nam, voi tham thyc vat vo cung phong phu, cling s€ cung cép cho chung
ta mot bo suu tp nAm qui gia voi cac kha ning tiém an chua duoc khai pha.
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1.1. Thoi gian thuc hién:
03 nam: Tir thang 1/2006 dén thang 12/2008

1.2. Kinh phi dwoc duyét:
Kinh phi duoc cip: 950 triéu dong



1.3. Danh sach can by tham gia thuc hién dw dn:

TT Ho va tén Co quan cong tac S thang lam viéc
cho nhiém vu

A | Phia Viét Nam

1 | PGS.TS. Lé Mai Huong Vién Hoa hoc cac HCTN 30

2 | GS.TS. Chau Van Minh nt 16

3 | ThS. Tran Thi Nhu Hang nt 16

4 | ThS. Tran Thi Hong Ha nt 16

5 | ThS. D6 Hiru Nghi nt 16

B | Phia doi tic nwéc ngoai

1 | GS. TS. Martin Hofrichter | Trwong dai hoc tong hop 24

Zittau, CHLB Durc

2 | GS.TS. Roland Schubert nt 12

3 | Ulrike Schneider nt 24

4 | TS. Rene Ullrich nt 12

5 | TS. Christiane Liers nt 12

1.4. Xuét xtr théa thuin di cé véi doi tic nwéc ngoai:

+
+

+

Thoi gian ky két thoa thuan: 30/ 8/2005

Cép ky két thoa thuan: Vién hoa hoc céc Hop chat thién nhién va Vién céc
truong dai hoc Zittau.

Céc noi dung thoa thuan chinh:

Thoa thuan vé trao doi va hop tac khoa hoc gilta hai co quan 1a vién Hod hoc
cac HCTN va vién céc trudng dai hoc zittau bao gdm: T6 chirc cac chuong trinh
nghién ctru; t6 chic cac chuyén thiam viéng trao d6i cua lanh dao gita hai bén;
dao tao can bd khoa hoc va trao ddi ki thut, nguyén vat li¢u xuét ban va cac
thong tin khoa hoc c¢6 lién quan; td chirc hoi thao.

Trudc mat, trong thoi gian 2005- 2008, hai bén cung hgp tac thuc hién dy an:”
Nhdn dién, khai thdc va tinh ché cdc enzym mdi va cdc chit c6 hoat tinh sinh
hoc tiv ném Ién (Basidiomycetes) phdn ldp tir rieng mwa nhiét doi phia Bic
Viét nam”. Ban chu nhi¢m dy an phia Viét nam 1a TS. L& Mai Huong va PGS.,
TS. Chau Van Minh, phia Puc 1a GS., TS. Martin Hofrichter va GS., TS.
Roland Schubert.

Thoa thuéan co6 hiu luc trong thoi han 5 nam tinh tir ngay ki va s€ xem xét gia
han tiép tuc cho phu hop voi diéu kién tai thoi diém do6 cua timg bén trude it
nhat 13 3 thang true khi thoa thuan hét hiéu luc



PHAN II. NOI DUNG KHOA HQC VA CONG NGHE CUA NHIEM VU

1. Tinh hinh nghién ctru
1.1.  Tinh hinh nghién cvru ¢ trong nudc

Vién hoa hoc cac hop chét thién nhién 1a mot trong cac co s¢ di dau trong linh vuc
danh gia hoat tinh sinh hoc cic chat c6 ngudn gdc thién nhién, bao gdm ca cac chit tir
nam.

Phong thi nghi¢m: GOm 15 phong thi nghiém cia cac phong chuyén mon véi déy
du trang thiét bi dau tay phuc vu nghién ciru méi dugc néng cap thong qua du an dau
tu chidu sau “Nang cip trang thiét bi thi nghiém Vién hoa hoc cac hop chat thién nhién
nam 2001”.

Trang thiét bi chi yéu:

Céc thiét bi phuc vu cong tac chiét tach va xac dinh cau tric (sic ky 1ong két ndi khdi
ph6é HPLC —MS, sic ky khi két ndi khdi phd GC — MS, phé hong ngoai IR, phd tir
ngoai UV, phd cong hudng tir hat nhan NMR (PTN Trung tdm).

Trong linh vuc nghién ciru cac hop chat c6 ngudn gdc thién nhién & Viét nam, phong
thi nghiém thtr hoat tinh sinh hoc do TS Huong phu trach 1a phong thi nghiém dau tién
tién hanh cac ki thudt danh gia hoat tinh sinh hoc cac chit c6 ngudn goc thién nhién
theo cac ki thuat hién dai voi cac trang thiét bi tién tién hién dang duogc tién hanh tai
cac labo c6 tén tudi trén thé gio1, bao gbm céc ki thuat : Hoat tinh khang vi sinh vét
kiém dinh, hoat tinh gy doc té bao trén cac dong té bao ung thu ngudi, hoat tinh
chdng oxy hoa, ...Trong vai ndm tré lai ddy, phong tp trung vao nghién ctru cac chat
¢0 hoat tinh sinh y dugc hoc tur nam duoc liéu nhu 4 garicus blazei, Lentinus eddodes,
Herricium erinaceus, Coriolus versicolor. Hi¢n phong Sinh hoc thuc nghi¢m dang chu
tri thue hién mot sd dé tai co lién quan dén nam noiis chung va nam duoc liéu noi
riéng.

1.2.  Tinh hinh nghién ciru ¢ ngoai nwdc

Mic dau trong diéu tri bénh béng cac thao duoc co dé cap tdi1 vai tro tang cuong
mién dich ctia ndm 16n, cling can noi thém vé kha nang hinh thanh cac chit ¢ hoat
tinh khang sinh tir cac ndm nay. C6 thé néi, nam 16n 1a ngudn cac chét khang sinh vo
cung phong pht tir ty nhién. Céc glucan thanh té bao ctia ndm 13 cac chét ¢ kha ning
kich thich mi&n dich, con cac chat trao di thir cép lai c6 kha nang diét khuén va khéng
vi rit manh. Thém vao do, ching con co kha nang khang ki sinh trung, bao gom ca ki
sinh tring sdt rét Plasmodium Jalciparum (UK Biodiversity Group). Tac gia khac(
Sway et al., 2000) cing da nghién ctru vé hoat tinh khang khuan va khang nam cua
nam an, thuoc nhom agaricales cho thay nam sO (Pleurotus ostreatus) c6 kha nang
khang nam Asp. Niger 1a mot trong s6 31 nim dang gom nhét c6 thé gay bénh phoi
nha nong. Yamabushitake (Hericium erinaceus) ciing c6 hoat tinh khang ndm mdc
Aspergillus niger va ndm men Saccharomyces cervesiae. Ngodi ra, nam nay con ¢
hoat tinh trén dong té bao HeLa (Kenmoku H., et al., 2002). Bén canh cac chét trao d6i
phan tir nhé ngoai bao co hoat tinh ma cac chat phan tir 16n ciing biéu hién hoatt inh
khang vi sinh vat gdy bénh. Chang han polysaccharide lentinan tir nim Huong
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(Lentinus edodes) va schizophyllan ndm 15 (Schizophyllum commune) ciing biéu hién
hoat tinh khang ndm men gy bénh Candida albicans va tu cau vang Staphylococcus
aureus. Lentinan con ¢ hoat tinh tc ché Mycobacterium tuberculosis va Listeria
monocytogenes , trong khi d6 chét chiét tir khudn ty nim con c6 hoat tinh khang virus
herpes virus type 1 (HSV-1). Thém nita, cc polysaccharides nhu lentinan c6 thé kich
thich hé than kinh va c6 hiéu qua trong dicu tri Alzheimer (Mizuno, T., 1995). Con céc
nghién ctu khac trén nidm van chi (Trametes versicolor) ciing e ché Candida
albicans. Mot nghién ctru khao sat trén 13 bénh nhan nir bi bénh nam trén thi co két
qua tot trén 12 nguoi sau khi voi nim dong co ga g0 (Grifola frondosa). Tat ca cac két
qua déu cho thiy nam 16n qua la nguon cac chat ¢6 hoat tinh sinh hoc méi va ciing 1a
ngudn gien da dang sinh hoc méi day hira hen (Kenmoku H, et al.,2002. Timm Ankea,
et al, 2002)

2. Muc tiéu cia Nhiém vu

- Gop phan tim hi€u va bo xung ngudn da dang 16n cdc nam l6n phan bo ¢ vung
rirng mua nhi¢t déi1 Bac Viét nam.

- Tim kiém, sang loc cac chat c6 hoat tinh sinh hoc va cac chat xuc tac sinh hoc

mo1 phuc vu doi song, nang cao hiéu qua su dung thong qua cac dur liéu danh
gia vé hoat tinh va c4u triic mot sb chat ¢ hoat tinh.

- Nang cao trinh d9, cdp nhat kién thuc nghién ctru khoa hoc ctia can b thong
qua trao doi hop tac véi nude ban. Tang cuong tiém luc khoa hoc bao gom ca
co soO vat chat va thiét bi.

3. Noi dung nghién ctru:

Noi dung nghién ciru trong nwoc

% Phén 1ap cac ching ndm méi tir gd muc, cac canh cdy giy va tir cac tham la
muc ¢ cac dia di€ém quan thé khac nhau cia rung mua nhiét d61 Bac Viét nam:
Cuc phuong (Ninh binh), Cat ba (Quang ninh), Sapa (Lao cai).

< Lap bo giébng ndm va bao tén bao gdm cac ching phan lap co hoat tinh dang
chu y(10-50 chung) va 1-2 chung méi du nhap tir nudce ban

X/

% Sang loc so bd hoat tinh enzym peroxidases phan giai lignin tir cdc ndm trong
bd suu tap.

% Sang loc cac chét c6 hoat tinh phuc vu y hoc tir dich nuéi céy cAc nam suu tap
theo hudong khang vi sinh vat kiém dinh, khang u, chong 6xy hod; Nghién ctru
hod hoc cac chat c6 hoat tinh theo dinh hudng hoat tinh sinh hoc

% San xuit 01 ché phérn thuc phém chtic nang thur nghiém trén dong vat thuc
nghiém

< San xudt va thir nghiém 01 ché pham enzym tho trén hién truong véi qui mo

nhé

+» Dao tao va xuat ban.



Néi dung va ké hoach hop tic véi doi tic nwée ngodi

)/
L X4

R/
L4

X/
L X4

X/ X/
L X X4

Nhan dang va xéc dinh tén phan loai ctia cac chung nam

San xuat,tinh ché va cac dac tinh cua enzym haloperoxidases, laccases,
arylalcohol oxidases va cac peroxidases phan giai lignin ciac chiing c6 hoat tinh
cao

Phan 1ap va trinh ty gien cua cac chiing ndm c6 hoat tinh tiéu biéu
Tach chiét va nghién ctru hod hoc cac chét ¢ hoat tinh
Thur nghiém ung dung

Pao tao can bd va xuat ban

Dy kién san phim:

Bo giéng ndm thu thap va phén lap duoc ¢ ving rimg ndi phia Bic Viét nam va
1i lich sinh thai

Tén khoa hoc cac ching ndm phan loai duoc.

Céc dir liéu vé hoat tinh sinh hoc cua cac ching nam phan 1ap dugc: hoat tinh
khang sinh, gy doc té bao, chéng oxy hoa...

Tinh chét hoa hoc cac chat ¢ hoat tinh bao gom céc dit kién vé phd, cau trac va
cac tinh chat hod 1i khac.

Ché pham enzym dang thd

Enym tinh sach

Ché phém ndm tho co hoat tinh sinh hoc khac, chéng han hoat tinh giam
cholesterol huyét trén chudt thi nghiém

Céc chuong trinh xir 1y s6 liéu va phan tich két qua

Cong bd 5- 10 bai bao va bao cao hoi nghi, dao tao NCS, thac s va sinh vién



PHAN IIL. NGUYEN LIEU VA CAC PHUONG PHAP THUC HIEN

3.1. Moi truwong
X M@i trwong phén Igp ndm: Miu nim dugc phan lap trén moi truong
thach malt 20% c6 thé bd sung cac chat khang sinh khang khuan hodc khang nam
trong cac truong hop can thiét néu mau phéan lap c6 nguy co nhiém ndm hoic vi
khuan cao. Cac khang sinh sir dung 1a: Chloramphenicol, Penicillin, Streptomycin,
Benomy 50 g/l va Nystatin 40 g/I.

< Moi trwong nuéi cdy nim:

-Moi truong Khoai tay (g/1): Khoai tay 200; Buong 20; Thach 15;

-MT Gia dd (g/l): Gia @6 1%; Pudng 2%; Pepton 0,5%

-MT3 Céam gao (g/1): Cam gao 1%; Budong 2%; Pepton 0,5%.

-MT4 Bot cé (g/1): Bot ca nhat 1%; Buong 2%; Pepton 0.5%.

-MTS5 Bo6t ngd (g/1): Bot ngd 1%; Puong 2%; Pepton 0,5%.

-MT6 bau tuong (g/1): Bot dau 1%; Puong 2%; Pepton 0,5%.

Sau loai MT trén duoc loc tho bﬁng vai loc sau d6 d6 vao binh tam giac 250ml
lugng dich 1a 100ml tuong tmg v1 tung loai MT.

-MT bb sung vitamin: Khoai tdy 1%; DBuong 2%; Pepton 0,5%;vitamin Bl
50mg/l; Vitamin B2 1mg/l; inozitol 50mg/1.

% Moi truong thir hogt tinh enzym
- Kirk [g/1]: Glucoza 20; 2,2° Dimetyl succinat 2,2; KH,PO, 2; MgS0,.7H,0
0,5; CaCl, 0,1; NH,C4H,O¢ 0,25; Cao ndm men 0,1; Agar: 20; pH=S5.

- MT Malt [g/lI]:mach nha: 50; Soya-Pepton: 3; Agar: 20; pH=5,6-6.

- MT bau tuong [g/l]: Pau tuong bot: 30; Agar:20; pH=5,5.

- MT khoai tay [g/l1]: Khoai tay: 200; Glucoza: 20; Agar: 15; pH=5,5.

- MT Ca chua: 400ml nudc ca chua (200g ca chua got vo, bo hat, bd xung 200ml
HZO cét, xay nho); Agar: 20g; bo xung nudc cat cho di 1000ml.

MT Bot gb [g/1] : Bot gb: 30; Agar: 15; pH=5,5.

- Dung dich khoang: Na,HPO, 1g; axit xitric: 2,5g

- MT thtr hoat tinh Xenluloza: Dung dich khoang 200ml; 1g Na-CMC; 4g thach.

- MT thur hoat tinh Amilaza: Tinh bt tan 2g; 200ml dung dich khoang; 4g thach.
MT thtr thir kha nang khuyéch tan ctia Enzyme phan giai Lignin: Moi truong

Malt; chét chi thi ABTS [2,2’-azinobis(3-ethylthiazoline-6-sulfonate)]
Mt thtr hoat tinh phan giai lipit: CaCl,.H,O: 0,001g; pepton: 5g; thach: 15g;
Tween 80: 10ml (b6 xung sau khi khir tring)

- Cac mdi trudng nudi cay va thir hoat tinh enzym: Nudi cdy nim trén 9 moi truong
¢6 cac thanh phan dinh dudng khac nhau c¢6 ki hiéu SH1- SH9 dya trén moi truong co
ban 1a moéi truong Kirk (ki hiéu: K) [g/1]: Glucoza 20; 2,2’ Dimetyl succinat 2,2;
KH,PO, 2; MgS0,.7H,0 0,5; CaCl, 0,1; NH,C4H40¢ 0,25; Cao ndm men 0,1; pH=S.

+ Moi truong SH1: K + 0,1mM MnCl, + Moi truong SH2: K + 0,2mM MnCl,
+ Moi truong SH3: K + 1,0mM MnCl, + Moi truong SH4: K + 2,0mM MnCl,
+ Moi truong SHS: K + 4,0mM MnCl, + Moi truong SH6: K + 10,0mM MnCl,

+ Moi truong SH7: K + 50ml Malt+10ml ca chua
+ Moi truong SH8: K + 30 ml ca chua+ 30ml H,O



% MGoi trwong nudi cdy va thiv hoat tinh vi sinh vit theo phwong phdp pha
loding lién tuc trén phién vi lwong 96 giéng.
- MT (nudi ciy vi khuan): Méi truong Eurgon Broth (Difco, Mi).
- MT thir hoat tinh ndm: Mdi trudng Mycophil (Difco, Mi).

% MGoi truong nudi cdy cdc dong té bao ung thu:

Méi truong MEME (Minineal Essential Medium with Eagle’s salts) bd sung 7-
10% huyét thanh bé tuoi, 1% dich khang sinh (PSF) va 1% NAA (Nonessential Amino
Axit). Hodc moi truong DMEM (Dullbecco’s modified Minimum Essential Medium):
10% huyét thanh bé tuoi, 1% dich khang sinh (PSF), 1% NAA.

Dich  khang sinh  PSF: 100 don vi/ ml Penicilin G;
100pg/ml Streptomycin sulfate; 0,25ug/ml Amphotericin B

s Moi trwong nudi cd'y thir hoat tinh vi sinh vt trén thach dia.

-MT thach thuong (déi Vo1 vi khuén): Nude chiét thit 50ml (cao thit 2,5gam);
Pepton 10 gam; NaCl 5 gam; Nudc 1lit; Thach 15g/1 .Tiét trung ¢ 110 do C, 30 phut

-MT Sabouroud (ddi v6i ndm): Pepton 10 gam; Glucoza 30 gam; Thachl5 gam;
Nude 1 lit. Tiét trung 110° C/ 30 phut

3.2. Phwong phap nghién ciru

< Phwong phap phén lgp nim lon
Phén 1ap tir mau qua thé:

Qua thé nim duoc thu thap tir dat, cay g, duoc giit lanh 4°C néu chua phan lap
ngay. Qua thé duoc rira sach vai 1an vé6i nude may va trang bang nude cat khir trung,
khir tring bé mit bang con, cudi cung rira sach con voi nude cat. Dung dao lam cat got
phan mo bén ngoai (got khoang 2-3 lan voi dao lam vo trung) lam 16 16p mod bén trong.
Cit nhitng phan mo vo tring nay thanh nhiing manh c6 kich thude 5-10mm?. Ciy céac
mang md ndy vao mdi truong Malt (néu can c6 thé bo sung khang sinh), 0 trong bong
tb1, & nhiét 46 25-27°C. Sau 24-72 gid hé soi bat ddu moc.Tach hé soi ndm tinh khiét
ra dia peptri khac chira méi truong Malt vo trung.

Bio quin giong: Khi khuan lac dugc tao thanh, tiép tuc tach hé soi ndm sang
ong thach nghiéng chira moi truong Thach-Khoai tay-Pepton, dé khoang 12-15 ngay
trong ti Am dén khi thay hé so1 bao phu het bé mat moi truong, khi d6 dem cit cac 6ng
nay vao ti lanh 4-10°C dé giir lam giéng gdc hay giéng cap 1.

Phén 14p tir mAu tham 14, than cAy muc va dat:

Mau tham 14 muc rung thuong co chira nhiéu loai nAm va vi sinh vat. Mau duoc thu
trong binh tam giac v trung, ddy nip bong cn than, mang vé phong thi nghiém, viéc
phan lap tién hanh trong thoi gian 24 gio tir khi 1dy mau. Mau cho vao binh nén vo
trung chira nudc cat vo trung, lic déu. Hat 1ml dung dich miu tron déu vao moi
trudng Malt trong hop peptri di vo trang, dé tu 4m 25-27°C, sau vai ngay khi thdy hé
soi moc trén mat moi trudng ta tach hé soi nim sang dng thach nghiéng rdi bao quan
nhu trinh bay ¢ trén.



s Phwong phap danh gia hoat tinh enzym

- Phuong phéap thtr kha nang phan giai Tinh bdt, Xenlulo, Lignin, protein, lipit,
kitin, fucoidan:

Tién hanh dun cach thuy moi trudng chita 7 loai co chat can phan gii, sau d6 d6 moi
truong ra dia petri, dé ngudi.

Xac dinh kha nang phan giai bang phuong phép cdy khuan ty truc tiép vao moi
truong chira co chat cac phan giai va nho dich vao mé1 truong bang phwong phap duc
16 thach. Dbi voi cac mau thir kha ning phéan giai Tinh bot, Xenluloza, kitin va
fucoidan nhudém bang dung dich Lugol 15phut, sau dé rira bang nuéc mudi IN. Panh
gia hoat tinh enzym bang kich thudc vong phan giai.

Cong thirc pha dich Lugol: It tinh thé 1g; KI 2g; Nudc cat 100-300 ml.

Mau thir protein thudc nhuom 1a TCA 5%,

- Phuong phap x4ac dinh enzym ngoai bao phan giai ligno-xenlulo trén: Nudi ciy
9 ching ndm phan 1ap duoc 1én cac dia petri v6i 6 loai méi truong khac nhau & trén.
Thu mau sau 7 ngay, mau duoc nghién nhé va chiét béng dung dich dém citrate (0,5M,
pH=4,5), siéu 4m 5 phut, sau d6 ly tdm 10 phut-14000v/phut, thu 14y phan dich trong
bén trén dé xac dinh hoat do enzym. Hoat d§ enzym lignin peroxidaza dugc xac dinh
bang phwong phap oxi hoa veratryl alcohol tai pH=3 (€510=9,3mM'cm™) [6]. Mn
peroxidaza dugc xac dinh truc tiép boi su tao thanh phuc Mn>*-malonate, phan ng
duoc bit dau bfmg viéc bd sung H,O, va tiép theo 1a su tang do hép thu tai budc song
270nm trong 2 phut. (€,70=11,59 rnM'lcm'l) [7]. Hoat tinh Laccaza dugc xac dinh boi
2 chét Syring aldazine va ABTS (€420=36 mM'lcm'l) [8]. T4t ca hoat tinh enzym dugc
biéu dién bang don vi U, 1 U 1a 1 imol co chat bi oxi hoa trong 1 phut.

- Phuong phap xac dinh Su sinh tong hop enzyme cua cac chung nam phan lap
trén moi truong dich thé: Cac ching nim phan 1ap dugc nudi cdy trén cac moi truong
dich thé thich hop, lac 100v/ph, & 24°C, véi dich moi truong trong binh cau 500ml:
MT Kirk; MT Khoai tdy, MT dich ca chua, MT Pau tuong. Hoat tinh Laccaza dugc
xac dinh qua su oxy hoa 2,2’ Azinobis-(3-ethylbenzothiazoline-6-sulfonate) (ABTS) ¢

420nm (Epp=36mM'cm™) (Eggert et all, 1996). Hoat tinh Mn peroxidaza va LiP
duoc xac dinh qua su tao thanh phirc Mn®“-malonat va vetraldehyt, phan Gmg duoc bt
dau khi thém H,0, 10mM (Wariishi et al, 1992 va Kirk et al, 1986). Enzym Aap duoc
do ¢ budc song 310nm (Varian, CHLB Duc) qua sy oxy hda veratryl alcohol thanh

vetraldehyt (E3 10=9,3mM'em™), phan tng duogc thuc hién ¢ pH 7,0 va bit dau phan
tmg khi thém H,0, 100mM (Martin et al, 2004). Két qua duoc tinh theo don vi qudc
té (1U=pmol phut™).

- Xéc dinh hoat tinh lignoperoxidase trén phién 96 giéng: Sau qua trinh nudi cy,
phan sinh khéi s& duoc loc va dem di siy, 00ul dich ABTS (0,25g/1). Cho phéan ting
dién ra 30 phut ta dem do OD budc séng 450nm. Pay 1a mot phuong phap cho duge
két qua nhanh, dang tin cdy, tiét kiém nguyén liéu va hoa chét.

- Phuong phap tach va tinh sach enzym:

% Phwong phdp phan tich dwong khir

Macroassay cho duong khur:

Chudn bi thuéc thir Nelson A (g/l): Na,COs: 25; KNaC,4Hs04.4H,0: 23;
NaHCO;: 20; Na,SO4: 20.

Chudan bi thuéc thir Nelson B:




a. CuS0O,4.5H20 15%; b. H,SO, : 1-2 giot/100ml

Hon hop Nelson A-B dugce tron theo ti 16 25:1 (v/v)

Chudn bi thuéc thir Nelson C:
Dung dich 1: NH3yMo0,0,4.4H,0: 33g; H,O: 600ml; Dung dich 2: Na,HAsOy: 9,4g;
H,0: 50ml. Trdn hai dung dich 1 va 2 roi thém 42 ml H,SO, dam dic, dinh mire du 1
lit, dat & 370C trong 1-2 ngay trudc khi str dung.

Tién hanh: 250 ul mau + 250 ul Nelson A-B, dun cach thity trong 10 phut, dé
ngudi. B6 sung 250 ul Nelson C — do OD750nm.

Microassay cho duong khur:

xét nghiém microassay cho duong khir 1a sy bién dbi ctia phan tmg Nelson
Somogyi. Trong dia 96 giéng, 25 pl mau va 25pl co chit twong tmg tan trong 0,1M
dém citrate pH 5, dugc cho vao mdi giéng. Phién nhya dugc che phu boi tim dinh
acetate va duoc i1 & 40°C trong 24h. Sau khi 1, 75ul tic nhan dong Somogyi thém
vao, va mo giéng ra. Phién sau d6 ¢ & 80°C trong 30 phut trong bé 6n nhiét. Sau khi
lam mét nhanh phién nhuya, 75ul chat arsenomolybdate dugc thém vao, va cac giéng
duogc tron ki bang may Vortex. Poc mau bang phan chiéu tai bude song 500nm bang
may budc séng song song Shimadzu. Puong cong chuin duoc dung bang cach ding
glucose tai ndng do tir 100 dén 2000 pg/ml.

% Phwong phdp thit hoat tinh khdng vi sinh vt kiém dinh
(Antimicrobial activity).

Hoat tinh khang Vi sinh vat kiém dinh dugc tién hanh dé danh gia hoat tinh
khang sinh cta cac mau chiét dugc thuc hién trén cac phién vi luong 96 giéng theo
phuong phéap hién dai ciia Vander Bergher va Vlietlinck (1991), va MCKane, L., &
Kandel (1996).

< Thir hoat tinh gdy djc té bao (cytotoxicity)

Theo phuong phép cua Likhiwitayawuid va cs., 1993 dang duoc tién hanh tai vién
nghién ciru ung thu Qudc gia cua My (NCI). Du:a trén phuong phap nuéi cdy té bao
ung thu invitro cua cac tac gia Geran va cs, 1972; Pezutto va cs., 1983 va Skehan va
cs, 1990. Phuong phap nay da dugc phong thi nghiém thir hoat tinh sinh hoc vién hoa
hoc cac hop chat thién nhién trién khai 4p dung tir nim 1996,.

< Phwong phdp thir hoat tinh chéong éxi hod

Thir hoat tinh chong 0xi hod theo phwong phap cua Shela G., Olga, M. B., Elena, K.,
va cs (2003)
s Cdc phwong phap tich chiét va xdac dinh cau triic hoda hoc

Piém nong chay duoc do trén may BOTIUS (Heiztisch Mikroskop) cuia Pic.
Phé khdi bui electron ESI-MS dugc do trén may Thermo Finnigan LCQ Advantage
spectrometer. Phd cong hudng tir hat nhan 'H- (500MHz) va Be- (125MHz) dugc ghi
trén may Bruker AM500 FT-NMR sir dung TMS 1am chat chuan noi. Sac ki cot ding
silica gel Merck (Kieselgel 60, 70-230 mesh va 230-400 mesh), sic ki 16p mong phan
tich dung ban SiO, trang san trén dé nhom cua Merck, do day 0.2mm. Dung moi duogc
cét lai va lam khan trudc khi dung.



Siic ky l6p mong (TLC)

Séc ky 16p mong duge thyuc hién trén ban mong trang san DC-Alufolien 60 Fys4
(Merck 1,05715), RPg Fys4s (Merck). Phat hién chat bang den tir ngoai ¢ hai budc
song 254 nm va 368 nm hodc dung thude thir 1a dung dich H,SO, 10% duoc phun déu
1én ban mong, sdy kho rdi ho nong tir tir dén khi hién mau.

Sic ky l6p mong diéu ché

Séc ky 16p mong diéu ché thyc hién trén ban mong trang san Silica gel 60G F,sy
(Merck, ky hiéu 105875), phat hién vét chat bang den tr ngoai hai budc song 254 nm
va 368 nm, hodc cét ria ban mong dé phun thudc tht 1a dung dich H,SO,4 10%, ho
néng dé phat hién vét chat, ghép ban mong lai nhu cii dé xac dinh ving chat, sau d6
cao 10p Silica gel c6 chat, giai hip phu thu duoc chat can tinh ché.

Sdc ky cot (CC)

Sic ky cot duge tién hanh véi chat hap phu 14 Silica gel pha thuong va pha
dao. Silica gel pha thuong c6 ¢d hat 1a 0,040-0,063 mm (240-430 mesh). Silica gel pha
dao ODS hoidc YMC (30-50 pm, Fujisilisa Chemical Ltd.). Nhuya trao d6i ion Dianion
HP-20 (Misubishi Chem, Ind, Co., Ltd.)
Pho cong hwong tir hat nhin (NMR)

Puogc do trén may Bruker DRX500 cua Vién Hoa hoc, Vién Khoa hoc va Cong
ngh¢ Viét Nam.
Phé khéi lwong (ESI-MS)

Dugc do trén may LC-MSD Agilent 1200 Series (USA) cua Vién Hoa hoc céac
Hop chét Thién nhién, Vién Khoa hoc va Cong ngh¢ Viét Nam.

% Phwong phdp phin logi cdc chiing ndm lon

- Nam sau khi dugc phan 1ap, tién hanh nubi cdy thu sinh khéi.
- Tach chiét ADN theo phwong phéap cua Jonh Pikin 2003
- Kiém tra ADN theo phuong phap dién di AND
- Tién hanh PCR, dung doan mdi ITS1/ITS4 va doan moi NL1, NL2 ciia rARN 28S

+ Trinh tu doan mdi ITS1/ITS4:

ITS1: TCCGTAGGTGAACCTGGGG3’

ITS4: SSTCCTCCGCTTATTGATATGCATATGC3’

+ Trinh tu doan mdi NL1/NL4 ciia rARN 28S:

NL1: 5GCATATCAATAAGCGGAGGAAAAG3’

NL4: 5’GGTCCGTGTTTCAAGACGG3’
- bi¢n di ADN
- Tinh sach san phém PCR bang bo kit cua hang QITAGEN
- Kiém tra ndng d6 va do tinh sach cta san phim PCR trén may quang phd
- Nhan AND soi don cho sequence, theo phuong phap va hoa chit cua hing Apply
Biosystem.
- Poc trinh ty ADN bang may sequence, theo phuong phap cua hing Apply
Biosystem.

% Phwong phdp nghién cvru trén dong vit thuwc nghi¢m

Tao ché pham HTI :

Chung t0i d3 tao ché pham HT1 ¢ dang nudc va bot bang phuong phap chiét
néng dua trén két qua hoat tinh ¢ trén la phan hoat tinh nam chi yéu & phan nuéc chiét
trong nudc ndng bang phuong phap c¢b truyén 1a sic thude.
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Ché pham HT1 dang bot va dang hon dich, dung duong ubng, dat yéu ciu vé
nguyén liéu cho dong vat thi nghiém. Khi dung cho uéng bang sonde da day

Céac hoa chat va kit xét nghiém dat cap do phan tich.
Dong vt thi nghiém :
+ Tho trudng thanh, khoe manh, trong lugng 2,0 + 0,2 kg dat tiéu chuan nghién ctru.
+ Chudt nhit tring trong luong 20,0 + 2,0 g dat tiéu chuin nghién ctru.

bong vat thi nghiém dugc nudi dudng theo quy dinh trong phong thi nghiém
chuyén dung duoc 1y 1 tuan trude khi 1am thi nghiém.
Phwong phap nghién ciru :

Phuong phap ciia Abrham W.B.; Turner A. va theo quy dinh cta WHO vaBo Y
té vé an toan va hiéu luc ctia ché pham c6 ngudn gdc tir thién nhién
Phuwong phap nghién ciru an toan cua HT1 trén thuc nghiém
Chon tho khoe manh, trong luong 2,0 + 0,2 kg, chia lam 2 nhom, moi nhém 08 con.

+ Nhom chung : udéng dung moéi diung dé pha ché pham nghién ciu, lidu
Iml/1kg TLCT

+Nhom HT1 : ubng HT1 cac mirc liéu trong thé tich 1ml/1kg TLCT

Trong thoi gian thi nghiém, theo ddi chat ché tinh trang chung, trong luong co
thé ( hang tudn ), két qua sinh hoa, huyét hoc, tinh trang tim mach, so sanh v&i nhom
chtng. Thoi gian theo ddi trong 6 tuan

Lay mau xét nghiém cac chi sé sinh hoa, huyét hoc tai 3 thoi diém : xuét phat
diém, sau 3 tuan, sau 6 tuan nghién curu.
Phwong phap nghién curu bao vé phong xa cua HT1

* Phuong phép chiéu xa: Theo phuong phap duoc mé ta boi Gonchavenko E.N
va Vasin MV

Chuét nhit trang (CNT) duoc chiéu xa (CX) bang tia gamma tir ngudn Cobalt-
60 trén may tai bd mon — khoa Phong xa - Vién Quan y 103 — Hoc vién Quén y. Liéu
chiéu xa tir 5,5 Gy den 8,5 Gy tuy theo myc dich nghién ctru cua timg nhom.
* Nghién ctiru mot s chi tiéu v€ mau va tao mau.

- Pém s6 lwong hdng cau (HC), bach cau (BC), tiéu cau (TC) mau ngoai vi trén
cac may xét nghiém tu dong.

- Trong lugng lach, hach lympho, tuyén e CNT & cac ngay thir 2, 4, 9 sau
chiéu xa, dugc can trén can chinh xac.

- M6 hoc cua lach, hach lympho, tuyén trc CNT dugc tién hanh tai khoa giai
phau bénh 1y — Hoc vién Quan y.
Xir Iy két qua :

Céc két qua thu dugc, duoge xir Iy theo phwong phap théng ké y sinh hoc, sir
dung phan mém EXCEL & tinh toan.
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PHAN IV. KET QUA THU'C NGHIEM VA THAO LUAN

A. PHAN LAP CAC CHUNG NAM LON
I. Quy trinh phén lap nim

Cac mau duge thu thap tai rung qudc gia Cic phuong, Cat ba, Tuyén quang va
mot s6 ving khac. Cac miu dugc xur ly truoe khi dem phan lap,sau do cay cac mau
nay vao moi truong Malt (néu cin co thé bo sung khang sinh), i trong bong t6i, & nhiét
d6 25-27°C. Sau 24-72 gid hé soi bit ddu moc.Tach hé soi ndm tinh khiét ra dia peptri
khéc chira méi truong Malt vo trung.

Bio quén gidng: Khi khuan lac duoc tao thanh, tiép tuc tach hé soi ndm sang
ong thach nghiéng chira mdi truong Thach-Khoai tay-Pepton, dé khoang 12-15 ngay
trong ti 4m dén khi thdy hé soi bao phu het bé mat moi truong, khi d6 dem cit cac 6ng
nay vao tii lanh 4-10°C dé giir lam giéng gdc hay giéng cap 1.

Céc quy trinh phan 1ap dugc thé hién & cac so d6 1 va 2:

So @b 1: Qui trinh phan 14p tir mau qué thé nim:

QUA THE NAM
(Pat, gd, cay,...)

- Khir tring bé mit
- Cat got phan m6 bén ngoai

A 4
Lép mo6 bén trong

Cit thanh nhitng manh nho
(5-10mm?)

_ \ 4
Cay vao moi trweong Malt

- 0 t6i & nhiét do 25-27°C
- Tach hé soi nam tinh khiét

A 4
Ong gidng nim thuin khiét
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So dd 2: Qui trinh phén 1ap tir mAu tham 4, thin cAy muc va rac thai:

THAM LA, THAN CAY
MUC VA RAC

A

- Cho vao binh chtra nu6c cat vo

trung

- Lic déu 30 phut, gan lay phan dich

Phan dich

A

Hut 1ml dich

Céy vao mdi truong Malt

A

- U t6i & nhiét do 25-27°C

- T4ch hé soi niAm tinh khiét

Ong giéng nim thuin khiét

II. Két qua phan lap

Chung t6i da phan 1ap dugc tit ca 100 chung ndm, trong d6 72 ching dugc
phan lap tai phong Phong Sinh hoc thuc nghiém — Vién Hod hoc cac HCTN va 28
chung duoc phan 1ap tai CHLB Durc. Trong sb 100 ching thi ¢6 57 ching dwoc phan
loai tai CHLB Dtic va hién tai ching t6i chi luu gitr 42 ching c¢6 hoat tinh cao va ly

lich 13 rang. Két qua duoc thé hién & bang 1

Bing 1: Két qud phan lip

Tinh
STT KH ching Ngudn gdc Tén phan loai g(fiilrllgg
luu gitr)

1 MAG6 Cat Ba Xylaria sp.

2 MA'1 Cat Ba Ganoderma sp. +

3 MA 3 Cat Ba Lepiota sp.

4 MA 7 Cat Ba KXbD

5 MA 6a Cat Ba Marasminus sp. +

6 MA 2 Cat Ba Schizophyllum commune +

7 MA 4 Cat Ba Cleroderma sp.

8 MA 24 Cuc Phuong Xylaria polymorpha

9 MA 21 Cuc Phuong Tremella sp.

10 MA 23 Cuc Phuong Tremella sp.

11 MA 10 Cuc Phuong Pyrrhoderma adamanticum +

12 MA 14 Cuc Phuong Ganoderma sp.

13 MA 16 Cuc Phuong Ganoderma sp. +
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14 MA 26 Cuc Phuong Ganoderma sp. +

15 MA 8 Cuc Phuong Trametes hirsuta (?)

16 MA 8a[17] Cuc Phuong Trametes spec. +

17 MA 15 Cuc Phuong Trametes spec.

18 MA 25 Cuc Phuong Trametes gibbosa +

19 MA 27 Cuc Phuong KXD

20 MA 9 Cuc Phuong KXb

21 MA 11 Cuc Phuong KXb

22 MA 12 Cuc Phuong KXb

23 MA 13 Cuc Phuong KXb

24 MA 20 Cuc Phuong KXb

25 MA 19 Cuc Phuong Lepiota sp. +

26 MA 22 Cuc Phuong Chitocybe sp.

27 MA 18 Cuc Phuong Favolaschia sp. +

28 CP3 Cuc Phuong KXb

29 CP4 Cuc Phuong KXb

30 CP6 Cuc Phuong KXD

31 CP8 Cuc Phuong Amanit enuifolia +

32 CP11 Cuc Phuong KXb

33 CPI15 Cuc Phuong KXb

34 HL1 Cuc Phuong KXb

35 HL2 Cuc Phuong KXb

36 HL3 Cuc Phuong KXD

37 H1 Cuc Phuong KXb

38 MAS Cuc Phuong KXb

39 MA28 Cuc Phuong KXb

40 HYTQI1 Tuyén Quang KXD

41 HYTQ2 Tuyén Quang KXD

42 PLTQ1 Tuyén Quang KXD

43 PLTQ2 Tuyén Quang KXb

44 PLTQ3 Tuyén Quang KXb

45 PLTQ4 Tuyén Quang KXD

46 PLTQS5 Tuyén Quang KXD

47 PLTQI13 Tuyén Quang KXD

48 PLTQIS5 Tuyén Quang KXD

49 PLTQI16 Tuyén Quang KXb

50 PLTQ7 Tuyén Quang KXD

51 PLTQ Tuyén Quang KXD

52 TQO71 Tuyén Quang KXD

53 b5 CHLB buc Deadalea quereina T064 +

54 b4 CHLB buc Mycna epipterigia K72 +

55 b10 CHLB Dbuc Kuchanevomyces mutabilis +

56 b1l CHLB buc Garoderene applanatua +

57 b2 CHLB buc Conocybe ricbewi +

138.63.117

58 bg CHLB buc Coprinus awiser +
CBS680.70.117

59 b9 CHLB buc Conocybe aberraus +

CBS137.63.117
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60 bl CHLB buc Agrocybe paludosa 395.79 +
61 b7 CHLB buc Panacolus acuminatus
62 b17 CHLB buc Coprinus auregramitetus +
CBS973
63 b6 CHLB buc Phlebia trewanosa
64 bl6 CHLB buc Agrocybe paludosa 395.79 +
65 bl15 CHLB buc Panacolus tinicola
66 b14 CHLB buc Traemtes villosa +
67 b13 CHLB buc Coprinus storquilinus
68 bi2 CHLB buc Psychromorbidus sp. +
CBS209.89.117
69 75 CHLB buc Collybia dryophila +
70 149 CHLB buc Hyphocoma fascicurlave 74 +
71 286 CHLB brtic Pycnoporus cinnalarinus +
72 423 CHLB buc Agaricus bispcius C43 +
73 135 CHLB buc Gloephyllum trabeum 72 +
74 402 CHLB buc Voloaviella gloiocephaller +
75 49 CHLB buc Borist spez +
76 125 CHLB buc Fomes fomentarius DSMZ +
77 300 CHLB buc Stropharia tugosoanulatag +
78 264 CHLB buc Pleurotus astreatus Ly6 +
79 327 CHLB btic Paxillus involutus (Gramp)
80 231 CHLB buc Phanevochaete +
chrysosporium DSMZ 1556

81 HT PSH Hericium erinaceum SH1 +
82 S42M PSH Pleurotus sp. +
83 S24M PSH Pleurotus sp. +
84 42M PSH KXD
85 KCVF27 PSH Flammulina velutipes +
86 Fv2 PSH Flammulina velutipes +
87 M PSH Flammulina velutipes +
88 VC4 PSH Trametes versicolor +
89 VC PSH Coriolus versicolor +
90 72 PSH KXD
91 38M PSH KXb
92 2 PSH KXb
93 CP072 PSH KXb
94 RTP1.2 PSH KXb
95 HDb?2 PSH KXD
96 NN PSH KXD
97 L2 PSH KXD
98 b27 PSH KXb
99 MH?2 Trung Qudc KXD
100 MH4 Trung Qudc KXD

Tong 100 57 42

cong
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MOT SO HINH ANH MAU QUA THE NAM THU THAP PUQC

1. Phén ldp cdc chiing ném Ién tai rieng QG Ciic Phwong va rirng QG Cdt Ba:

ba phan 1ap duogc 26 chung thuoc 09 ho: Xylariaceae, Tremellaceae,
Ganodermataceae, Polypoaceae, Agaricaceae, Tricholomataceae, Marasmiaceae,
hizophyllaceae va Lycopherdaceae.

Danh sdch cdc chiing ném Ién phan lip:

Lép: Ascomycetes
Bo: Xylariales

Ho: Xylariaceae
Gidng: Xylaria

Loai: Xylaria sp. (hypoxylon?)

(6) Nam qua thé nho voi bao tir dinh mau tring §#
gb muc; hinh dang nhu gac huou (20.08.2006).

¥ Bo§: Xylariales
Ho: Xylariaceae
Gidng: Xylaria
Loai: Xylaria polymorpha
(24) Cubng ngan, mong dang xodn, mau den, chuy
'~ giéng hinh ngén tay (bén trong mau tring); moc trén cay
5 g6 muc. Rung QG Ctic Phuong (24.08.2006)

e

Lop: Basidiomycetes
Bo: Tremellales
Ho: Tremellaceae
Gidng: Tremella

Loai: Tremella sp. (repanda?)

(21, 23) Co6 gelatin, mau vang nhat, cAu
trac dang mang va qua thé hinh chén, mép
quin, kich thude 1,5-1,8cm; moc trén ciy gob
chét. Rimg QG Cuc Phuong (24.08.2006).

B9: Polyporales
Ho: Ganodermataceae
Gidng: Ganoderma
Loai: Ganoderma sp.
(1) Mt mau do6 vecni, bong, phan vung & muc
d6 nhat dinh, cao 6-7cm, rong khoang 10cm, hinh
ban nguyét, moc trén cdy gb chét, chua xac dinh.
Rung QG Cat Ba (19.08.2006).

10

Bd: Polyporales '
Ho: G;modermataceae
Giong: Ganoderma

Loai: Ganoderma koningsbergii (?)
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(10) Bé mat mii nAm mau t6i, khong cubng; bé mit cong mém, mau nau tdi, mat
dudi mau nau dé voi 16p nhung trang, sau khi cao chuyén thanh mau dé toi; cao
5,5cm, rdng 9,3cm; moc trén cdy go cing. Rung QG Cic Phuong (24.08.2006).

Bd: Polyporales
Ho: Ganodermataceae
Gidng: Ganoderma

Loai: Ganoderma sp.

(14) Mii khong cubng, dang qua
than, mau nau tbi, c6 16p nhung; mit
dudi mau nau do, tbi, co nhung; cao
4,5cm, rong 3,0cm, trén cdy g6 chét.
Rung QG Cuc Phuong (24.08.20006).

‘l

Bic : Bd: Polyporales

Ho: Ganodermataceae
Gibng: Ganoderma
Loai: Ganoderma sp.
(16) Ong mau trang nhat, th rap, nho. Rung QG
Cuc Phuong (24.08.2006).

B&: Polyporales
Ho: Ganodermataceae
Gidng: Ganoderma
Loai: Ganoderma sp.
(26) Qua thé co phan c6
mau do, 16n, khong cubng, cac 16
mau trang lon, néu cao nhe lop
bé mit mii ndm tao thanh vét 1an; mi nim rong 15,5¢m, cao 9,0cm (25.08.2006).

Bd: Polyporales
Ho: Polyporaceae
Gidng: Trametes
Loai: Trametes hirsuta (?) &
(8) Moc trén cay gia, khong cubng, gidng vo \__,1 i
s0, mau trang voi mau xanh nhat ¢ gitta (réu), co j
nhiéu mau sic theo timg phan, c6 1éng, cac 6ng
xung quanh; cao 3,0-4,5cm, rong 4,0-6,0cm, day 0,5-1,0cm. Ru’ng QG Cuc Phuong
(24.08.2006). 5

B&: Polyporales
Ho: Polyporaceae
Gibdng: Trametes
Loai: Trametes sp.
(8a) [17?] Moc trén cay gd gia, hinh ban
nguyét, giébng vo so, khong cubng, mau tring,
khong co 16ng, 16 xung quanh kéo dai, cao 3,0-
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4,5cm, rong 4,0-7,0cm, day 0,5-1,0cm. Rung QG Cuac Phuong (24.08.2006).

B4: Polyporales
Ho: Polyporaceae
Gidng: Trametes
Loai: Trametes sp.
(15) Mii nAm mau ndu tbi; ria quin,
mau tring, moéng; moc trén cay gd ctng. Rimg QG
Cuc Phuong (24.08.2006).

B&: Polyporales
Ho: Polyporaceae
Gidng: Trametes
Loai: Trametes gibbosa (?)

(25) Qua thé 16n, mau nau nhat,
néu cao nhe s& chuyen tor mau nau nhat sang
mau nau dam, cic Ong mau nau, than mau
tring; moc trén ciy go chét. Rung QG Cuc
Phuong (24.08.2006).

B9: Polyporales
Ho: Polyporaceae
(27) Bé mit hoi cong, |
c6 nhung va mau nau; mép
mau vang nhat chuyén sang
mau oliu, mit dudi mau nau |
xam, c6 nhung; cat lat gibng .
Gleophyllum sp., thAn mau ndu nhat, cac éng mau ndu xam. Rung QG Cuc Phuong
(24.08.2006).

B9: Polyporales
Ho: Polyporaceae

(9) Cubng & ngoai M
tam, moc trén gd, nhd, mong &
(0,2cm). Mil nam duoc phan
viing voi cac 16 mau nau va L }
nhung, qua thé phang \( - , e
mép mau tring nhat; bé mat phla dudi trang, rong 2 ,5-3,0cm, cudng cao 2,0cm, dai
0,7cm. Rung QG Cuc Phuong (24.08.20006).

Bo: Polyporales
Ho: Polyporaceae
(11) Moc trén nhanh cay g6
clng, c6 cubng, gan gidng mau sb
9; bé mit mil nAm mau da, mep
g0, mong, mat dudi mi ndm mau |
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tréng vO1 cac 6ng rat nhé, chiéu cao 2,5cm, rong 4,5cm, cuéng dai 0,6cm. Rung QG
Cuc Phuong (24.08.2006).

' BOo: Polyporales
Ho: Polyporaceae
(12) Qua thé nho, khong cudng, hinh ban
nguyét hay qua than hodc gidng hinh quat, c6 cac éng
mau tréng rat 16n; bé mat mii nAm tréng, mil ndm cao
0,5-0,7cm, rong 1,0-2,0cm, moc trén cay g5 cung da
chét. Rimg QG Cuc Phuong (24.08.2006).

B&: Polyporales
Ho: Polyporaceae

(13) Mil nAm tir mau nau sang dén
nau tdi, phang, hinh ban nguyét hoac hinh
quat, khong cuong, mép chia thanh nhiéu
phan. Mii nim theo duong thang dung,
mau da va mau trang duc, mém, cao ' =
8,0cm, rong 9,0cm, dng nhd va bao khip. Moc trén ciy gd cimg, rimg QG Cuc
Phuong (24.08.2006).

Bd: Polyporales
Ho: Polyporaceae

(20) Qua thé nho, mau nau
sang, giong voi Trametes sp., bé
mat nhung voi cac 16ng mau sang,
bé mat mau oliu va hoi nau, mép
quan, cao 1,8cm, rong 2,5cm, moc
trén cay gb chét. Rimg QG Cuc Phuong (24.08.2006).

Bo: Agaricales
Ho: Agaricaceae
Gidng: Lepiota (?)

Loai: Lepiota sp.

(3) Mau trang duc véi vong mau vang quanh cuong,
cubng cao 4cm, cuéng mau nu toi vang nau, phia trén cudng
mau vang sang, vach khong gan véi cudng; mi nam 16i, mii
nam gia c6 mau ang, giita mau nau, cudng rong 1,5cm. Rimg
Cat Ba (19.08.2006).

B4§: Agaricales
Ho: Agaricaceae
Gidng: Lepiota (?)
Loai: Lepiota sp.
(19) Moc trong bui co, mil nam duoge
phu 16p vdy mau nau va mau be gilta cac
vay; ¢ giita 161, cudng c6 mau nau, dudi mii
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ndm lecm cd mot vong quanh cuéng, thit nAm c6 mau tréng hodc nau néu cham vao;
vach khong gan, cao 5,5cm, mii nam rong 4,5cm. Rung QG Cuc Phuong (24.08.2006).

B¢: Agaricales
Ho: Tricholomataceae
(7) Mi narn hoi nau, rong 1,0-1,2cm, cao 0,5-
0,7cm, hdm subng & giira, cuéng min v6i mau maé ndo,
phia trén mau ndu tdi, dic biét & qua thé ndm non, co long, K
nhung, phinh to & phia dudi; vach dinh, bao tir tring hay
khong mau; moc trén ré cay moc (20.08.2006)

BO§: Agaricales
Ho: Tricholomataceae
Gidng: Clitocybe
Loai: Clitocybe sp.
(22) Co6 vach trén cudng, mil giéng cdy rau |
mui, cuéng rong, cao 3,2cm; mil nAm mau tréng.
Rung QG Cuac Phuong (24.08.20006).

B9: Agaricales
Ho: Marasmiaceae
Gidng: Marasmius

Loai: Marasmius sp. (candidus ?)

(6a) “Marasmius tréng” voi cac
mil ndm va vach mau trang, moc trén
than hodc canh la; mi nam rat mong,
trong, mau tring tGi vang be, rong 2,0cm; - :
mép khia 13, & gitta 6 chim nho, vach phan nhanh hodc lugn song, trang; cudng mau
xam nhat, dai 1cm (20.08.2006).

B4: Agaricales
Ho: Marasmiaceae
Gidng: Favolaschia

Loai: Favolaschia sp.

(18) Mau triang khi non, khi gia
chuyén sang mau nau hodc nau do; vach
dang lugc, cao 2,5cm, mi nam rong
2,3cm. Rung QG Cuac Phuong (24.08.20006).

B4: Agaricales
Ho: Schizophyllaceae
Gidng: Schizophyllum
Loai: Schizophyllum commune (?)
(2) Moc trén nhanh ciy gd cung, qua thé
mau tréng dén mau nau sang, cao 1-1,2cm, rong
1,0cm. Cat Ba (19.08.20006).
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B4: Agaricales
Ho: Lycoperdaceae
Gidng: Scleroderma
Loai: Scleroderma sp.
(4) B& mit mau vang
niu, mit cat ngang c6 mau
vang sang ¢ vong ngoai; bao
tr 16n, mau den co6 cac van
dang cam thach mau trang. Rimg Cat Ba (19.08.2006).

2. Phén ldp cdc chiing nim 1on tai rieng Tuyén Quang (12 chiing)

1.HYTQ2 5.HYTQI 9. PLTQ10
2.PLTQI6 6. PLTQ17 10. PLTQ19
3. PLTQ4 7. PLTQ5 11. PLTQ2
4. PLTQI 8. PLTQI5 12. PLTQ3
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B. QUY TRINH CHIET TACH SO BO VA KET QUA NGHIEN CUU HOAT TINH
SINH HOC

I. Nghién ciru kha ning sinh enzym ciia cic chiing nAm phan l1ap dwoc

L Quy trinh tach va tinh sach enzyme

Két tia enzym bang dung méi phan cuc: Mdi enzym c6 phuong phap tiia — tach
chiét dé thu duoc enzym vo1 d0 sach va hoat tinh cao 1a khic nhau. Ching t61 tién
hanh két taa véi dung moi ethanol, axeton va mudi sulfat amon & néng do 40, 45, 50,
55, 60, 65, 70 va 75 %. Sau khi pha cac dung dich nudi cdy voi cac dung moi, tién
hanh ly tam lanh véi téc do 10.000 vong/phut trong 10 phut, bo phan dich trong, gilr
lai phan can. Tién hanh do hoat tinh enzym trén phlen 96 gieng voi ABTS dé so sanh
hoat tinh enzym nham chon ra chat két tia enzym tot nhat v6i nong do t6i wu nhat.

Tach enzym trén cot sic ky trao ddi ion va sic ky loc gel:
Sdc ky trén c6t DEAE-cellulose:

Cot DEAE-cellulose ¢6 kich thudce 1,5x10cm. Can béng cot béng dém phosphat
0,02M, pH 6,8. Lugng protein sau khi két tia béng sulfat amon dugc dua 1én cdt 1a
20mg. Quy trinh day duoc thyuc hién theo gradient NaCl 0-1M tc do 40ml/gio, thé
tich 120ml.

Sdc ky trén cot CM-cellulase:

Céc dinh thu duoc sau khi qua c6t DEAE-cellulose dugc thu lai va xac dinh
hoat tinh enzym va hamluong protein theo phuong phap Lowry.Sau khi kiém tra mirc
do tinh sach bﬁng dién di SDS-PAGE, cac dinh c6 hoat tinh s€ dugc dua 1én cdt CM-
cellulose 1,5x15cm. Qua trinh sic ky duoc thuc hién tuong ty nhu ddi véi cot DEAE-
cellulose.

Sdc ky trén cét Sephadex G75:

St dung cot ¢6 kich thude 2,5x100cm va dém thich hop. Tong thé tich d dy
khoi cot 260ml. Xac dinh hoat d§ enzym va dinh lugng protein cta cdc phan doan thu
dugc. Panh gia dd sach ctia enzym béng cach chay dién di SDS-PAGE theo mo ta cua
LAEMMLI.

Do tinh sach ciia enzym duoc danh gia bang ty sb giita don vi hoat dong riéng cua
enzym duoc tinh sach so voi hoat dong riéng ctia enzym cua enzym trong dich chiét
tho. Quy trinh tach chiét va tinh sach enzym dugc thé hién & so do 3:

-26-



So d6 3: Quy trinh tich

chiét enzym tir dich 1én

men nam léon

Xdc dinh hoat do enzym R
Pinh lwgng Protein, Dién di Sac ky CM-cellulose
SDS-PAGE
""""""" Séic ky Sephadex G75

Dich nuéi cay nam lon

B

Ly tam 5000v/ph
A4
v
Dich thé Tia bang Sulfat amon 45%
Ly tam 10 000v/ph
Hoa dém phosphat 0,2M, pH
6,8 voi thé tich twong duong
v
Dich enzym

Sic ky DEAE-cellulose

2. Két qud thir hoat tinh enzyme

A 4

Enzym lignoperoxidase
sach

2.1. Khao sat so bo hoat tinh enzym trén dia thach
Dé sang loc so bo kha ning sinh enzym phan giai mot sb chat hiru co kho tan
(xenluloza, lignin, tinh bot, lipit, kitin, protein, fucoidan) cta cac ching nim 16n,
chiing t6i str dung phurong phap xac dinh dinh tinh enzym bing phwong phép duc 16
thach va két qua dugc danh gia bang kich thudc duong kinh vong phén giai.

Bdng 1. Hoat tinh enzym trén dia thach

STT | K/h miu Pwong kinh vong phan giii (D-d, mm)
ligninaza | amilaza | xenlulaza | lipaza | Kkitinaza | proteaza | fucoidan

1 b4 0 0 25 0 5 0 0
2 bs 19 2 12 0 0 0 0
3 b7 0 7 0 0 0 0 0
4 b8 0 0 0 0 0 0 0
5 bo 0 0 0 0 0 0 0
6 b1l 12 0 0 0 0 0 0
7 b13 0 0 10 0 5 0 0
8 b14 20 0 0 0 0 0 0
9 bl15 0 0 0 0 0 0 0
10 | blé6 33 0 2 0 6 0 0
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52 | Agro 0 0 0 0 0 0 0
53 | NHSH39 0 0 0 0 0 0 0
54 | HP2 0 0 17 0 23 0 2
55 | NB 0 0 9 0 0 3 0
56 | HY2 0 0 20 2 0 3 0
57 | PL 5 0 13 0 0 0 0
58 | HI 3 0 17 0 0 12 8
59 | HH2 0 0 13 0 0 12 10
60 | PL7 8 0 11 0 18 0 9
61 | PLI3 0 0 17 0 5 12
62 | PLTQ10 10 0 0 0 0 5

Két qua cho thay hau hét cac ching déu biéu hién hoat tinh phan giai voi it nhat Ico
chat, trong do:

Co 15 chung c6 hoat tinh phan giai 1 co chzflt
C6 10 chung c6 hoat tinh phan giai 2 co chat
Co6 14 chung co hoat tinh phéan giai 3 co chat

C6 13 chung c6 hoat tinh phan giai tir 4 co chat tré 1én
Céc chung c6 ki hi¢u 1a MA10 va 264 biéu hién hoat tinh enzym manh. Chung
MAT10 c6 cac hoat tinh ligninaza, amilaza, xenlulaza, kitinaza, proteaza, va hoat tinh
phan giai fucoidan véi duong kinh vong phan giai 1an luot 1 20, 17, 30, 21, 24, va 20
mm. Chung 264 thé hién hoat tinh ligninaza, xenlulaza, kitinaza, va hoat tinh phan giai
fucoidan, v6i duong kinh vong phan giai 1an luot 14 20, 13, 17, va 36 mm.

2.2. Khdo sat khd nang sinh enzym laccaza, mangan peroxidaza va lignin
peroxidaza ciia mt so chung nam lon co hoat tinh enzym phdn lap tir vwon quoc

gia Cuc phuwong

* Khd ndng sinh enzym cdc chiing nam phén Igp trén cdc méi trwong thach

Nudi cdy 8 chung ndm phan lap duoc 1én cac dia petri v6i 6 loai moi truong
khac nhau & trén. Thu mau sau 7 ngay. Xac dinh hoat do enzym lignin peroxidaza,
Mn peroxidaza, Laccaza

Bdng 2: Hoat dp enzym laccaza

Ki hi¢u Hoat d¢ enzym laccaza (U/l)
maiu Kirk | Mach nha | Piu twong | Khoai tiy | Ca chua | Bot gb
MAS - 97,1 8,69 161,0 167,4 0
MA7 10,01 - - - 196,42 35,59
CP8 28,98 9,8 1884,0 11,9 202,86 -
MA10 - 116,9 93,38 209,3 286,58 28,6
MAI15 - 42,2 6,44 45,0 138,46 10,55
MA25 | 14,49 103,7 441,14 199,64 193,2 108,58
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MA27
MA28

64,4 0
257,6 129,0

127,19
511,98

392,84
154,56

756,7 0
128,8 346,0

Nhdn xét: Két qua cho thay cac chung nidm phan lap duoc déu sinh enzym laccaza,
hoat d§ ctia enzym laccaza cua cac chung CP§, MA25, MA27, MA28 la khé cao véi
mdi loai moi trudng nudi ciy thich hop. Tuy nhién, hoat tinh enzym laccaza cua chung
CP8 nuoi céy trén moi truong Pau tuong 1a cao nhét, hoat d6 1én dén 1884,0 U/

Bang 3: Hoat do enzym mangan peroxidaza

Ki hiéu Hoat d) enzym mangan peroxidaza (U/l)
miu Kirk | Mach nha | Pu twong | Khoaitiy | Cachua | Bjt gb
MAS - 0 0 0 3,33 0
MA7 0 - - - 0 0
CP8 0 0 28,35 106,0 1,1 -
MA10 - 5,0 0 0 0 5,56
MA15 - 0 11,1 0 16,1 1,1
MAZ25 0 23,9 133,3 60,56 95 8,89
MA27 | 145,0 55,6 107,8 6,66 120,5 1,66
MA28 103,0 38,36 68,3 71,1 105,0 50,0

Nhdn xét: Hoat tinh enzym Mn peroxidaza cua cac chung ném CP8, MA25MA 27,
MA28 cao hon cac chung nam con lai. Chung MA27 nudi cay trén moi truong kirk

14 cho hoat tinh tot nhat , hoat d6 14 145,0 U/
Bang 4: Hoat dp enzym lignin peroxidaza

Ki hi¢u Hoat d¢ enzym lignin peroxidaza (U/l)
miu Kirk | Mach nha | Piu twong | Khoai tdy | Cachua | Bot gb
MAS - 0 2,1 0 0 0
MA7 7,96 - - - 9,34 1,0
CP8 0 0 13,8 0 0 -
MA10 - 7,27 0,3 6,6 0 2.4
MA15 - 14,5 0 0 33,2 0
MA25 0 30,46 0 0 0 14,5
MA27 0 4,15 0 0 0 18,35
MA28 0 0 4,5 0 0 31,5
Nhdn xét: Hoat tinh enzym lignin peroxidaza duoc sinh ra tir ching ndim MA15 nuoi

cAy trén moi truong Ca chua 13 cao nhét, hoat d6 1 33,2 U/
* Sw sinh tong hop enzyme cuia cdc chiing nam phan lgp trén moi truong dich thé:

) Céc chung nam phan 1ap dwoc nudi ciy trén cac moi truong dich thé thich hop,
lic 100v/ph, & 24°C, v6i 200ml dich méi trudng trong binh ciu 500ml: moi truong
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Kirk: D-glucoza 10g/1, Sodium tartrat 2,3g/1, Basal III 100ml, pH dén 4,5; méi truong
Khoai tay: khoai tay 200g/1, gluco 20g/l; mdi truong dich ca chua: 50:50(v/v), moi

trrong Pau tuwong 30g/1.

Dich nuéi cay cdc chiing ndm phdn lap

Két qua cho théy, trong 08 chiing duoc
nghién ctru thi 03 chung c6 ki hicu MA7
va MA25 va MA27 la dang chu y. Chung
MA7 biéu hién hoat tinh Laccaza cao nhat
sau 12 ngay nudi cdy (418,17U/1) trén moi
truong thich hop 1a dich ca chua, chung
MA25 cing biéu hién hoat tinh MnP
tuong dbi cao nhung thip hon so voi
MA27 sau 6 ngay nudi ciy trén moi
truong thich hop 1a moéi truong Kirk
(50,69U/1). Sau khoang 1 tudn nudi cdy la
thoi gian t6i uu cho viéc sinh enym MnP
cua ca MA25 va MA27. Enzym Aap la
mot enzyme peroxidaza méi dugc Martin
phat hién tir nAm Agrocybe aegerita (ndim
Tran Chau) c6 kha nang oxy hoda aryl
alcohol, nhu veratryl va benzyl alcohol.
Trong qua trinh nghién ctru, ching toi da
phat hién kha ning sinh tong hop enzyme
nay & chung MA7 tuy nhién hoat tinh chua
cao (42,5U/1), do vay can su nghién cuu
tiép theo vé cac diéu kién tdi thich cho sy
sinh tong hop enzyme nay.

Tir cac két qua trén ddy, ching toi
da lya chon cac ching ndm co hoat tinh
enzyme quan tam cho cac nghién ctu sau
hon vé sinh hoc phan tir phan loai.

2.3. Nghién ctvu sw sinh tong hgp enzym
cua chung CP8
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Hoat tinh Laccase
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Hoat do enzym (U/l)
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50.69

50 —e—MA2
—s—MAS5
——MA7

30.52 ——MA9
—x—MA10
—e—MA15
——MA25

10 —3— MA 27

40

30

20

Hoat do enzym (U/l)
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Hoat do enzym (U/)

4 ngay 6 ngay 8 ngay 12 ngay 16 ngay
thoi gian (ngay)

Hoat tinh enzyme LiP, MnP va Aap cia cac
chiing nam phéan 1ap trén méi trwong dich thé



Sau khi xac dinh so bo kha nang phan giai ligno-xellulo thong qua hoat tinh
ligninaza cia mét sO chung c6 hoat tinh enzym tuong dbi cao, chung t61 chon ra ching
nam CP8 dé tién hanh tiép tuc nghién ciru cac diéu kién cho su sinh tong hop ligninaza
tir ching CP8 va budc dau tinh sach, nghién ctru cac yéu tb anh
huong dén hoat dong ciia enzym nay.

Két qua nghién citu cdc diéu kign anh hwéng téi sw phdt
trién va sinh tong hop enzym ligninaza chiing nam CP8
Chung t6i tién hanh nudi cdy CPS8 trén 6 moi trudng
nudi ciy dich thé khac nhau: Ca chua, Khoai tay, Gia d6, Nuéc |
chiét ngo, Déu tuong va Cam gao. Sau thoi gian nudi cdy 1a 3 | ;
tudn & 28°C chung t6i kiém tra sy tang sinh khdi va so sanh | o TR
hoat tinh enzym hgmnaza (ODys50nm) V61 két qua nhu sau:
Bing 5: Sw phdt trién va hoat tinh enzym ciia CP8 trén cdc méi truwong nudi cdy
khdac nhau

- Moi trubng Sinh khoi Hoat tinh enzym
(€4Y ODys500m
1 Ca chua 15,28 1,307
2 Khoai tay 16,81 1,829
3 Gia dd 16,63 1,546
4 | Nu6c chiét ngd 17,17 1,450
5 Dau tuong 17,46 1,651
6 Cam gao 12,64 1,516

Moi trudng Pau tuong 13 méi trudng thich hop nhét cho phat trién sinh khéi
nam, sinh khdi nim dat 17,46 g/l sau 3 tudn nudi cay, tuy nhién méi truong Khoai Tay
lai cho hoat tinh phan giai ligno-xenluloza tot nhat, ODsonm=1,829.

Chung CP8 duoc nudi trén moi truong khoai tay, lic 200v/ph, pH méi trudng
6,5 va & cac dai nhiét dd khac nhau, tir 18+41°C dé tim ra nhiét do thich hop cho qua
trinh phat trién va sinh tong hop enzym cta ching CPS.
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Anh huéng cta nhiét do nuoi cay
t6i sur phat trién va sinh enzym cuia chiing CP8

Tuwong quan
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Nhiét d6 thich hop cho sy phat trién caa CP8 1a tir 18+30°C, tbi wu 1a & 25°C
(sinh khdi kho dat 16,30 g/l sau 3 tun nudi cdy). Day ciing 14 nhiét do thich hop nhit
cho sy sinh téng hop enzym ligninaza, véi nhiét d6 trén 37°C ndm hau nhu khong phat
trién.

Cung v6i nhiét d6, pH moi trudong 14 mot yéu td rat quan trong trong céc
nghién ctru vi sinh. Dé tim ra pH thich hgp nhét cho qua trinh sinh tong hop enzym
ligninaza, chiing toi tién hanh nudi cay chung CP8 trén moi truong Khoai Tay dich thé
vé6i giai pH tir 3,5 dén 10,0.

Anh huéng ciia pH Ién su phat trién

Twong quan
va sinh enzym cua chung CP8 hoat tinh (OD450nm)
12 + + 14
10 + +12
sl +1
- 0.8

0.6
04

Sinh khai (g/1)
(o))

35 40 45 50 55 60 65 70 75 80 90 100
pH

EEA Sinh kh6i —C—0D450nm

Két qua trén cho thay pH ciia moi trudng anh huong khong rd rét dén sy phat
trién cua CPS8, tuy nhién lai anh huong dang ké toi kha ning sinh enzym ctia ching
nay. Sinh khdi 16n nhat 1a & pH=6,5, dat 9,810 g/l va giam dan khi pH cang axit hoic
cang bazo, tuy nhién sy thay ddi ciing khong nhiéu. Trong khi d6 hoat luc enzym
ligninaza dat cuc dai & pH=7,0 va c6 sy giam manh khi ¢ pH kiém hay axit. Nhu vay
ching CP8 c6 thé phét trién trong mot khoang pH tuwong dbi rong, tir pH=5,5 t4i
pH=8,0 song pH=7 1a pH tdi thich cho su sinh tong hop enzym phan giai ligno-
xenluloza.

Két qua nghién ctru thoi gian nudi cdy cho thay sinh khbi ndm dat mirc cao
nhét 1 sau 3 tudn nuoi céy, sinh khéi dat 7,15 g/l sau do6 khong thay ddi nhiéu. Sinh
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khéi ¢ su bién doi 1d rang nhat 1a tudn thir 1 va tuan thi 2, sau do6 phat trién cham.
Hoat tinh enzym ligninaza ciia nAm CP8 dat cuc dai sau 4 tuan nudi cay.

Anh huéng ctaathoi gian nuoi cay t6i
su phat trién va sinh enzym cua ching CP8 Twong quan
hoat tinh (OD450nm)

+ 09
4 o8
L 07
0.6
05
0.4
0.3
0.2
0.1

Sinh khéi (/1)

1tuan 2tuan 3tuan 4tuan Stuan 6 tuan
Thoi gian
EZEE Sinh khoi =—X=—0OD450nm

Két tiia enzym ligninaza ciia chiing CP8 bang dung méi hitu co

Chung t6i nghién ciru phuong phéap két tiia enzym véi mudi trung tinh 1a Sulfat
amon - (NH,),SO4 va 2 dung méi thudng duoc st dung nhét 14 Etanol va axeton. Dai
néng dd dung mdi sir dung 1a 40; 45; 50; 55; 60; 65; 70; 75%, ly tam lanh véi tdc do
10.000 v/ph trong 10 phut, thu phan cin. Sau d6 enzym sé& duoc thir hoat tinh véi dich
ABTS (2,2’ Azinobis-(3-ethylbenzothiazoline-6-sulfonate)). Két qua duogc trinh bay
trong bang 3.8

Bing 6: Hoat tinh ligninaza khi két tiia bang cdc dung moi hitu co

- Nong do Holt ténh Ligninaza (0D,
dung moi hiru co' (%) ethanol axeton (NH4),S0O,
1 40 0,235 0,514 1,493
2 45 0,287 0,501 1,550
3 50 0,301 0,576 1,578
4 55 0,314 0,620 1,634
5 60 0,412 0,684 1,823
6 65 0,432 0,672 1,756
7 70 0,344 0,611 1,524
8 75 0,298 0,549 1,427

Dung moi etanol két tia enzym tot nhit & ndng do 65%, trong khi d6 ca dung
moi Axeton va mudi Sulfat amon déu tua enzym t6t nhat & nong d6 60%. Tuy nhién,
mudi Sulfat amon 60% thich hO’p nhét cho su Kkét tha enzym, gia tri ODyso,y, dat 1,823.
Két qua nay cho thay, nhugc diém cua viéc sur dung dung moéi hitu co trong két tua
phan doan 1a dé gay tic ché, bat hoat enzym c6 thé da thé hién. Nguoc lai, két tia véi
Sulfat amon lai cho két qua rat tot. Tir ddy chung t6i sir dung phuong phap két tia
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enzym ligninaza ctia chung CP8 v6i mudi Sulfat amon & 60% ndng do bio hoa dé co
duogc enzym tinh sach hon cho cac nghién ctru tiép theo.
Anh hwéng ciia mét sé ion kim logi téi hoat tinh enzym ligninaza

Pé nghién ctru anh hudng cua cac ion kim loai téi kha nang phan giai ligno-
xenluloza ctia enzym ching CP8 chung t6i bo sung vao dich enzym sau khi ly tim véi
Sulfat amon & 60% néng do bao hoa voi cac ion kim loai hoa tri 2 & 3 néng do 1a 5,
10, 20 mM. Két qua duoc tinh theo % hoat tinh enzym so voi ddi ching khong bd
sung ion kim loai.

Anh huéng ciia ion kim loai t6i hoat tinh enzym
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Tu két qua trén cho thdy cac ion Fe*" va Hg™" trc ché dang ké hoat dong cua
enzym tu CP8. Pac biét 1a Fe*", ngay tu néng d6 5mM Fe*'da lam giam 80% hoat do
enzyme, voi Hg”' thi ¢ ndng do cao hon 1a 20mM. Céc ion Cu*", Cd**, Ba*" va Mg*"
déu co tac dung kich hoat enzyme. Pang chu y la ion Cu2+ co tac dung kich thich
enzym manh nhat & ca 3 nong d0, gap hon 2 lan (209,4% o nong d6 5mM), mac du ion
Cu”" dugc biét 1a doc v6i nhidu loai enzyme. Diéu nay c6 thé cho thay trong cau truc
clia enzyme ligninaza cua ching CP8 c6 chira ion Cu®’. Cac dai nong d6 ion Cu**
3mM-+25mM ciing d3 duoc nghién ciru va cho thay ndng d6 5SmM Cu”" 14 ¢6 tc dung
kich hoat enzyme ndy manh nhat.

Két lugn phan nghién cieu kha nang phdn gidi lingo-xelluloza ciia ching CP8

- Moi truong thich hop cho nuéi cay ching CP8 cho qua trinh sinh tong hop enzym
phan giai ligno-xenluloza 1a méi truong Khoai tdy. Diéu kién nudi cdy thich hop cho
qua trinh phat trién va sinh tong hop enzym 1a pH=7,0; nhiét d6 250C, sau 4 tudn nudi
cay.

- Budc dau tinh sach enzyme liginaza tir ching CP8 bang phuong phap don gian
la st dung Sulfat amon ¢ 60% néng d6 bdo hoa, do sach dat 1,75 1an, hiéu suit 53%.

- Enzym ligninaza cta chung CP8 bi kim him bdi mét s6 ion nhu: Ca®*, Fe*",
Hg”", Na” va EDTA.Na dic biét 1a Fe*". Trong khi d6 enzym nay lai duoc kich thich
béi mot s6 ion nhu Cu®’, Cd*', Ba®, Mg2+ - hoat lyc tdng trung binh tir 10 dén trén
105% , trong d6 manh nhat 13 ion Cu®* (209,4%).
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II.vKét qua sang loc hoat tinh sinh chdng dxy ho4, hoat tinh khang vi sinh vt
kiém dinh, hoat tinh gay dgc té bao

1. Quy trinh chiét tich so b dich lén men ciia cdc chiing nim

Sau khi tham khao mét s cac nghién ctru trude day vé cac phuong phap thu
hoat chét tir ndm 16n theo phwong phéap cd truyén va hién dai, chiing t6i di dua ra quy
trinh chiét so bo dich 1én men tir ndm 1én nhu sau:

Dich 1én men nam

Ep tuoi Chiét bang Chiét nu6c néng
etyl axetat

A 4

Dich ép twoi Dich chiét etyl axetat Dich chiét nwéc néng

2. Két qua thir hoat tinh
2.1. Hoat tinh chéng oxy hod trén hé DPPH

2.1.1. Quy trinh thir hoat tinh chong éxi hod

Phan tmg dya trén nguyén tac 1,1-diphenyl-2-picrylhydrazyl (DPPH) c6 kha
ning tao ra cac gbc tw do bén trong dung dich EtOH bdo hoa. Khi cho céc chét thir
nghiém vao hdn hop nay, néu chat co kha ning 1am trung hoa hoic bao vay cac gdc tw
do s& 1am giam cuong do hap phu anh sang ctia cac gbc tw do DPPH. Hoat tinh chdng
6xy hoa dugc danh gia thong qua gia tri hip phu anh sang ctia dich thi nghiém so véi
d6i chimg khi doc trén méy Elisa ¢ budc song 515nm.

Kha nang by cdc goc tw do SC% (Scavenging capacity):
Gié tr1 trung binh cua SC% & céc néng do mau dugc dua vao chuong trinh xir Iy
s liéu excel theo cong thirc:
OD thi nghiém - OD mau tring

SC% =100 - x 100] + o
OD chung am tinh
Do 1éch tiéu chuén o tinh theo cong thirc ciia Ducan nhu sau:
Y (x-X)
= ———
n-1
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Céc mau c6 biéu hién hoat tinh (SC>50%) s& dugc thir nghiém bude 2 dé tim gia
tri SCs
Gia tri SCsp (Lg/ml):

Mau dugc pha theo 5 thang nong do. Gia tri SCsy dugc xac dinh bang chuwong
trinh table curve thong qua noéng do chat thir va % hoat dong cua chat thir ma & do
50% cac goc tu do tao bd1 DPPH dugc trung hoa boi chat thur.

2.1.2. két qua thir hoat tinh chéng 6xi hod
Dich nudi cdy nim duoc chiét tach bang cac phuong phap khac nhau thtr hoat tinh
chéng oxy hoa theo phuong phép ciia Shela G., Olga, M. B., Elena, K., va cs (2003).
Bing 7a: Két qua hoat tinh chéng oxy hod ciia cic dtch chiét etyl axetat

Stt Ki hi¢u miu SC% SCsy (ug/ml) Két qua
1 Chirng (+) 68,1610,2 26,64ug/ml Dwong tinh
2 Chirng (-) 0,0+0,0 - Am tinh
3 CP3 29,27+1,9 - Am tinh
4 CP4 52,65£1,6 172,34pug/ml Dwong tinh
5 CP6 29,8240,3 - Am tinh
6 CP8 28,07+0,1 - Am tinh
7 CP11 10,17+1,3 - Am tinh
8 CP15 34,9340,8 - Am tinh
9 D5 20,1840,2 - Am tinh
10 D11 28,80+1,5 - Am tinh
11 D13 15,5842,5 - Am tinh
12 D14 38,0740,7 - Am tinh
13 D16 12,2940,8 - Am tinh
14 D17 31,4640,6 - Am tinh
15 H1 39,6140,1 - Am tinh
16 HL1 37,65+5.9 - Am tinh
17 HL3 10,55+0,3 - Am tinh
18 MA2 11,01+0,8 - Am tinh
19 MAS5 25,1440,2 - Am tinh
20 MA7 8,42+1,1 - Am tinh
21 MA9 50,69+0,2 158,3ug/ml Duwong tinh
22 MA10 0,9940,0 - Am tinh
23 MAI11 0,2340,0 - Am tinh
24 MA25 29,63+0,3 - Am tinh
25 MA27 35,69+1.,3 - Am tinh
26 MA28 30,27+0,2 - Am tinh
27 38 7,4+0,06 - Am tinh
28 72 0,8+0,0 - Am tinh
29 75 40,0+1,02 - Am tinh
30 125 41,14+0,5 - Am tinh
31 135 11,1+0,01 - Am tinh
32 231 28,5340,7 - Am tinh
33 264 28,22+0,0 - Am tinh
34 286 44,5+0,0 - Am tinh
35 402 43,940.,7 - Am tinh
36 1M 10,2+0,04 - Am tinh
37 VC4 2,620,00 - Am tinh
38 42M 5,540,0 - Am tinh
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39 S42 4,1740,1 - Am tinh
40 HT 38,2+0,07 - Am tinh
41 NB 2,840,01 - Am tinh
42 CTD1.2 5,6+0,02 - Am tinh
43 HD2 10,6+0,05 - Am tinh
44 PLTQ 1,1540,01 - Am tinh
45 PLTQ7 0,95+0,02 - Am tinh
46 PLTQ10 79,540,01 26,8 Duong tinh
47 TQO071 47,540,1 - Am tinh
48 HYTQ2 22.2+0,05 - Am tinh
50 CP072 28,6+0,5 - Am tinh
51 FV2 10,240,04 - Am tinh
52 VC 5,4%0,1 - Am tinh
53 LCR 71,410,9 44,9 Dwong tinh
54 NC 79,240,09 25,6 Dwong tinh
55 NN 30,2+0,15 - Am tinh
56 HYTQ1 22,6+0,5 - Am tinh
57 L2 48.2+0,06 - Am tinh

Két qua trén cho thay, trong 55 dich chicuaretyl axetat cua dich 1én men cac
chung dugc thir nghiém hoat tinh chdng oxy ho4, thi 05 dich chiét tir chung c6 ky hiéu
MAY, CP4, PLTQ10, LCR va NC c6 hoat tinh, gia tri SCs, lan luot 1a 158,3 ug/ml,
172,34pg/ml, 28,6pug/ml, 44,9ug/ml va 25,6 ug/ml.

Bing 7b: Két qud hoat tinh chong oxy hod ciia cdc dich chiét nwéc néng

Stt | Ki hiéu miu SC% SCsy (ug/ml) Két qua

1 Chirng (+) 68,1620,2 26,64 Dwong tinh
2 Chirng (-) 0,0£0,0 - Am tinh

3 CP3 32,7+0,9 - Am tinh

4 CP4 65,5+1,1 155,2 Dwong tinh
5 CP6 19,8240,3 - Am tinh

6 CP8 22,0+0,01 - Am tinh

7 CP11 16,5+0,3 - Am tinh

8 CP15 25,1+0,08 - Am tinh

9 D5 22,540,5 - Am tinh
10 D11 36,7£1,2 - Am tinh
11 D13 7,840,9 - Am tinh
12 D14 45,3+0,4 - Am tinh
13 D16 14,240,6 - Am tinh
14 D17 21,6+0,9 - Am tinh
15 H1 51,3+0,15 198,2 Duwong tinh
16 HL1 33,3+0,4 - Am tinh
17 HL3 13,7+0,8 - Am tinh
18 MA2 17,2+0,9 - Am tinh
19 MAS 32,6+1,1 - Am tinh
20 MA7 5,940,1 - Am tinh
21 MAY9 55,7+0,09 153,8 Dwong tinh
22 MA10 2,2540,06 - Am tinh
23 MAI11 1,740,07 - Am tinh
24 MA25 33,8+0,35 - Am tinh
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25 MA27 254+1,1 - Am tinh
26 MA28 38,6+0,02 - Am tinh
27 38 11,940,2 - Am tinh
28 72 1,140,05 - Am tinh
29 75 48.7+0,9 - Am tinh
30 125 423402 - Am tinh
31 135 8,7+0,06 - Am tinh
32 231 31,9+0,1 - Am tinh
33 264 22,6+0,05 - Am tinh
34 286 50,0+0,0 200 Dwong tinh
35 402 48 .9+0,09 - Am tinh
36 M 16,2+0.5 - Am tinh
37 VC4 5,610, 1 - Am tinh
38 42M 8,7+0.9 - Am tinh
39 S42 3,240,1 - Am tinh
40 HT 42,1405 - Am tinh
41 NB 1,8+0,0 - Am tinh
42 CTD1.2 4,60,2 - Am tinh
43 HD2 18,540,9 - Am tinh
44 PLTQ 0,9+0,02 - Am tinh
45 PLTQ7 1,9540,0 - Am tinh
46 PLTQ10 87,240.,9 20,3 Duong tinh
47 TQO71 57,5+0,5 186,7 Duong tinh
48 HYTQ2 26,240,9 - Am tinh
50 CP072 34,610,04 - Am tinh
51 FV2 18,240,3 - Am tinh
52 VC 7,9+0,11 - Am tinh
53 LCR 76,5+0,04 39,7 Dwong tinh
54 NC 78,8+0,0 26,1 Dwong tinh
55 NN 22,8403 - Am tinh
56 HYTQ1 27,340,07 - Am tinh
57 L2 58,61+0,5 189.5 Dlro’ng tinh

198,2pg/ml,

153,8ug/ml,

39,7ug/ml; 26,1pug/ml va 189,5 pg/ml.

Bing 7c: Két qud hoat tinh chén

200ug/ml,

20,3pg/ml;

Két qua cho thdy, trong 55 dich chiét nudc nong cuae dich 1én men cac ching
dugc thtr nghiém hoat tinh chéng oxy hoa, thi 09 dich chiét tur chung co ki hi¢u CP4,
H1, MA9, 286, PLTQ10, TQ071, LCR, NC va L2 c6 hoat tinh, gia trj SCs, 1an luot
la  155,2pg/ml,

oxy hoa cua cac dich ép twoi

Stt |  Ki hiéu miu SC% SCs (ug/ml) Két qua
1 Chirng (+) 68,16+0,2 26,64 Duwong tinh
2 Chirng () 0,0+0,0 - Am tinh
3 CP3 25,540,5 - Am tinh
4 CP4 62,410,04 164,3 Dwong tinh
5 CP6 9,8+0,3 - Am tinh
6 CP8 16,740,2 - Am tinh
7 CP11 6,7£0,2 - Am tinh
8 CP15 17,5+0,5 - Am tinh

-39-

186,7ug/ml;




9 D5 17,440,7 - Am tinh
10 D11 28,9+0,9 - Am tinh
1 D13 17,340,2 - Am tinh
12 D14 33,610,6 - Am tinh
13 D16 7,940,5 - Am tinh
14 D17 20,8+0,2 - Am tinh
15 H1 48,5+0.4 - Am tinh
16 HL1 33,3104 - Am tinh
17 HL3 13,7+0.8 - Am tinh
18 MA2 17,240,9 - Am tinh
19 MAS 32,6+1,1 - Am tinh
20 MA7 5,9+0,1 - Am tinh
21 MA9 47,340,5 - Am tinh
22 MA10 2,540,0 - Am tinh
23 MAT11 7,5+0,1 - Am tinh
24 MA25 23,840,2 - Am tinh
25 MA27 18,940, 1 - Am tinh
26 MA28 22,4+0.4 - Am tinh
27 38 11,340,5 - Am tinh
28 72 2,3+0,01 - Am tinh
29 75 35,6+0.6 - Am tinh
30 125 38,9+0,2 - Am tinh
31 135 7,2+0,0 - Am tinh
32 231 20,340,5 - Am tinh
33 264 12,7+0.8 - Am tinh
34 286 30,4+0,02 - Am tinh
35 402 38,9409 - Am tinh
36 M 22.,2+0,07 - Am tinh
37 VC4 4,840,2 - Am tinh
38 42M 5,310,03 - Am tinh
39 S42 1,5+0,08 - Am tinh
40 HT 30,7409 - Am tinh
41 NB 1,0£0,0 - Am tinh
42 CTD1.2 4,60,2 - Am tinh
43 HD2 8,5+0,3 - Am tinh
44 PLTQ 0,97+0,1 - Am tinh
45 PLTQ7 23,7+0,05 - Am tinh
46 PLTQI10 67,7+0,07 35,8 Duong tinh
47 TQO071 45.3+0,05 - Am tinh
43 HYTQ2 16,2+0,9 - Am tinh
50 CP072 22,9+0.5 - Am tinh
51 FV2 13,5+0,2 - Am tinh
52 VC 8,140,5 - Am tinh
53 LCR 63,5+0,9 59,8 Duong tinh
54 NC 59,410,09 128,9 Dwong tinh
55 NN 10,4+0,1 - Am tinh
56 HYTQ1 15,5+0,3 - Am tinh
57 L2 42.6+0,2 - Am tinh
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Két qua trén cho thay, trong 55 dich chiét nudc nong cua dich 1én men céc
chung dugc thir nghiém hoat tinh chdng oxy ho4, thi 04 dich chiét tir chung c6 ky hiéu
CP4, PLTQ10, LCR, NC c6 hoat tinh, gia tri SCs, lan luot 1a 164,3ug/ml, 35,8ug/ml,
59,8ug/ml, 128,9ug/ml.

2.2. Hoat khdng vi sinh vit kiém dinh
2.2.1. Quy trinh thir hoat tinh khdng vi sinh vt kiém dinh
Hoat tinh khang Vi sinh vat kiém dinh dugc tién hanh dé d4nh gia hoat tinh
khang sinh cta cac mau chiét dugc thuc hién trén cac phién vi luong 96 giéng theo
phuong phép hi¢n dai ctia Vander Bergher va Vlietlinck (1991), va MCKane, L., &
Kandel (1996).
Khang sinh kiém dinh bao gdm: Ampixilin d6i v&i vi khuan Gr(+), Tetracylin
dbi voi vi khuan Gr(-), Nystatin dbi v6i ndm soi va nAm men.
Céc budc tién hanh:
Chudn bi vi sinh vdt: Bao gdm céc chung vi sinh vat kiém dinh:
-Vi khuan Gr (-): Escherichia coli (ATCC 25922 )
Pseudomonas aeruginosa (ATCC 25923 )
- Vi khuan Gr (+): Bacillus subtillis (ATCC 27212 )
Staphylococcus aureus (ATCCI12222)
- Nam soi: Aspergillus niger (439) ; Fusarium oxysporum (M42)
- Ndm men: Candida albicans(ATCC 7754)
Saccharomyces cerevisiae(SH 20)
Chung duong tinh:
+ Ampicilin cho vi khuan Gr(+)
+ Tetracylin cho vi khuan Gr(-)
+ Nystatin hodc Amphotericin B cho ndm sgi va nAm men.
Khang sinh pha trong DMSO100% véi ndong d6 thich hop: Ampixilin: 50mM;
Tetracylin: 10mM; Nystatin: 0.04mM
Chitng dm tinh: Vi sinh vat kiém dinh khong tron khang sinh va chat thu
Méi trwong nudi cdy vi sinh vét: Saboraud Dextrose Broth (SDB)-Sigma cho nim men
va nam moc. Vi khuan trong méi truong Trypcase Soya Broth (TSB)-Sigma.
Méi truweong thi nghiém: Eugon Broth (Difco, M¥) cho vi khuan, Myco phil(Difco, M¥)
cho nim
Tién hanh thi nghiém: Cac ching kiém dinh dugc hoat hoa va pha lodng t6i ndong do
0,5 don vi Mc Fland rdi tién hanh thi nghiém.

Poc két qua:

Két qua doc sau khi @ cac phién thi nghiém trong tu am 37°C/24 gio cho vi
khuén va 30°C/48 gid ddi véi nam soi va nim men.

Ket qua duong tinh 13 ndng d6 ma ¢ d6 khong c6 vi sinh vat phat trién. Khi nudi
cay lai nong do nay trén moi truong thach dia dé kiém tra, co gia tri CFU< 5
Nong dé e ché toi thiéu (MIC-Minimum Inhibitory concentration) cia chdt c6 hoat
tinh:

C4c mau da c6 hoat tinh dugc sang loc ban dau dugc pha loang theo cac thang

nong do thap dan, tir (5- 10) thang nong do dé tinh gia tri ndng do tdi thiéu ma & d6 vi
sinh vt bi trc ché phat trién gan nhu hoan toan.
2.2.2. Két qua thur hoat tinh khang vi sinh vat kiém dinh
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- Két qua thir hoat tinh khang vi sinh vt kiém dinh d6i v6i dich chiét etyl axetat
tr dich 1én men cua 55 ching nam phan 1ap cho théy: ¢ 34 dich chiét biéu hién hoat
tinh khang it nhét 1 vi sinh vat kiém dinh. C6 8 dich chiét khang tir 3 vi sinh vat kiém
dinh tré 1én, d6 1a cac dich chiét: CP15, D5, MA25, MA26, 286, NB, HYTQ2, HT.
Trong do, thé hién hoat tinh manh nhét 1a dich chiét MA25, khéng 05/8 chung vi sinh
vat kiém dinh thu

- Két qua thir hoat tinh khang vi sinh vat kiém dinh d6i véi dich chiét nudc
néng cua cac dich 1én men ctia 55 chung ndm phan 1ap cho thay: ¢6 20 dich chiét biéu
hién hoat tinh khang it nhét 1 vi sinh vat kiém dinh. C6 7 dich chiét khang tir 3 vi sinh
vat kiém dinh tr 1én, d6 1a cac dich chiét: CP15, D5, MA25, 286, NB, HYTQ2, HT.
Trong do, thé hién hoat tinh manh nhét 1a dich chiét MA25 khang 06/8 chuing vi sinh
vat kiém dinh thir

- Két qua thir hoat tinh khang vi sinh vat kiém dinh ddi véi dich chiét etyl axetat
tir dich 1én men ctia 55 chung nidm phan l4p cho thay: ¢6 20 dich ép biéu hién hoat tinh
khang it nhat 1 vi sinh vat kiém dinh. C6 5 dich chiét khang tir 3 vi sinh vat kiém dinh
tré 1én, d6 1a cac dich chiét: D5, MA25, MA26, NB, HT. Trong d6, thé hién hoat tinh
manh nhét 1a dich chiét MA25 va HT khang 05/8 chung vi sinh vat kiém dinh thi
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Bing 8a: Hoat tinh khdng vi sinh vt kiém dinh ciia cdc dich chiét etyl axetat

_ Nong dong trc ché t6i thiéu MIC (ug/ml)
Stt | Ki hi¢u mau Vi khuan Gr(-) Vi khuin Gr(+) Nam moc Niam men
E. coli P. aeruginosa | B. subtillis S. aureus Asp. niger | F. oxysporum | S. cerevisiae | C. albicans

1 CP3 ) ) ) ) 200 ) (-) )
2 CP4 () () () () 200 () 200 ()
3 CP6 ) ) () () () ) 200 ()
4 CP8 (-) ) ) ) () ) () ()
5 CP11 200 (-) () (-) () ) (-) ()
6 CP15 (-) 200 (-) 200 (-) (-) 200 ()
7 DS 200 (-) (=) () () (=) 200 200
8 D11 200 ) ) ) () ) () ()
9 D14 200 () ) ) () ) () ()
10 D16 ) ) ) ) () ) () ()
11 D17 ) ) ) ) () () () ()
12 H1 ) ) ) ) () ) () ()
13 HL1 ) () ) ) () ) () ()
14 HL3 (-) () ) ) () (-) ) ()
15 HLQT 200 ) ) ) ) 200 () ()
16 MA2 (-) ) ) () () 200 () )
17 MAS 200 () () () () ) ) ()
18 MA9 ) ) ) (-) () ) () ()
19 MA10 ) ) () 200 () () ) ()
20 MAT11 (-) (-) () (-) () (-) () ()
21 MA25 200 200 () 50 ) 200 () 100
22 MA26 (-) 200 (-) 200 (-) (-) () 100
23 MA27 200 ) ) ) () ) () ()
24 MA28 200 ) ) (-) () ) ) ()
25 38 200 ) ) 200 () ) ) ()
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Bing 8b: Hoat tinh khdng vi sinh vit kiém dinh ciia cdc dich chiét nuwéc néng

Nong dong trc ché toi thicu MIC (pg/ml)

Stt | Ki hi€u mau Vi khuén Gr(-) Vi khuin Gr(+) NAm moc NAm men
E. coli P. aeruginosa | B. subtillis S. aureus Asp. niger | F. oxysporum | S. cerevisiae | C. albicans

56 CP3 () ) () ) ) ) (-) )
57 CP4 ) ) ) ) () ) 200 ()
58 CP6 ) () () ) () () () ()
59 CP3 (-) ) ) ) () ) () ()
60 CP11 200 (-) ) ) () ) (-) ()
61 CP15 (-) 200 (-) (-) 200 (-) 200 ()
62 DS 200 () (-) () () (=) 200 200
63 D11 ) ) (-) ) () ) () ()
04 D14 ) () 200 ) () ) () ()
65 D16 ) ) ) ) () ) () ()
66 D17 ) () () () () ) () ()
67 H1 ) ) ) ) () ) () ()
68 HL1 ) ) ) ) () ) () ()
69 HL3 ) ) (-) () () (-) ) ()
70 HLQT (-) ) 200 ) () 200 ) ()
71 MA2 200 ) ) ) ) 200 ) )
72 MAS ) () () ) () ) ) ()
73 MA9 ) ) ) (-) () ) () ()
74 MA10 ) () ) 200 () ) ) ()
75 MAI11 ) () (-) (-) () (-) () ()
76 MA25 100 (=) 200 50 () 200 200 100
77 MA26 (-) (-) (-) 200 (-) (-) (-) 100
78 MA27 200 ) ) ) () ) () ()
79 MA28 200 ) ) (-) () ) ) ()
80 38 200 () ) 200 () ) (-) ()
81 72 200 ) ) ) () ) 200 ()
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Bing 8c: Hoat tinh khdng vi sinh vit kiém dinh ciia cdc dich ép twoi

Nong dong trc ché toi thiéu MIC (pg/ml)

St#t | Ki hi¢u mau Vi khuan Gr(-) Vi khuin Gr(+) NAm moc NAm men
E. coli P. aeruginosa | B. subtillis S. aureus Asp. niger | F. oxysporum | S. cerevisiae | C. albicans

111 CP3 () ) () ) ) () (-) )
112 CP4 ) ) () ) () ) 200 ()
113 CP6 ) () () ) () () 200 ()
114 Cp8 (-) ) () ) () () () ()
115 CP11 200 ) ) (-) () ) ) ()
116 CP15 (-) (-) (-) 200 (-) (-) (-) 200
117 DS (=) () (-) 200 () (=) 200 200
118 D11 ) ) () 200 ) ) () ()
119 D14 ) () 200 ) () ) () ()
120 D16 ) ) ) ) () ) () ()
121 D17 ) () () ) () () () ()
122 H1 ) ) ) ) () ) () ()
123 HL1 ) ) ) ) () ) () ()
124 HL3 ) () () ) () (-) ) ()
125| HLQT ) ) ) ) () 200 ) ()
126 MA2 () ) ) ) () 200 () )
127 MAS 200 () () ) () ) ) ()
1238 MA9 ) ) ) ) () ) () ()
129] MAI0 ) () () ) () () () ()
130 MAI1 ) (-) () () () (-) () ()
131 MA25 (=) 200 () 100 200 200 () 100
132 MA26 (-) 200 (-) 200 () 200 () )
133]  MA27 ) () ) ) () ) () ()
134] MA28 ) ) ) (-) () ) () ()
135 38 ) (-) ) 200 () ) () ()
136 72 ) 200 ) ) () ) () ()
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2.3. Két qua hoat tinh géy dc té bao ung thw
2.3.1. Quy trinh thir hoat tinh gdy déc té bao

Theo phwong phép ciia Likhiwitayawuid va cs., 1993 dang dugc tién hanh tai
vién nghién ctru ung thu Qudc gia ciia My (NCI). Dua trén phuong phap nudi cdy té
bao ung thu invitro cua cac tac gia Geran va cs, 1972; Pezutto va cs., 1983 va
Skehan va cs, 1990. Phuong phap nay da dugc phong thi nghiém thir hoat tinh sinh
hoc vién hoa hoc cac hop chat thién nhién trién khai 4p dung tir nam 1996,.

Dong té bao:

Dong Lu : Lung cancer - ung thu phoi
Dong RD :ung thu mang tim - Rhabdosarcoma
Dong Hep- G2: Hepatocellular carcinoma

Dong té bao duoc giit trong Nito 16ng, danh thirc va duy tri trong cac moi
truong dinh dudng MEME, Eagle hoic DEME c6 bo sung huyét thanh bé tuoi 7-
10%

Té bao nudi cdy trong cac diu kién tiéu chudn ( 5% CO,; d6 Am 98%; nhiét
d6 on dinh ¢ 37°C vo trang tuyét db1) cho phat trién toi pha phat trién cuc dai (dat
60-70%), thay mo1 truong sach dé hoat hoa té bao tir 18-24 gio, lac d6 té bao da sin
sang dé dé thyc hién thi nghiém.

- Mau thi nghiém:

Hoa mau thi nghiém vao dung dich DMSO 100% (4mg/ml) cho budc sang
loc so bo. Déi V61 mau chiét nu6c nong hodc dich nudi ciy twoi nhod thiang vao
phién r6i tron voi té bao
Pha 10 thang néng dd cho buége 2 dé tinh gia tri 1Cs.

- MAu chtng: Dung chat chuan c6 kha niang diét té bao, chiang han; Elipitine hodc
Colchicine pha trong DMSO véi ndng d6 0.01mM
Nho vao méi giéng 104l mau pha

- Tién hanh :

Té bao dugc xtr Iy Tripsin EDTA cho tach khéi day binh. Hoa dung dich
huyén phu té bao bang méi trudng sach, rira va dém s luong, pha té bao ndng do
3x10* t& bao/ml ddi voi dong KB, 4x10° t& bao/ml ddi voi dong FL.

Thém vao cac giéng da c6 chat chudn bi sin ¢ trén 190 al dung dich huyén
phu té bao.

Phién duoc 1 trong ta CO, thém 3 ngay.
- Két thuc thi nghiém:

Té bao khi 1 3 ngay duogc ¢ dinh bang dung dich TCA lanh.

Rira, dé kho, nhuém SRB 0,4% trong axit acetic 1% va rua lai bé“mg axit
acetic 1% dé loai mau thira; dé kho, hoa lai bang dung dich dém Tris base.

Doc trén may ELISA ¢ budc song 495-515mm
Cha y: Ludn phai c6 phién dbi chimg OD (ngay 0) dé 1am d6i chting cho luong té
bao & thoi diém bt dau thi nghiém. Vé d6i ching am: Gia tri OD cua DMSO 10%
dé lam d6i ching cho gia tri cta lugng té bao khi két thiic thi nghiém. Cach ¢6 dinh
va nhuom nhu trén.

Sang loc so cip tim gid tri CS % (% Cell Survival):

- Gia tri CS: 12 kha ning séng sot cua té bao ¢ ndng do nao do cua chat thir
tinh theo % so v&i ddi ching, mau nao cho gia tri CS < 50% & ndéng d6 mau 20
ag/ml d6i véi mau thd va 4 ag/ml ddi véi mau tinh khiét dwoc danh gia 1a c6 hoat
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tinh. Dua trén két qua do dugc cua chung OD (ngay 0), DMSO 10% va so sanh voi
gia tri OD khi tron mau dé tim gia tri CS(%) theo cong thirc:

chat thtr dé tinh gia tri 1Cs.Cong thire:

CS% =

OD (mau) — OD (ngay 0)

OD (DMSO) — OD (ngay 0)

x 100

CS % duogc tinh toan theo cong thirc do I¢ch tiéu chuan ctia Ducan léy gia tri
trung binh v&i1 do 1¢€ch tiéu chudn o

\J S (xi- X)

o =

n-1

Cac mau c6 biéu hién hoat tinh ( CS50 < 50% =+ ) s€ dugc chon ra dé thur
nghi¢m budc 2 dé tim gia tri ICs
Cich tinh ICsy: dung gia tri CSs; ctia 10 thang ndng d9, dwa vao truong trinh
Table curve theo thang gia tri logarit cia dudng cong phat trién té bao va nong do

Trong d6 Y: nong do chét thir
X: Gia tri CS (%)

2.3.2. Két qua thir hoat tinh gdy déc té bao

1/y=a+blnX

Bing 9a: Két qud hoat tinh gdy dic té bao ciia dich chiét etyl axetat

ST _ Dong té bao . X

T MAU (% Cell survival) KET QUA
Hep-G2 RD Lu

1 CP3 100,1+0,05 99,240,1 97,8+0,9 am tinh

2 CP4 100,020,7 97,940,2 96,310,5 am tinh

3 CP6 100,1+0,06 100,5+0,7 98,5£1,1 am tinh

4 CP8 85,0£0,5 75,0£0,2 83,3£1,0 am tinh

5 CP15 99,8+0,9 100,4+0.4 97,2£1,2 am tinh

6 D5 79,940,5 73,340,1 87,0£1,9 am tinh

7 DI11 83,340,5 82,1£1,6 86,1£1,5 am tinh

8 D14 84,2+1,5 76,2+1,1 86,6£1,2 am tinh

9 D16 82,5+0,5 75,0£1,2 84,5+0,4 am tinh

10 D17 89,7£1,96 84,2120 84,710,2 am tinh

11 Hl 99,4+0,5 98,2+1,01 91,910,0 am tinh

12 HL1 98,2+1,1 99,5+0,5 92,4+0,9 am tinh

13 HL3 88,940,8 92,5+1,2 97,2+0,9 am tinh

14 MA2 93,642,5 82,0£1,5 95,440,5 am tinh

15 MAS 89,3£1,5 86,720,0 93,140,7 am tinh

16 MA9 83,8+1,0 68,0£1,0 96,9+0,3 am tinh

17 MA10 68,09+0,3 26,5+1,0 62,16+1,0 Duong tinh v6i dong RD

18 MAT11 81,6+1,4 85,910,4 94,610,1 am tinh

19 MA25 60,7£1,1 86,8+0,1 84,3t1,4 am tinh

20 MA27 82,05+0,9 90,9+£2,7 94,4£1,0 am tinh

21 MA28 79,06%0,5 96,312,1 85,6+0,8 am tinh

22 38 43,9+0,5 39,8+0,5 82,74£2,5 Duong tinh voi 2 dong Hep-
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G2,RD

23 72 62,0+1,4 28,9402 | 753%0,75 | Duong tinh véi dong RD

24 75 9,10,35 0+0 39,940,15 | Duong tinh vdi ca 3 dong

25 125 51,320,5 50,0+0,1 85,9+1,3 Duong tinh v&i dong RD

26 135 58,8%1,5 55,7620,1 66,720 am tinh

27 231 35,4+0,4 74,6£0,05 | 55,8401 Duong tinh voi dong
Hep-G2

28 264 8,320,2 96,6£0,6 | 65,3£0,09 D“(mgHtmh voi dong

ep-G2

29 286 1,7320,5 0,00,0 25+1,01 Duong tinh véi ca 3 dong

30 402 40+1,6 41,4515 | 38,9407 Duong tinh ca 3 dong

31 M 79,820,5 76,8£0,99 | 73,640,15 am tinh

2| vca 0,020,0 0,020,0 7,340,55 | Duong tinh véi ca 3 dong

33| 4M 62,514 | 5112035 | 91,940,6 am tinh

34 S42 10,2:0,2 2340,15 | 585+137 | Duongtinhvoi2 dong Hep-
G2, RD

35 NB 76,8%1 4 38,00,5 82,8+0,5 Duong tinh véi dong RD

36 | CTDI1.2 67,040, 1 66,3035 | 76,8+0,5 am tinh

37| HP2 1023:0,1 | 0,0£0,0 | 702+1,5 | Dvongtinhvoi2 dong Hep-
G2, RD

38 | PLTQ 30,5:1,06 | 18,3+126 | 48,6£0,75 | Duong tinh véi cd 3 dong

39 | PLTQ7 0,0+0,0 0,0+0,0 11,9+0,75 Duong tinh véi ca 3 dong

40 | PLTQIO0 22+0,7 1,5+0,3 54,141,3 | Duong tinh v6i 2 dong Hep-
G2, RD

41| TQOT1 20,0+0,1 13,620,0 64.7+0.9 | Duong tinh voi 2 dong Hep-
G2, RD

42 | HYTQ2 0,00,0 0,00,0 16,4£0,25 | Duong tinh voi ca 3 dong

43 HT 40,50,1 42,8412 12,2405 | Duong tinh voi ca 3 dong

44 | CPO72 91,1204 | 88,1320,99 | 96,3+0,54 am tinh

45 | FV2 57,320,7 44,9+1,5 82,140,5 Duong tinh véi dong RD

46 | VF27 85,1514 | 64,810,15 | 952+1,01 am tinh

47 LCR 30,620, 30,320,5 79.540,49 Duong tinh v6i 2 dong Hep-
G2, RD

48 VC 2,5+0,1 2,140,02 4,310,090 | Duong tinh véi ca 3 dong

49 NC 92,704 7240,6 75,920,7 am tinh

50 NN 93,940,5 99+0,4 1000,08 am tinh

51 | HYTQI 77,140,99 68,3+0,3 100+0,5 am tinh

52 L2 23,2+0,49 020 44,9405 | Duong tinh véi ca 3 dong

286, 402, PLTQ, PLTQ7, HYTQ2, HT, VC, VC4, L2.

Két qua thir véi 52 dich chiét etyl axetat tir dich 1én men 52 ching ndm cho
théy: ¢6 21 dich chiét biéu hién hoat tinh gay doc té bao, trong do: Co 7 dich chiét
biéu hién hoat tinh gy doc té bao dbi véi 1 dong té bao, 6 dich chiét c6 kha ning
gy doc ddi véi 2 dong, 10 dich chiét c6 kha nang giy doc ddi véi 3 dong la: 75,
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Bing 9b: Két qud hoat tinh gdy dic té bao ciia dich chiét nwéc néng

ST 5 Dong té bao : 5
T MAU (% Cell survival) KET QUA
Hep-G2 RD Lu
53 CP3 99,1£0,03 87,5%0,2 79,4+0,07 am tinh
54 CP4 80,640,5 77,840,6 76,440,5 am tinh
55 CP6 90,2+0,6 88,910,2 76,5+0,9 am tinh
56 CP8 57,5+0,2 45,3+0,1 72,140,5 Duong tinh véi dong RD
57 CP15 55,340,09 60,710,5 72,010,2 am tinh
58 D5 52,740,9 60,610, 1 74,2+1,1 am tinh
59 D11 7740,2 67,840,7 78,310,4 am tinh
60 D14 77,910,6 68,410,9 76,5+1,0 am tinh
61 D16 72,540,5 66,6+1 79,140,7 am tinh
62 D17 89,7+1,6 84,24+0,09 74,7+0,25 am tinh
63 Hl1 80,4%0,5 69,2+1,01 73,940,09 am tinh
64 HL1 25+1,1 79,7+0,1 83,4+0,3 am tinh
65 HL3 75,310,6 69,4+1,1 75,5+£0,4 am tinh
66 MA2 72,4+40,1 77,1+0,4 69,840,2 Am tinh
67 | MAS 45,7+1,5 66,2+0,06 73,040,5 D“‘mgﬁggfggl dong
68 | MA9 63,8+1,0 38,4+0,5 76,9+0,9 Duong tinh v&i dong RD
69 | MAI0 43,7604 | 219:02 | sg7s05 | Drongtinhyd?dong Hep-
70 MAL11 77,410,6 82,7%0,2 94,5+0,7 am tinh
Duong tinh véi dong
71 MA25 40,6+0,3 7010,1 75,240,8 Hep-G2
72 | MA27 82,010,4 90,9427 94,4+1,0 am tinh
73 MA28 67,940,2 77,3%1,1 78,940,5 am tinh
74 | 38 32,6602 | 257£L1 | 636:0,6 | DUOngtinhyoi?dong Hep
50,0+0,02 28,9+0,2 65,510,2 Duong tinh v6i 2 dong Hep-
75 72 ’ s i l ] > G2 RD
76 75 4,5+0,2 0+0 22,240,1 Duong tinh véi ca 3 dong
41,5+0,9 37,810,4 62,910,7 Duong tinh véi 2 dong Hep-
77 125 T T G2,RD
78 135 55,040,5 43,1+0,9 57,540,7 Duong tinh v&i dong RD
Duong tinh véi dong
79 231 22,740,5 67,440,5 62,410,3 Hep-G2
Duong tinh véi dong
80 264 5,7+0,09 78,440,2 50,9+0,02 Hep-G2
81 286 3,31£0,08 0,0+0,0 15,7£0,9 Duong tinh véi ca 3 dong
82 402 20,5+0,6 36,8+0,8 25,7+0,2 Duong tinh ca 3 dong
83 1M 67,910,1 60,2+0,9 65,1+0,1 am tinh
84 VC4 0,0+0,0 0,0+0,0 0,0+0,0 Duong tinh véi ca 3 dong
85 42M 52,514 43,8+0,5 81,9£0,6 Duong tinh v6i dong RD
86 S42 0,0+0,0 0,0+0,0 0,0+0,0 Duong tinh véi ca 3 dong
87 NB 66,8+1,0 29,710,2 72,8+0,9 Duong tinh véi dong RD
88 CTD1.2 57,0£0,1 56,3+0,3 65,240,5 am tinh
Duong tinh véi 2 dong Hep-
89 HD2 0,0+0,0 0,00,0 58,540,5 G2 RD
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90 PLTQ 22,2404 9,7+0,1 28,9+0,6 Duong tinh vai ca 3 dong
91 PLTQ7 0,0+0,0 0,0+0,0 0,020,0 Duong tinh vai ca 3 dong
92 | PLTQI10 22+0,7 1,5£0,3 44,7£0,3 Duong tinh véi ca 3 dong
93 TQO71 20,0+0,1 13,6+0,0 48,2+0,2 Duong tinh vai ca 3 dong
94 | HYTQ2 0,0+0,0 0,0+0,0 0,0+0,0 Duong tinh vai ca 3 dong
95 HT 37,2+0,5 22,8+0,2 5,8+0,5 Duong tinh véi ca 3 dong
96 CPO72 91,1+0,4 88,13+0,99 96,3+0,54 am tinh

97 FV2 46,740,2 39,5+0,5 73,7%0,7 Duong tinh véi dong RD
98 VE27 77,240.4 58,410,1 88,9+0.,9 am tinh

99 | LCR 283+0,5 | 2694052 | 555104 | DUongtinhyei?dong Hep
100 VC 0,0+0,0 0,00,0 0,0+0,0 Duong tinh v6i ca 3 dong
101 NC 92,7+0,4 7240,6 75,9+0,7 am tinh

102 NN 93,9+0,5 99+0,4 100£0,08 am tinh

103] HYTQI1 68,2+0,9 71,310,5 90,8+0,9 am tinh

104 L2 22,3+0,5 0,0+0,0 36,5+0,2 Duong tinh vai ca 3 dong

Két qua thir v6i 52 dich chiét nude nong tir dich 1én men 52 chung nadm cho
thdy: c6 29 dich chiét bicu hién hoat tinh gy ddc té bao, trong d6: C6 10 dich chiét
biéu hién hoat tinh gdy doc té bao d6i v6i 1 dong té bao, 7 dich chiét c¢6 kha ning
gy doc dbi v6i 2 dong, 13 dich chiét c6 kha ning gy doc dbi voi 3 dong la: 75,
286, 402, VC4, S42, PLTQ, PLTQ7, PLTQ10, PLTQ71, HYTQ2, HT, VC, L2.

Bing 9c: Két qud hoat tinh gdy déc té bao ciia dich ép twoi

ST 5 Dong té bao : 5

| MAU (% Cell survival) KET QUA
Hep-G2 RD Lu

105 CP3 225125 | 88404 | 3312006 am tinh

106|  CP4 68.8+0,05 | 19,6%1,7 | 80,112 | Duong tinh véi dong RD

107]  CP6 65,7503 | 60502 | 66212 Am tinh

108]  CP8 57616 | 740+04 | 623+08 Am tinh

109 _CPI5 0,0£0,0 | 332008 | 161202 | Duong tinh véica 3 dong

110 D5 30,8 + 0,8 18,6 +1,1 50,0 + 0,7 Duong tinh véi ca 3 dong

111] DIl 10,6+0,1 | 184=03 | 162+1,1 | Duong tinh véica 3 dong

112| DI4 60,0£0,2 | 83504 | 76.6+0.6 Am tinh

113 DI6 60,7%1,1 86,810,1 | 84.3+1.4 Am tinh

114 D17 6590032 | 58805 | 60.6+07 Am tinh

115 H1 0,0+0,0 0,0 +0,0 30,6 + 0,6 Duong tinh véi ca 3 dong

116| HLI 66303 | 782+15 | 60.0+04 Am tinh

117 HL3 82,0540.9 | 90927 | 94.4+1.0 Am tinh

118]  MA2 7906205 | 963+2,1 | 85,6:0.8 Am tinh

119 MAS 62,5414 | 5114035 | 91,9%0,6 Am tinh

120[  MA9 70+0,9 557506 | 61,8%0.6 Am tinh

121 MA10 48,2+0,1 358412 | 42,5809 | Duong tinh véica 3 dong

122]  MAII 71,6411 750414 | 82,640.1 Am tinh

123 MA25 40,7+1,1 36,8+0,5 | 77.9+04 | PUong “n}(l};"%%dong Hep-

124]  MA27 82,0540.9 | 909+27 | 94.4+1.0 Am tinh
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125] MA28 79.0650,5 | 963+2,1 | 85,6:0.8 Am tinh
26| 38 22,740,5 208:0,5 | 755505 | Duongtimdyold dong Hep-

22414 289+02 | 753%0.75 | Duong tinh véi 2 dong Hep-
127 72 9 ) 9 9 ’ ’ G2 RD
128 75 28,1405 10220, | 25,7400 | Duong tinh véi ca 3 dong

41,340,3 30,5805 | 72.9t1.1 | Duong tinh véi 2 dong Hep-
129 125 9 9 9 9

G2.RD
130 135 588+1,5 | 55.76+0.1 66,710 Am tinh
Duong tinh véi 2 dong
131 231 24,9402 56.6+0,5 | 452+0,1 oo LU
132|264 58,320, 96.6:0.6 | 65.310.09 Am tinh
133 286 0,0+0,0 0,0£0,0 0,040,0 Duong tinh véi & 3 dong
134 402 39,5+0,3 22,7+0,6 28,0+0,3 Duong tinh ca 3 dong
135  IM 79.8+0.5 | 76.8+099 | 73.6+0.15 am tinh
136|  VCa 0,0£0,0 0,0£0,0 0,0£0,0 Duong tinh véi ca 3 dong
137 #2M 62514 | 5113035 | 91.940.6 Am tinh
138 s42 10,2102 2,340,15 0,0£0,0 Duong tinh véi & 3 dong
139| NB 76,3114 68005 | 82.840.5 Am tinh
140 CTD12 | 670401 | 663035 | 76.8+0.5 Am tinh
141  HD2 15740, | 10,040,07 | 702+15 | Puong tln}(‘}‘z"’iédong Hep-
42| PLTQ 25,310,6 12,951,1 | 37,3%0,7 | Duong tinh véi ca 3 dong
143| PLTQ7 0,0+0,0 0,0+0,0 0,0+0,0 Duong tinh védi ca 3 dong
144] PLTQI0 | 525107 1,550,3 54113 | Duong tinh véi dong RD
145 TQO71 | 30,940,15 | 17,6£0,09 | 65,0403 | Duong tinh voi 2 dong Hep-
G2, RD

146| HYTQ2 0,0+0,0 0,0+0,0 0,0+0,0 Duong tinh véi ca 3 dong
1471 HT 22,5:0,1 22,8512 | 122%0,5 | Duong tinh véica 3 dong
148] CPOT2 911304 | 88.13+0.99 | 96.3+0.54 Am tinh
149 FV2 52,0402 359405 | 70,7407 | Duong tinh v6i dong RD
150 VF27 851514 | 648015 | 9524101 Am tinh
151 LCR 42,5:025 | 47811 | 8s5pw05 | DUongfinhve R dong Hep-
152/ VC 0,0£0,0 0,0£0,0 0,0£0,0 Duong tinh véi ca 3 dong
153| NC 88.2+0.2 647109 | 773402 Am tinh
154] NN 87,5009 | 100,000 | 100+0.0 Am tinh
155 HYTQL | 652105 50,0003 | 78.9402 | Duong tinh v6i dong RD
156 L2 36,5402 11,540,7 | 22,8%0,09 | Duong tinh véi ca 3 dong

Két qua thir véi 52 dich chiét etyl axetat tir dich 1én men 52 chung ndm cho
thdy: c¢6 30 dich chiét biéu hién hoat tinh gdy doc té bao, trong dé: C6 4 dich chiét
biéu hién hoat tinh gay doc té bao ddi véi 1 dong té bao, 9 dich chiét co kha ning
gy doc ddi v6i 2 dong, 17 dich chiét co kha nang gy doc dbi voi 3 dong 1a: CP3,
CP15, DS, D11, H1, MA10, 75, 286, 402, VC4, S42, PLTQ, PLTQ7, HYTQ2,
HT, VC, L2. Tir cac két qua thur hoat tinh thu duoc chung t61 du kién Iya chon 10
chung co hoat tinh cao trén dé nghién ctru sdu vé thanh phan hod hoc. Nhung vi thoi
gian va kinh phi c6 han nén chung t61 chi dung lai véi 3 chung: 286, HT va MA10.
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II1. Nghién ciru cdu tric cic hop chit phan lap dwoc tir chiing nim MA10, HT
va hoat tinh sinh hgc ciia ching
3.1. Chiing ndm MA10
3.1.1. Quy trinh phan ldp chdt

Sau khi khao sat hoat tinh so bo chiing t6i thiy phan dich chiét etyl axetat
cua chung nidm MA 10 biéu hién hoat tinh, chung toi tién hanh phan lap chat tir phﬁn
dich chiét d6 bang cac phan doan trén bang sic ky cot lap lai trén silica gel pha
thudng va pha ddo véi cac hé dung moi thich hop (so @6 1 — phan phuwong phép) thu
dugc cac hop chat MA10A (8 mg), MA10B (4 mg), MA10C (6 mg), MA10D (10
mg) va MA10E (5 mg).

So do 1: So dé phén Igp cdc hgp chit ti cin etyl axetat
cuia nam MAI10

Can etyl axetat
4,5 2)

Silica gel CC
Hexan/Aceton: 50/1 - 1/1

l l ,, l l

1(0,7¢) 1104 ¢g) 1r (.2 g IV (0,6 g) V(0.8¢)
Silica gel CC Silica gel CC Silica gel CC Silica gel CC
Hexan/Aceton: Hexan/Etyl Hexan/Etyl CHCl;/MeOH :15/1
12/1 axetat : 8/1 axetat : 2/1
MA10A MA10B MA10C MA10D(10mg)
(8mg) (4mg) (6mg) MA10E(5 mg)

3.1.2. Két qua phan ldp chdt va xdc dinh cdu triic

Két qua phan lap thu duoc cac hop chat MA10A (8 mg), MA10B (4 mg),
MA10C (6 mg), MA10D (10 mg) va MA10E (5 mg).
a. Hop chiat MA10A - Ergosta-4,6,8(14),22-tetraen-3-one

Chat bot mau vang, diém chay 114-115 °C, pho khi luong ESI-MS: m/z
393,1 [M+H]", (CsH400, M = 392).

1H-NMR (500 MHz, CDCl;) 6y: 2,03 (1H, m, H,-1), 1,81 (1H, m, Hy-1),
2,55 (1H, m, H,-2), 2,48 (1H, m, Hy-2), 5,73 (1H, s, H-4), 6,04 (1H, d, J = 9,5 Hz,
H-6), 6,61 (1H, d, J = 9,5 Hz, H-7), 2,16 (1H, m, H-9), 1,71 (1H, m, H,-11), 1,61
(1H, m, Hy-11), 2,09 (1H, m, H,-12), 1,31 (1H, m, Hy-12), 2,47 (1H, m, H,-15),
2,39 (1H, m, Hy-15), 1,82 (1H, m, H,-16), 1,52 (1H, m, Hy-16), 1,26 (1H, m, H-17),
0,96 (3H, s, H-18), 1,00 (3H, s, H-19), 2,17 (1H, m, H-20), 1,06 (3H, d, J = 7,0 Hz,
H-21), 5,21 (1H, dd, J = 15,5, 7,5 Hz, H-22), 5,26 (1H, dd, J = 15,5, 7,5 Hz, H-23),
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1,88 (1H, m, H-24), 1,49 (1H, m, H-25), 0,83 (3H, d, J = 7,0 Hz, H-26), 0,86 (3H,
d,J=7,0Hz, H-27) va 0,93 (3H, d, J = 7,0 Hz, H-28) ppm.

BC-NMR (125 MHz, CDCl3) 8¢: 34,18 (C-1), 34,14 (C-2), 199,43 (C-3),
123,04 (C-4), 164,33 (C-5), 124,50 (C-6), 133,98 (C-7), 124,45 (C-8), 44,38 (C-9),
36,79 (C-10), 19,02 (C-11), 35,64 (C-12), 44,02 (C-13), 156,05 (C-14), 25,38 (C-
15), 27,71 (C-16), 55,76 (C-17), 18,97 (C-18), 16,67 (C-19), 39,27 (C-20), 21,24
(C-21), 135,02 (C-22), 132,58 (C-23), 42,90 (C-24), 33,11 (C-25), 19,67 (C-26),
19,99 (C-27) va 17,56 (C-28) ppm.

b. Hop chit MA10B - Ergosta-4,7,22-triene-3,6-dione.

Chat két tinh mau trang, diém chay 176-177°C, phd khéi lugng ESI-MS : m/z
599,2 [M + H]", m/z 597,4 [M - H] (C37Hs306, M = 598).

'H-NMR (500 MHz, CDCl3) 8y: 6,47 (1H, s, H-4), 5,98 (1H, t, J = 2,0 Hz,
H-7), 0,69 (3H, s, H-18), 1,30 (3H, s, H-19), 1,05 (3H, d, J = 7,0 Hz, H-21),
5,17(1H, dd, J = 15,0, 8,0 Hz, H-22), 5,26 (1H, dd, J = 15,0, 7,5 Hz, H-23), 0,85
(3H, d, J = 7,0 Hz, H-26), 0,83 (3H, d, J = 7,0 Hz, H-27) v4 0,92 (3H, d, J = 7,0
Hz, H-28) ppm.

BC-NMR (125 MHz, CDCly) 8¢: 35,43(C-1), 34,24(C-2), 199,31(C-3),
123,92(C-4), 158,16 (C-5), 187,04 (C-6), 125,97 (C-7), 167,75 (C-8), 47,11 (C-9),
39,02 (C-10), 22,57 (C-11), 38,51 (C-12), 44,63 (C-13), 56,10 (C-14), 21,89 (C-15),
27,72 (C-16), 56,29 (C-17), 12,84 (C-18), 19,96 (C-19), 40,20 (C-20), 21,12 (C-21),
134,79 (C-22), 132,76 (C-23), 42,85(C-24), 33,08(C-25), 19,49(C-26), 19,65(C-27)
va 17,59(C-28) ppm.

c. Hop chat MA10C - Ergosterol peroxide.

Chat tinh thé hinh kim mau tring, diém chay 182-184°C, ph6 khdi luong
ESI-MS: m/z 451[M+Na]", 429[M+H] ", (CsH4405, M = 428).

'H-NMR (500 MHz, CDCl3) &y: 1,71 (1H, m, H,-1), 1,92 (1H, m, Hy-1),
1,55 (1H, m, H,-2), 1,84 (1H, m, Hy-2), 3,97 (1H, m, H-3), 1,92 (1H, m, H,-4), 2,10
(1H, m, Hy-4), 6,24 (1H, d, J = 8,5 Hz, H-6), 6,50 (1H, d, J = 8,5 Hz, H-7), 1,51
(1H, m, H-9), 1,24 (1H, m, H,-11), 1,52 (1H, m, Hy-11), 1,25 (1H, m, H,-12), 1,97
(1H, m, Hy-12), 1,58 (1H, m, H,-14), 1,41 (1H, m, H,-15), 1,60 (1H, m, Hy-15),
1,37 (1H, m, H-16), 1,76 (1H, m, H-16), 1,24 (1H, m, H-17), 0,82 (3H, s, H-18),
0,88 (3H, s, H-19), 2,17 (1H, m, H-20), 1,06 (3H, d, J = 7,0 Hz, H-21), 5,14 (1H,
dd, J = 8,0, 15,5 Hz, H-22), 5,26 (1H, dd, J = 8,0, 15,5 Hz, H-23), 1,86 (1H, m, H-
24), 1,48 (1H, m, H-25), 0,82 (3H, d, J = 7,0 Hz, H-26), 0,83 (3H, d, J = 7,0 Hz, H-
27)va 0,91 (3H, d, J = 6,5 Hz, H-28) ppm.

BC.NMR (125 MHz, CDCly) 8¢: 34,71 (C-1), 30,14 (C-2), 66,47 (C-3),
36,95 (C-4), 82,17 (C-5), 135,43 (C-6), 130,76 (C-7), 79,43 (C-8), 51,12 (C-9),
36,98 (C-10), 23,41 (C-11), 39,37 (C-12), 44,58 (C-13), 51,70 (C-14), 20,64 (C-15),
28,65 (C-16), 56,23 (C-17), 12,88 (C-18), 18,18 (C-19), 39,72 (C-20), 20,89 (C-21),
135,21 (C-22), 132,33 (C-23), 42,79 (C-24), 33,08 (C-25), 19,65 (C-26), 19,95 (C-
27)va 17,57 (C-28) ppm.

d. Hop chit MA10D - Cerevisterol (Ergosta-7,22E-diene-30,50,66-triol).

Tinh thé hinh kim mau tring, diém chay 254-256°C, ph6 khdi luong ESI-
MS: m/z 453,1 [M+Na]", (C2sH4605, M = 430).

'H-NMR (500 MHz, MeOH & CDCl3) &y : 3,99 (1H, m, H-3), 5,31 (1H, t, J
= 2,5 Hz, H-7), 0,61 (3H, s, H-18), 1,06 (3H, s, H-19), 1,03 (3H, d, H-21), 5,18
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(1H, dd, J = 15,3, 7,8 Hz, H-22), 5,24 (1H, dd , J = 15,3, 6,9, H-23), 0,84 (3H, d , J
= 7,0, H-26), 0,83 (3H, d, J = 7,0, H-27) va 0,93 (3H, d, J= 7,0, H-28).

BC-NMR (125 MHz, MeOH & CDCls) 8¢: 32,63 (C-1), 30,29 (C-2), 67,13
(C-3), 39,13 (C-4), 75,77 (C-5), 73,00 (C-6), 117,35 (C-7), 143,24 (C-8), 43,02 (C-
9), 36,86 (C-10), 21,81 (C-11), 38,27 (C-12), 43,50 (C-13), 54,57 (C-14), 22,74 (C-
15), 27,77 (C-16), 55,84 (C-17), 12,04 (C-18), 18,14 (C-19), 40,25 (C-20), 20,88
(C-21), 135,32 (C-22), 131,93 (C-23), 42,67 (C-24), 32,91 (C-25), 19,71 (C-26),
19,40 (C-27) va 17,36 (C-28).

e. Hop chit MA10E - Cerebroside B

Chat bot mau trang, diém chay 180-190°C, pho khdi lwong ESI-MS: m/z
750,3 [M+Na]", (C4;H77NOy, M = 727).

'H-NMR (500 MHz, MeOD) &y: 1,71 (1H, m, H,-1), 1,92 (1H, m, Hy-1),
1,55 (1H, m, H,-2), 1,84 (1H, m, Hy-2), 3,97 (1H, m, H-3), 1,92 (1H, m, H,-4), 2,10
(1H, m, Hy-4), 6,24 (1H, d, J = 8,5 Hz, H-6), 6,50 (1H, d, J = 8,5 Hz, H-7), 1,51
(1H, m, H-9), 1,24 (1H, m, H,-11), 1,52 (1H, m, Hy-11), 1,25 (1H, m, H,-12), 1,97
(1H, m, Hy-12), 1,58 (1H, m, H,-14), 1,41 (1H, m, H,-15), 1,60 (1H, m, Hy-15),
1,37 (1H, m, H-16), 1,76 (1H, m, H-16), 1,24 (1H, m, H-17), 0,82 (3H, s, H-18),
0,88 (3H, s, H-19), 2,17 (1H, m, H-20), 1,06 (3H, d, J = 7,0 Hz, H-21), 5,14 (1H,
dd, J = 8,0, 15,5 Hz, H-22), 5,26 (1H, dd, J = 8,0, 15,5 Hz, H-23), 1,86 (1H, m, H-
24), 1,48 (1H, m, H-25), 0,82 (3H, d, J = 7,0 Hz, H-26), 0,83 (3H, d, J = 7,0 Hz, H-
27)va 091 (3H, d, J = 6,5 Hz, H-28) ppm.

BC-NMR (125 MHz, MeOD) 8¢: 69,74 (C-1), 54,60 (C-2), 73,10 (C-3),
131,11 (C-4), 134,66 (C-5), 33,08 (C-6), 28,68 (C-7), 124,82 (C-8), 136,79 (C-9),
40,77 (C-10), 29,11 (C-11), 30,38-30,83 (C-12-15), 38,08 (C-16), 23,74 (C-17),
14,46 (C-18), 16,12 (C-19), 177,21 (C-1°), 73,10 (C-27), 35,88 (C-3°), 26,16 (C-4"),
30,38-30,83 (C-5°-13"), 33,08 (C-14), 23,75 (C-15"), 14,46 (C-16), 104,72 (C-17),
75,00 (C-27), 77,92 (C-3"), 71,59 (C-4"), 78,00 (C-5") va 62,68 (C-6") ppm.
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Hinh 2.2.3.b. Cau truc hoa hoc cua MA10C

RETTIITENS

OH
Hinh 2.2.5.b.Cdu tric héa hoc cia MA1OE
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3.2. Chung néim Hau thii (HT)
3.2.1. Phuong phap 1

3.2.1.1. Quy trinh phén lép chit va x4c dinh cdu triic

Mau nam hau thu Nhat Ban (700gam) dugc phoi va siy kho & 40°C, xay nho
va ngam chiét 1an luot véi cac dung moi: n-hexan, CH,Cl, va metanol. Cac dich
chiét duoc loai dung méi dudi ap suit giam thu dugc 4 gam can chiét n-hexan, 6
gam cin chiét diclometan va 43 gam can chiét metanol.

Can chiét diclometan (6gam), sau khi thtr hoat tinh doc té bao cho phan tng
duong tinh, dugc phan tach béng sdc ki cot trén silica gel voi h¢ dung méi CH,Cly:
MeOH ti 1€ 95:1 — 1:1 thu dugc 5 phan doan (AA1-AAS). Phan doanAA2 dugc
phan tach tiép béng sac ki cot voi hé dung moi n-hexan: EtOAc ti I¢ 20:1-1:1 thu
dugc hai phan doan chinh AA21 va AA22. Phan doan AA21 dugc tinh ché lai béng
sac ki cot nhanh vé6i hé dung m6i CH,Cl,: MeOH (40:1 — 1:1) va két tinh lai bang
metanol thu dugc hop chit 1 (20mg). Hop chat 2 (30mg) thu dugc tur phan doan
AA22 bang két tinh lai trong axeton. Tiép tuc sic ki phan doan AA4 bang dung moi
CHCl:MeOH ti 1€ 60 :1—1 :1 thu duoc hop chat 3 (15mg).

Hop chit 1 thu duoc ¢ dang tinh thé mau tring, c6 d.n.c 178-180°C. Pho
hdng ngoai cho dinh hép thu dic trung cho dao dong hod tri cia nhom hydroxyl
(OH) & 3400cm™ va cua lién két C-O-C & 1050cm™. Phé khdi bui electron ESI-MS
cho pic ion phan tir tai m/z 427 [M-H]" tuong tmg vé&i cong thirc phan tir CosHy405
va hoan toan phu hop véi két qua cia phéd NMR. Phd *C-NMR xuét hién tin hiéu
ctia 28 nguyén tir cacbon dic trung cho khung sterol, bao gdm: 4 cacbon béc bon,
11 nhém metin CH, 7 nhém metylen CH, va 6 nhém metyl CH;. Trong do6 tin hi¢u
ctia hai nguyén tir cacbon bac bdn lién két voi mot cau ndi epidioxy & 8¢: 79.4ppm
(C-8) va 82.2ppm (C-5) hoan toan phu hop véi tin hiéu da duoc sip xép lai boi phd
HMQC va HMBC cua Chau Van Minh va cong sw (Chau Van Minh et al., 2004).
Phd '"H-NMR cho céc tin hiéu dic trung cho cac lién két d6i voi hai duplet & Oy:
6.24ppm (1H, d, J=7.5Hz, H-6); 6.51ppm (1H, d, J=7.5Hz, H-7) va hai duplet
duplet ¢ 0y: 5.16ppm (1H, dd, J=7.5 va 14.5Hz, H-22); 5.22ppm (1H, dd, J=7.0 va
15.0Hz, H-23), ngoai ra con tin hi€u cua mot multiplet & oy 3.96ppm (1H, m, H-3)
voi do chuyén dich cia nguyén tir cacbon tai ¢ 66.5ppm (C-3) kh'fmg dinh cho su
c6 mit caa nhom OH lién két voi cacbon & vi tri s6 3 véi cau hinh -3B-ol (Sheu et
al. 2000). Qua viéc phan tich phd ciia hop chit 1 va so sanh véi tai liéu, chung toi
d3 nhan dang duoc hop chit 113 5,8-Epidioxy-5a, 8a-ergosta-6,22E-dien-3 -0l hay
ergosterol peroxide da dugc phan lap tor mot loai ndm muc gd Inonotus radiatus
(Kristi karlos & CS,1989). Cac dir liéu pho cta hop chéat 1 hoan toan trung hop véi
tai li¢u tham khao (bang I11.4.11).

59



5 5 Bot nAm kho
So do 2: So do (700g)
chiét phdn doan y
~ z ¢ Chiét Soxhlet
mau nam véi n-Hexan
A 4 :
Dich chiét n-Hexan < CBh?ett lﬁlﬁexan
Chiét Soxhlet
Loai dung moi CH,Cl,
A 4 v
Chiét phdm n- . . Bot sau chiét
Hexan Dich chiét CH,Cl, CH,Cl,
b , Chiét Soxhlet
i Loai dung mdi MeOH
Chiét pham . X e LLA
<. -—
@ CH,CL, Dich chi¢t MeOH Bot kho

S~ Loai dung moi

S~ A\ 4
Chiét pham
MeOH

Can diclometan (6 g)

Silica gel
CH,Cl,: MeOH t@ 10 95:1 — 1:1

A v A 4 v v
AAl AA2 AA3 AA4 AA5
\ 4
Séc ki phan doan bang dung
AA21 AA22 moi CH,Cl,:MeOH ti 1¢
Silica gel Két tinh lai trong
CH,CL,: MeOH axeton
(40:1 > 1:1), két
tinh lai bing MeOH v
HC1 HC2 HC3
20mg 30mg 15mg




3..2.1.2. Két qua phan 1ap chat va xac dinh cau tric

5,8-Epidioxy-5a, 8a-ergosta-6,22E-dien-3 ol (1)

Tinh thé hinh kim, miu tring, d.n.c 178-180°C, [a]’»-29 (CHCl;, ¢.0.8);

IR®B" Lax cm™: 3400 (br, OH), 1050 (C-O-C). ESI-MS (m/z) 427 [M-H]'
(C53H440;). 'TH-NMR (500MHz, CDCl5): 1.90-1.95 (2H, m, H-1); 1.55-1.58 (2H, m,
H-2); 3.96 (1H, m, H-3); 1.83-1.88 (2H, m, H-4); 6.24 (1H, d, J=7.5Hz, H-6); 6.51
(1H, d, J=7.5Hz, H-7); 1.67 (1H, m, H-9); 1.19-1.22 (2H, m, H-11), 1.42 (2H, m,
H-12); 1.71(1H, m, H-14); 1.42-1.48 (2H, m, H-15); 1.47-1.50 (2H, m, H-16); 1.26
(1H, m, H-17); 0.83 (3H, s, H-18); 0.88 (3H, s, H-19); 1.65 (1H, m, H-20); 1.00
(3H, d, J= 6.5Hz, H-21); 5.16 (1H, dd, J=7.5 va 14.5Hz, H-22); 5.22 (1H, dd, J= 7.0
va 15.0Hz, H-23); 2.09-2.11 (2H, m, H-24, H-25); 0.79 (3H, d, J=5.5Hz, H-26);
0.81 (3H, d, J= 5.5Hz, H-27); 0.92 (3H, d, J=6.0Hz, H-28). >C-NMR (125MHz,
CDCl;) xem bang II1.3.11.

Hop chét 2 phan lap duoc ¢ dang tinh thé mau tring, d.n.c 168-169°C. Pho
PC-NMR ciing cho tin hiéu cta cic nguyén tir cacbon dic trung cho khung sterol-
Cys twong ty hop chét 1, tuy nhién tin hiéu ctia hai nguyén tir cacbon bac bén trong
hop chat 2 tai 8¢ 139.8ppm (C-5)/119.6 (C-6) va 141.3ppm (C-8)/116.3 (C-7) cho
thdy sy c6 mit cla hal lién két doi trong vong B. Piéu nay hoan toan phu hop véi
cac tin hiéu cua pho 'H-NMR véi 8y : 5.56ppm (1H, dd, J=3.0 va 5.0Hz, H-6) va
5.39ppm (1H, dd, J=3.0 va 5.0Hz , H-7); cung vd&i hai duplet duplet tai oy 5.18ppm
(1H, dd, J=7.5 va 14.5Hz, H-22); 5.23ppm (1H, dd, J=7.0 va 15.0Hz, H-23); mot
multiplet & 8y 3.63ppm (1H, m, H-3) v6i 8¢ 70.5ppm (C-3) dac trung cho -3B-ol.
Chung t6i nhan dang dugc hop chat 2 1a ergosterol, dit liéu phd cua né trang hop
voi tai liéu tham khao.

Ergosterol (2)
Tinh thé hinh kim, mdu tring, d.n.c 168-169°C, [a]’y -132 (CHCL,, ¢.0.5);

ESI-MS (m/z) 395 [M-H]" (C,sH40). 'TH-NMR (500MHz, CDCl;):
3.63 (1H, m, H-3); 5.56 (1H, dd, J=3.0 va 5.0Hz, H-6); 5.39 (1H, dd, J=3.0 va
5.0Hz, H-7); 0.63 (3H, s, H-18); 0.95 (3H, s, H-19); 1.03 (3H, d, J=8.0Hz, H-21);
5.18 (1H, dd, J=7.5 va 14.5Hz, H-22); 5.23(1H, dd, J=7.0 va 15.0Hz, H-23); 0.78
(3H, d, J=6.0Hz, H-26); 0.79 (3H, d, J=6.0Hz, H-27); 0.92 (3H, d, J=6.0Hz, H-28).
“C-NMR (125MHz, CDCl). (bang I113.11)

Hop chét 3 ¢o ~dang bt mau trang, cac dir licu pho NMR cua hop chit nay
dac trung cho kiéu céu trac cua hop chét ceramide. Phé "H-NMR cho tin hiéu cta
mot duplet tai oy 7.49 (1H, d, J=9.0Hz) dac trung cho proton NH, tin hi¢u cua 4
proton carbinol tai dy 3.76 (1H, dd, J=4.5 va 11.5Hz, H-1a), 3.81 (1H, dd, J=4.5 va
11.5Hz, H-1b); 3.55 (1H, dd, J=2.5 va 3.5Hz, H-3); 3.54 (1H, m, H-4); va 4.05 (1H,
dd, J=4.0 va 8.5Hz, H-2). Ngoai ra con céc tin hiéu ciia mot singlet ti & & 1.29 va
mot triplet ciia hai nhém CHj; dau mach tai 8y 0.88 (6H, t, J=6.5Hz) dién hinh cho
kiéu hop chit ceramide véi mot nhanh 1 hidrocacbon no mach dai va mot nhanh 1a
axit béo 2-hydroxy. Phdé "“C-NMR cho tin hiéu cuia nhém cacbonyl tai 8¢
176.0ppm, tin hiéu cta nguyén tir cacbon lién két véi nito & 8¢ 51.9ppm cung voi
tin hiéu cua 4 cacbon carbinol tai d¢c 61.4ppm (C-1); 75.8ppm (C-3); 72.6ppm (C-
4) va 72.2ppm (C-2). Dit liéu phd cua hop chat nay da dugc so sanh voéi
alomacrorrhiza A cho thiy hoan toan phu hgp véi cau tric kiéu hop chét ceramide .
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Tuy nhién, d& nhan dang chinh x4c ciu tric ctia hop chit nay can phai c6 thém mot
vai nghién ctru khac nira. Vi hop chat nay khong the hién hoat tinh doc té bao do
vy chung t61 khong tiép tuc di sau nghién ctru vé cdu trac va chi nhan dang hop
chat 3 1a mot ceramide.

Ceramide (3)

Chat bot mau trang. 'H-NMR (500MHz, CDCly): 3.76 (1H, dd, J=4.5 va
11.5Hz, H-1a), 3.81 (1H, dd, J=4.5 va 11.5Hz, H-1b); 4.11 (1H, dd, J=4.5 va 8.5Hz,
H-2); 3.55 (1H, dd, J=2.5 va 3.5Hz, H-3); 3.54 (1H, m, H-4); 1.60 (2H, m, H-5);
4.05 (1H, dd, J=4.0 va 8.5Hz, H-2); 1.77 (1H, m, H-3a); 1.67 (1H, m, H-3b); 7.49
(1H, d, J=9.0Hz, NH); 0,88 (6H, t, J=6.5Hz, CH;). "C-NMR (125MHz, CDCl;):
61.4ppm (C-1); 51.9 (C-2); 75.8ppm (C-3); 72.6ppm (C-4); 176.0 (C=0, C-1) va
72.2 (C-2).
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3.2.2. Phuwong phap 2
3.2.2.1. Quy trinh phan 1ap va xac dinh cau trac

So db 3: Chiét phin Bot nam
doan mdu nim (2 kg)
- MeOH
v - Co quay
Chiét pham MeOH - B6 sung H,0
— ,
(10 g) - B6 sung clorofooc
Lép clorofooc Lép nuéde
A\ 4

A
clorofooc - A

45¢)

<+— Thém etyl axetat

Lép etyl axetat Nudce

A 4 A 4
Chiét pham etyl axetat - B Dich nudc - C
(2.5g) g




Phan lap céac chat trong cac phan doan trén bang sac ky cot lap lai trén silica
gel pha thuong va pha dao voi cac hé dung mai thich hop so do

Can chiét chlorofooc dugc tién hanh phan 1ap bang sic ky cot lap lai trén
silica gel pha thudng va pha ddo véi cac hé dung méi thich hop (so d6 2) thu duoc
cac hop chat MH2 (10 mg), MH3 (100 mg), va MH4 (15 mg).

Can chiét etyl axetat cling dugc tién hanh phan lap béng sdc ky cot lap lai
trén silica gel pha thudng va pha dao véi cac hé dung méi thich hop (so dd 4) thu
duogc cac hop chat MH1 (6 mg) va MH5 (20 mg).

Can clorofooc - A (4,5 ¢)

Silica gel CC
CHCI3/MeOH 100/0-0/100

v \ 4 v l

A
Al (1,5g)

A2 (600mg) A3 (1.3g) A4 (200mg) A5 (900mg)

Silica gel CC

Silica gel CC n-hexan/CHCls/axeton

n-hexan/axeton: 7/1

MH3
(100mg)

' v

v

MH?2
(10mg)

MH4
(15mg)

So dé 4: So dé phén lgp cdc hop chit MH2 - MHA4 tiv ndm Hericirum erinaceum

Can etyl axetat

B- (255 g)
Silica gel CC
Cloroform/MeOH/H,0: 5/1/0 - 2/1/0.2
\ 4 A\ 4 v v v
B1(0,5g) B2 (0,2 g) B3 (0,7 g) B4 (0,6 g) B5(0,5g)
Silica gel CC 4
CHClyMeOH/H,0 zﬁg}fﬁ%}l/mo
5/1/0.1
v 3/1/0.2 v
MH1 MHS
(6mg) (20mg)

So dé 5: So dé phén lgp cdc hop chit MHI va MHS tir ndm Hericirum
erinaceum
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3.2.2.2. Két qua phan 1ap chit va xac dinh ciu tric

Hop chit MHI - Cerebroside B.

Chat bot mau trang, diém chay 180-190°C, phd khéi luong ESI-MS: m/z
726,6 [M-H]", m/z 750,5 [M+Na]", m/z 728,3 [M+H]", m/z 710,5 [M-H,O+H]", m/z
548,3 [M-glucose+H]" (C4H;7NOy, M = 727).

'H-NMR (500 MHz, CD;0D) 3,73 (1H, H,-1), 4,13 (1H, H,-1), 4,01 (1H, H-
2), 4,16 (1H, H-3), 5,50 (1H, dd, J = 7,0, 15,5 Hz, H-4), 5,76 (1H, dt, J = 15,5, 6,0
Hz, H-5), 2,07 (2H, H-6), 2,10 (2H, H-7), 5,17 (1H, t, J = 7,0 Hz, H-8), 2,00 (1H,
H-10), 1,43 (1H, H-11), 1,31 (2H, H-16), 1,33 (2H, H-17), 0,92 (3H, t, J = 7,0 Hz,
H-18) 1,62 (3H, s, H-19), 4,01 (1H, H-2"), 1,57 (1H, H,-3"), 1,74 (1H, H,-3"), 1,44
(2H, H-4"), 1,31 (2H, H-14"), 1,33 (2H, H-15"), 0,92 (3H, t, J = 7,0 Hz, H-16"),
4,29 (1H, d, J = 7,5 Hz, H-17), 3,22 (1H, H-2"), 3,37 (1H, H-3"), 3,31 (1H, H-4"),
3,30 (1H, H-5"), 3,69 (1H, H,-6”) va 3,89 (1H, dd, J = 2,0, 11,5 Hz, H,-6") ppm.

BC-NMR (125 MHz, CD;0D) 70,13 (t, C-1), 55,01 (d, C-2), 73,29 (d, C-3),
131,51 (d, C-4), 135,04 (d, C-5), 34,02 (t, C-6), 29,09 (t, C-7), 125,22 (d, C-8),
137,18 (s, C-9), 41,18 (t, C-10), 29,52 (t, C-11), 30,79-31,24 (t, C-12 dén 15), 33,49
(t, C-16), 24,15 (t, C-17), 14,86 (q, C-18), 16,53 (q, C-19), 177,60 (s, C-17), 73,49
(d, C-2°), 36,28 (t, C-3"), 26,57 (t, C-4"), 30,79-31,24 (t, C-5" dén 13°), 33,49 (t, C-
14°), 24, 15 (t, C-15), 14,86 (q, C-16"), 105,13 (d, C-1"), 75,39 (d, C-27), 78,31 (d,
C-3"), 71,97 (d, C-4”), 78,38 (d, C-5”) va 63,08 (t, C-6”) ppm.

Hop chit MH?2 - Hericenone D

Chat két tinh mau tring, diém chay 41-43°C, pho khéi luong ESI-MS: m/z
599,2 [M + H]", m/z 597,4 [M - H] (C37Hs50¢, M = 598).

'H-NMR (500 MHz, CDCl;) 8y: 6,53 (1H, s, H-6), 5,32 (2H, s, H-7), 10,11
(1H, s, H-8), 3,91 (3H, s, H-9), 3,40 (2H, d, J = 7,5 Hz, H-1"), 5,32 (1H, d, J = 7,5
Hz, H-2’), 3,00 (2H, s, H-4"), 6,09 (1H, t, J = 1,0, 1,5 Hz, H-6"), 1,84 3H, d, J =
1,5 Hz, H-8), 2,12 (3H, d, J = 1,0 Hz, H-9’), 1,78 (3H, d, J = 0,5 Hz, H-10"), 2,33
(2H, d, J = 7,5 Hz, H-2"), 1,62 (2H, m, H-3"), 1,25 (26H, m, H-4"-17"), 0,88 (3H,
m, H-18") val12,37 (1H, s, OH) ppm.

PC-NMR (125 MHz, CDCl5) 8¢: 138,70 (s, C-1), 112,91 (s, C-2), 162,94 (s,
C-3), 117,33 (s, C-4), 163,49 (s, C-5), 105,55 (d, C-6), 62,90 (t, C-7), 193,10 (d, C-
8), 55,93 (q, C-9), 21,62 (t, C-17), 126,27 (d, C-2"), 130,35 (s, C-3"), 55,55 (t, C-4"),
199,54 (s, C-5°), 122,85 (d, C-6"), 155,42 (s, C-7°), 27,66 (q, C-8"), 20,67 (q, C-9°),
16,41 (q, C-10%), 173,20 (s, C-17), 34,25 (t, C-27), 24,89 (t, C-3), 29,13-31,94 (t,
C-47-17") va 14,12(q, C-18”) ppm.

Hop chat MH3 - Ergosterol

Chat tinh thé hinh kim mau tring, diém chay 168°C, phd khdi luong ESI-
MS: m/z 397,3 [M + H]" (C,5H440, M = 396)

'H-NMR (500 MHz, CDCl;) & 1,25 (1H, m, H-1a), 1,75 (1H, m, H-1b),
1,50 (1H, m, H,-2), 1,78 (1H, m, Hy-2), 3,63 (1H, m, H-3), 2,28 (2H, t, J = 13,5 Hz,
H-4), 5,56 (1H, dd, J = 2,0, 5,5 Hz, H-6), 5,38 (1H, m, H-7), 1,97(1H, m, H-9),
1,65 (1H, m, H-11), 1,34 (1H, m, H,-12), 1,90 (1H, m, Hy-12), 1,92 (1H, m, H-14),
1,67 (1H, m, H-15), 1,28 (1H, m, H,-16), 1,74 (1H, m, Hy-16), 1,25 (1H, m, H-17),
0,63 (3H, s, H-18), 0,95 (3H, s, H-19), 2,05 (1H, m, H-20), 1,03 (3H, d, J = 6,5 Hz,
H-21), 5,17 (1H, dd, J = 8,5, 15,5 Hz, H-22), 5,22 (1H, dd, J = 8,5, 15,5 Hz, H-23),
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1,76 (1H, m, H-24), 1,38 (1H, m, H-25), 0,84 (3H, d, J = 6,5 Hz, H-26), 0,82 (3H,
d,J=6,5Hz, H-27) va 0,91 (3H, d, J = 6,5 Hz, H-28) ppm.

BC-NMR (125 MHz, CDCL;) &¢: 38,39 (t, C-1), 32,02 (t, C-2), 70,47 (d, C-
3), 40,83 (t, C-4), 141,36 (s, C-5), 119,60 (d, C-6), 116,30 (d, C-7), 139,80 (s, C-8),
46,27 (d, C-9), 37,04 (s, C-10), 21,13 (t, C-11), 39,11 (t, C-12), 42,41 (s, C-13),
54,57 (d, C-14), 23,01 (t, C-15), 28,29 (t, C-16), 55,76 (d, C-17), 12,06 (q, C-18),
16,30 (q, C-19), 40,82 (d, C-20), 21,11 (q, C-21), 135,60 (d, C-22), 131,99 (d, C-
23), 42,85 (d, C-24), 33,10 (d, C-25), 19,66 (q, C-26), 19,96 (q, C-27) va 17,62 (q,
C-28) ppm.

Hop chit MH4 - Ergosterol peroxide

Chat tinh thé hinh kim mau tring, diém chay 181-183°C, phd khéi lwong
ESI-MS: m/z 429,3 [M + H]" (CosH4403, M = 426).

'H-NMR (500 MHz, CDCl5) &: 1,56 (1H, m, H,-1), 1,85 (1H, m, Hy-1), 1,72
(1H, m, H,-2), 1,96 (1H, m, Hy-2), 3,97 (1H, m, H-3), 1,27 (1H, m, H,-4), 1,97 (1H,
m, Hy-4), 6,24 (1H, d, J = 8,5 Hz, H-6), 6,50 (1H, d, J = 8,5 Hz, H-7), 1,51 (1H, m,
H-9), 1,41 (1H, m, H,-11), 1,62 (1H, m, Hy-11), 1,55 (1H, m, H,-12), 2,11 (1H, m,
Hy-12), 1,58 (1H, m, H-14), 1,25 (1H, m, H,-15), 1,53 (1H, m, Hy-15), 1,37 (1H, m,
H,-16), 1,78 (1H, m, H,-16), 1,24 (1H, m, H-17), 0,86 (3H, s, H-18), 0,88 (3H, s, H-
19), 2,03 (1H, m, H-20), 1,01 (3H, d, J = 7,0 Hz, H-21), 5,14 (1H, dd, J = 8.5, 15,5
Hz, H-22), 5,22 (1H, dd, J = 8,5, 15,5 Hz, H-23), 1,87 (1H, m, H-24), 1,50 (1H, m,
H-25), 0,88 (3H, d, J = 6,6 Hz, H-26), 0,83 (3H, d, J = 6,5 Hz, H-27) va 0,91 (3H,
d,J = 6,5 Hz, H-28) ppm

BC-NMR (125 MHz, CDCI3): 30,09 (t, C-1), 34,71 (t, C-2), 66,49 (d, C-3),
39,37 (t, C-4), 82,17 (s, C-5), 135,22 (d, C-6), 130,75 (d, C-7), 79,44 (s, C-8), 51,12
(d, C-9), 36,99 (s, C-10), 20,64 (t, C-11), 39,91 (t, C-12), 44,58 (s, C-13), 51,70 (d,
C-14), 23,42 (t, C-15), 28,65 (t, C-16), 56,23 (d, C-17), 12,88 (q, C-18), 18,18 (q,
C-19), 39,73 (d, C-20), 20,89 (q, C-21), 135,44 (d, C-22), 132,33 (d, C-23), 42,79
(d, C-24), 33,08 (d, C-25), 19,65 (q, C-26), 19,96 (q, C-27), val7,57 (q, C-28) ppm

Hop chit MHS - 5-Adenosine

Chat tinh thé hinh kim mau tring, diém chay 234-235°C, phd khéi lwong
ESI-MS: m/z 267,8 [M + H]", 289,8 [M + Na]™ (C;oH,3N50,, M = 267).

'H-NMR (500 MHz, DMSO-dy) 8y: 8,14 (1H, s, H-2), 8,34 (I1H, s, H-8),
5,88 (1H, d, J = 6,5 Hz, H-1"), 4,61 (1H, dd, J = 4,0, 10,5, H-2"), 4,15 (1H, br s, H-
3°) 3,97 (1H, dd, J = 3,5, 6,5 Hz, H-4"), 3,57 (1H, m, H-5’a), 3,68 (1H, m, H-5"b),
7,32 (2H, s, NH,), 5,42 (1H, OH-2"), 5,17 (1H, d, J = 3,0, OH-3") va 5,43 (1H, OH-
57) ppm

BC-NMR (125 MHz, DMSO-d;) 8¢: 152,41 (d, C-2), 149,08 (s, C-4), 119,37
(s, C-5), 156,17 (s, C-6), 139,95 (d, C-8), 87,95 (d, C-17), 73,47 (d, C-2), 70,68 (d,
C-3%), 85,92 (d, C-4"), 61,69 (t, C-5) ppm.
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Hinh. Céu triic héa hoc ciia MH-4

Hinh

OH

. Cdu tric héa hoc cia MH-5
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3.3. Két qud thir nghi¢m hoat tinh sinh hoc in vitro ciia cdc chit phén lgp

3.3.1. Két qua thir hoat tinh gdy déc té bdao

Bing 10: Hoat tinh cdc chit phén lap tiv chiing MA10

. Dong té bao Dong té bao
STT | Ky hiéu Phan tram song sot (%) Gia tri ICsg (ng/ml)

maiu Hep-G2 RD Hep-G2 RD
1 DMSO 100+ 0,0 100+ 0,0
2 | Chung (+) 2,5+1,07 2,0 + 0,09 0,2 0,4
3 MAI10A 68.840,9 83,8+0,2 >5 >5
4 MA10B 91,840,5 86,4+1,5 >5 >5
5 MA10C 74,140,75 18,3+1,3 >5 4,6
6 MA10D 96,36+1,0 99,0+0,9 >5 >5

Két qua cho thay, hop chdt MA10C biéu hién hoat tinh doc véi dong té bao
RD, gia tri ICsy = 4,6 ug/ml.

Bing 11: Hoat tinh cdc chit phén Igp tiv chiing Hau thii
(Két qua thir hoat tinh ddc t€ bao cuia cac chat phan l1ap duoc tur dich chiét
diclometan cua chung Hau thu)

Dong té bao Dong té bao
ST | Ky hi¢u Phan trim séng sot (%) Gia tri IC5) (ug/ml)
T mAu Hep-G2 Fl RD Hep-G2 | FI RD
1 DMSO 100£0,0 | 100£0,0 | 100+0,0
2 | Chimg ()| 2,5+1,07 | 2,0+0,09 | 2,3+0,60 0,2 0,4 0,25
3 HCI 8,98+1,5 | 525+0,07 | 6,2+0,5 6,25 7,5 6,8
4 HC2 79,49+0,7 | 82,5+1,9 | 75,6£0,06 >10 >10 >10
5 HC3 76,8434 | 72,6£2,1 | 80,625 >10 >10 >10
6 MH]I 100,0£0,5 | 100,2£2,7 | 95,2£1,9 >10 >10 >10
7 MH?2 84,0+1,7 | 83,3%£2,5 | 81,9£1,0 >10 >10 >10
8 MH3 84,1425 | 89,5+0,0 | 80,924 >10 >10 >10
9 MH4 28,3+2,5 | 13,8+0,99 | 50,0+0,1 7,2 6,5 10,0
10 MH5 94,0£1,9 | 86,2+0.4 | 100,0+0,0 >10 >10 >10

Két qua cho théy, Chétl va MH4 biéu hién hoat tinh doc té bao ca 3 dong té
bao thir. Ngoai ra, Chatl nay con dugc cong bd 13 ¢ doc tinh véi dong té bao ung
thu gan HTC va ZHC, va ung thu mang tr cung 3T3, dong té bao ung thu bang
chudt Wallker 256 va dong ung thu tuyén v ngudi MCF-7 trong thir nghiém
invitro (Kristi karlos & CS,1989).

3.3.2. Keét qua thir hoat tinh khang vi sinh vat kiém dinh

Bing 12: Hoat tinh khdng khudn, khdng ném ciia cdc hop chit
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Ki higu Nong d6 tc ché tdi thiéu MIC (pug/ml)
mau | g | P B. S, A F. C S,
coli | aeruginosa | subtillis | aureus | niger | oxysporum | albicans | cerevisiae
MAI104 | (5) ) Q) 50 ) ) ) )
MA10B | () ) ) () ) () ) )
MAI0C | (-) () ) 50 () ) () ()
MAI0D | () ) ) () () () () ()
HCI 100 (-) 100 100 100 100 100 100
HC2 | (9) ) () ) ) () ) )
HC3 | () ) 100 () ) ) ) )
MHI | (5) ) ) ) 50 ) ) )
MH2 | () ) () () 50 ) ) ()
MH3 | (9) () () () 100 ) () ()
MH4 (-) (-) 100 (-) 50 (-) 100 (-)
MHS | (5) ) () () () ) () ()

Két qua vé hoat tinh khang nim khang khuan ctng cho thay HC1 va MH4
biéu hién hoat tinh khang vi sinh vat kiém dinh kha t6t. HC1 biéu hién hoat tinh
manh nhat, c6 kha nang khang 7/8 vi sinh vat kiém dinh. Hoat tinh khéng nam
khang khuan tir chét ergosterol peroxide (HC1) nay 1an dau tién dugc cong bé.

3.3.3. Két qua thir hoat tinh chéong 6xi hod

Bing 13: Két qud thir hoat tinh chéng éxi hod

< SC% )
Stt Ki hi¢u mau Ket qua

1 Chirng (+) 68,1610,2 Dwong tinh
2 Chimng (-) 0,0£0,0 Am tinh
3 MAI04 4,27+0,7 Am tinh
4 MAI0B 2,18+0,1 Am tinh
5 MAI0C 0,69+0,3 Am tinh
6 MAI10D 2,940,09 Am tinh
7 HCI 2,540,05 Am tinh
8 HC2 3,6740,2 Am tinh
9 HC3 1,2540,06 Am tinh
10 MHI 0,95+0,07 Am tinh
11 MH? 0,8620,1 Am tinh
12 MH3 1,1840,5 Am tinh
13 MH4 17,66+0,3 Am tinh
14 MHS5 0,7320,0 Am tinh

Két qua vé hoat tinh chdng 6xi hoa cho thiy tit ca cac mau thir déu khong
biéu hién hoat tinh.
IV. Két qua phan loai mgt so0 chiing nam lén c6 hoat tinh cao
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4.1. Xdc dinh trinh tw viing ITS-rDNA ciia chiing ndm phan ligp MA5 va MA27
Ly trich DNA:

Nam duoc nudi trén moi truong PGA, phén khéi soi ndm duge nghién VOl nito
long va ly trich AND v&i Puregene DNA Purification Kit (Gentra, USA).
Khuyéch dai vimg ITS1-5,8S-ITS2 ciia chiing MAS, MA27:

- Phan tmg PCR duoc thuc hién voi cac primer ding dé khuyéch dai ving ITS1-
5,8S-ITS2 cua chiung MA27 la ITS1 (5’-TCCGTAGGTGAACCTGCGG-3’) va
ITS4 (5°-TCCTCCGCTTATTGATATGC-3’) (White et al., 1990) {White T. J.,
Bruns T., Lee S. DNA Taylor J., 1990. Amplication DNA direct sequencing of
fungal ribosomal RNA genes for Phylogenetics. Genetics DNA Evolution (part 3),
pp. 315- 320] Hon hop phan tmg cho PCR bao gém: 2,5ul dém Tag-polymerase
10x; 1,0ul mdi primer ITSI va ITS4; 5,0l ANTP-mix; 7,0ul MgCl, 25mM; 0,2ul
Tag-polymerase va 100ng DNA mAau. Chu trinh nhiét cho phan tng 1a: bién tinh ban
dau ¢ 94°C trong 3 phut, t 65 °C/1 phut, giai doan kéo dai & 72°C/ 1 phut. Tiép theo
1a 35 chu ky véi giai doan bién tinh 94 °C/30 gidy, 1 65 °C/ 30 gidy va giai doan kéo
dai 72 °C/ 1 phut va giai doan kéo dai cudi cing & 72 °C/5 phat. San pham PCR
duoc kiém tra béng dién di trén gel agarose 1% trong dém TBE 0,5x ¢ 55V, 500mA
trong 2 gid, sau d6 nhudm ethidium bromide, quan sat dudi déen UV.

3000 bp
2000 bp
1500 bp
1200 bp
1000 bp

900 bp
800 bp
700 bp
600 bp
500 bp
© 400 bp
300 bp
200 bp
100 bp

S- maker; N- Péi chirng
5- ITS-rDNA ching MAS; 27- chung MA27

Dién di san phiam PCR ving ITS-rDNA ciia chiing MA25 va MA27

Két qua dién di san phim PCR cho thay ving ITS-rDNA cua ching MA5 ¢6
kich thudce 1a 600bp va MA27 ¢ kich thude 1a 550bp.

- San phim PCR dugc bién nap vao E.coli nhd sit dung Acceptor™ Vector kit
(pSTBIlue-1 vector, Novagen, USA).
Gidai trinh tw DNA va phdan tich 56 liéu:

Thanh phan phan Gmg gém: 10ul DNA khuén, 2l Cyanine-labelled primer, 3pl
“A” mix, “C” mix, “G” mix, “T” mix, 1ul T7 DNA polymerase.

Qué trinh giai trinh ty chudi duoc thuc hién véi may doc DNA ALFred
(Amersham, USA) va phan tich s6 liéu bang chuwong trinh ALFexpressTM.
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7 T cac sb liu phan tich thu duogc, so sanh yé’i co so dir liéu cua NCBI va defu;
diém hinh thai cua chung phan 1ap, ching t61 két luan chung phan lap MAS c6 thé
1a Tricholoma sp. va MA27 1a Cerrena unicolor .

4.2. Két qua phan logi chiing MAI0

Trinh tw rADN doan D1D?2 cua chiing MA10:
TAACAAGGATTCCCCTAGTAACTGCGAGTGAAGCGGGAAAAGCTC
AAATTTACAGGGATTCCCCTAGTACTGCGAAGCGGGAAAAGCTCAA
ATTTAAAATCTCNGCAGCTTTGCTGTCCGAGTTGTAATCTGGAGAA
GTGTTTTCCGTGTTGGACCGTGTACAAGTCTCTTGGAATAGAGCGTC
ATAGAGGGTGAGAATCCCGTCCATGACACGGACTACCAATACTTTG
TGATACACTTTCTAAGAGTCGAGTTGTTTGGGAATGCAGCTCAAAA
TGGGTGGTAAATTCCATCTAAAGCTAAATATTGGCGAGAGACCGAT
AGCGAACAAGTACCGTGAGGGAAAGATGAAAAGCACTTTGGAAAG
AGAGTTAAACAGTACGTGAAATTGTTGAAAGGGAAACGCTTGAAG
TCAGTCGCGTCTTACTAGACTCAGCTTTGCTTCGGCTTAGTGTATTT
CTAGTAGGACGGGTCAACATCAATTTTGGTCGGTGGAAAAAGGCTT
GAGGAATGTGGCGTATCTTCGGGTACGTGTTATAGACTCTTGTTGTA
TACACTGGCTGGGATTGAGGTCTGCAGCACGCCTTTATGGCCAGGG
TTCGCCCATGTAACGTGCTTAGGATGTTGGCATAATGGCTTTAAGC
GACCCGTCTTGGAAACACGGACCA.

Trinh ty rADN doan D1D2 cua chung MA10 c6 d¢ tuong d@)ng 16n nhét (dat

87,5%) - 585/600) ddi v6i loai Pyrrhoderma adamanticum.

Cay phan logi ciia chiing MA10 va ciia lodi ciia ho hang gan:

Hymenochaete boidinii |AF385159.1]
89_9_‘ Phellinus ferrugineofuscus |AF311031.1]
Asterodon ferruginosum |AY586631.1|
Hymenochaete tabacina |AF385145.1|
[Hymenochaete corrugata |AF518620.1|
Hydnochaete olivacea |AY293185.1|
[ Porodaedalea niemelae |AY059054.1|
1000 E Phellinus chrysoloma |AF311026.1|
Rogersella griseliniae |DQ873651.1]
Hyphodontia quercina |AY586678.1|

721l 1000

605

720

863 | Hyphodontia quercina |AY059065.1]
1000 Hyphodontian crustosa |DQ873614.1|
—— MA10

1000 —— Pyrrhoderma adamanticum |AY059031.1|
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4.3. Két qud phan logi chiing HT
Keét qua phan loai: ’
Trinh tw doan NL4 cua chung nam: HT N1

AATAAGCGGAGGAAAAGAAACTAACAAGGATTCCCCTAGTAACTGCGA
GGAAGCGGGAAAAGCTCATATTTAAAATCTTCCGGTCTTTGGCCGTCCG
AGTTGTAGTCTGGAGAAGTGCTTTCCGCGCTGGACCGTGTACAAGTCTC
CTGGAATGGAGCGTCATAGAGGGTGAGAATCCCGTCTTTGACACGGACT
ACCAGTGCTCTGTGATGCGCTCTCAAAGAGTCGAGTTGTTTGGGAATGC
AGCTCAAAATGGGTGGTGAATTCCATCTAAAGCTAAATATTGGCGAGAG
ACCGATAGCGAACAAGTACCGTGAGGGAAAGATGAAAAGCACTTTGGA
AAGAGAGTTAAACAGTACGTGAAATTGTTGAAAGGGAAACGCTTGAAG
TCAGTCGCGTCCGCCAGAACTCAGCCTTGCAATCTTGCCTGGTGTACTTT
CTGGTGGACGGGCCAGCATCANTTTCGACTGCCGGACAAGGGCTGGGG
GAATGTGGCACCTTCGGGTGTGTTATAGCCCCCAGTCGCATACGGTGGT
TGGGATTGAGGAATTCAGCATGCCTTTATGGTCGGGGTTCGCCCACGTT
CATGCTTAGATGCTGGCGTAATGGCTTTAAACGACCCGTCTTGGAAACA
CGGACCAAG

Trinh ty doan gen 28S cua chung nam Hau thi c6 99% glong (594/600) voi doan
rARN 28S ctia ndm Hau thi Hericium erinaceum, 98% giéng voi Hericium bietis.

Méi quan hé giita HT va cac chung c6 quan hé gan:

0.01
—

Hypochnicium karstenii

992- Fomitopsis cajanderi
1 978 Fomitopsis rosea
Fomitopsis pinicola

743 - Antrodia malicola

1: Grifola frondosa
Auriporia aurea

702— HT N1

Hericium bietis

821

807 Hericium americanum

Hericium alpestre
94 Hericium erinaceum
Creolophus cirrhatus

Hericium coralloides

Dentipellis dissita
Scytinostromella heterogenea
Scytinostromella nannfeldtii
Lentinellus omphalodes

738 Aleurodiscus disciformis

993 Aleurocystidiellum subcruentat
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4.4. Chung CP8

> TRINH TU POAN ITS4 CUA CHUNG CP08:

TCCGTAGGTGAACCTGCGGAAGGATCATTAGCGAAGCGGAACGC
GCGTTCGGTACTGTAGCTGCCCAGCAATGGGATGTGCTCGTCTGGATGC
GTGTCCCTTCTCTATTCCACCCCACTGTGAACCAAGCGTGTGAGCCGAA
GAGAGATCGGAGGCTTGCATGCAACACTTAACATACCCCAATGAAGTAT
CAGAATGTACCTTGCGTTAACTCGCACAAATACAACTTTCAACAACGGA
TCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAA
TGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGC
GCCCCTTGGCATTCCGAGGGGCACGCCTGTTTGAGTGTCGTGAACTCCTC
CACTCCTCACCTTTTTCGAAGGGTTGGTGAGCGGGATTTGGGAGCTTGC
GGGTCCCTGGCCGATCCGCTCTCCTTGAATGAATTAGCGAAGCCCTTTGC
GGCCTTGGTGTGATAGTCATCTACGCCTCGGCTTAGCGAACCTAATGGG
AGTCGCTTCTAACAGTCTCGCAAGGGACAACACATACCAACTTGACCTC
AAATC

Trinh tu gen rARN ITS4 cua chung CPO8 ¢6 99,5% gidng (597/600)véi doan
rARN 26S cua ndm Amanit tenuifolia.

Mébi quan hé gitra Cp08 va cdc ching cé quan hé gan:

—0 L

Peniophora limitata

Peniophor .incarnata
850
Peniophora aurantiaca
623 1% Peniophora aurantiaca

~ Peniophora cinerea

810 (L Peniophora nuda

Peniophora piceae

Peniophor .pseudo-pini

_LAmam'l -tenuifolia
1000 (1008p08 14 2R

[ Peniophor .pithya

L Peniophor .rufa

Artomyces pyxidatus
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4.5. Cac chung dwoc phdn logi tai CHLB Durc
28 chung dugc phan loai tai CHLB buc

STT Ki hi¢u chung Tén phan logi
1 b5 Deadalea quereina T064
2 b4 Mycna epipterigia K72
3 b10 Kuchanevomyces mutabilis
4 b1l Garoderene applanatua
5 b2 Conocybe ricbewi 138.63.117
6 D8 Coprinus awiser CBS680.70.117
7 bo Conocybe aberraus CBS137.63.117
8 b1 Agrocybe paludosa 395.79
9 b7 Panacolus acuminatus
10 b17 Coprinus auregramitetus CBS973
11 b6 Phlebia trewanosa
12 bl6 Agrocybe paludosa 395.79
13 b15 Panacolus tinicola
14 b14 Traemtes villosa
15 b13 Coprinus storquilinus
16 b12 Psychromorbidus sp. CBS209.89.117
17 75 Collybia dryophila
18 149 Hyphocoma fascicurlave 74
19 286 Pycnoporus cinnalarinus
20 423 Agaricus bispcius C43
21 135 Gloephyllum trabeum 72
22 402 Voloaviella gloiocephaller
23 49 Borist spez
24 125 Fomes fomentarius DSMZ
25 300 Stropharia tugosoanulatag
26 264 Pleurotus astreatus Ly6
27 327 Paxillus involutus (Gramp)
28 231 Phanevochaete chrysosporium DSMZ 1556

C. SAN XUAT VA THU NGHIEM CHE PHAM

Tur cac két qua thu dugc trén, chung t6i manh dan tao ché ph'flm ndm Hau
thu HT1 v61 muc dich tham do kha nang phuc hoi strc khoe bénh nhan ung thu sau
diéu tri xa.

Xuat phat tir két qua thir hoat tinh in vitro cic chiét phim ctia nAm Hau thu,
chung t6i dd dinh hudng tao ché pham HT-1 tir ndm thanh pham cua ca hai con
duong: ndm thanh phdm tir qua thé kho nudi trong va nam thanh pham la sinh khéi
sau 1én men dich thé chiét theo phuong phép ¢ truyén trong nudc néng, co dic va
bao quan lanh trudce khi dung.
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I. Két qua Thir nghiém in vivo tinh an toan va hi¢u lyc ciia ché pham HT1 trén
dong vat thuc nghiém

Nhiing nim gan day, cac ché pham c6 ngudn géc tu nhién dugc nghién cuu theo
dinh huong bao vé phong xa ngay cang phat trién. Cac ché pham nay c6 tac dung
lam tang strc dé khang cua co thé sinh vat chdng lai cac tac nhan gy doc va chong
phong xa, lam giam thiéu tac dong cua birc xa ion hoa, khoi phuc h¢ tao mau, kich
thich hé mién dich co thé. Cac chit nay trudc hét phai khong gay doc cho co thé.
Céc hop chat nay duoc xép vao nhom cac chat ¢é tac dung diéu bién dap tmg sinh
hoc (Biological Response Modifier - BRM ). Viéc sur dung cac chat BRM vao muc
dich diéu tri trong y hoc goi 1a tri liéu sinh hoc (Biological Therapy). Tri liéu nay
ngay nay thuong dugc s dung ph01 hop v6i xa tri va hoa tri liéu trong viéc diéu tri
ung thu. Trong khu6n khé cac dé tai nghién ctu co ban va tmg dung, chung t6i da
tach chiét, phan lap va diéu che dugc ché pham c6 ngudn gde tuy nhién dat tén 1a
HT,. Viéc nghién ctru co ban vé tinh an toan va hiéu luc bao vé phéng xa cua ché
phim HT; 1a mdt trong nhitng muc tiéu cua d& tai nay. Phan thir nghiém in vivo
duoc tién hanh tai bd mén duge 1y, Hoc vién quan y, Bo quéc phong. Sau day la cac
két qua da thu duoc.

II. Két qua nghién ciru an toan cia ché ph§1n3 HT1
Tdac dung cua HTI doi voi trong lwong co thé tho :

Bang 13 : Su thay dbi trong lwong co thé tho khi ding HT1 trong 6 tudn (n=28)

Nhém NC Nhém chirng Nhom HT1
Thoi didm (1) (2) P21

X 2,08 2,10
XPD > 0,05

SD 0,20 0,25

. X 2,12 2,04
Tuan I > 0,05

SD 0,19 0,23

N X 2,12 2,06
Tuan 11 > 0,05

SD 0,14 0,29

N X 2,16 2,12
Tuan III > 0,05

SD 0,15 0,26

. X 22 2.2

Tudn IV x 25 27 >0,05

SD 0,10 0,11

N X 2,43 2,43
Tuan V > 0,05

SD 0,08 0,13

N X 2,52 2.53

Tuan V1 SD 0,09 0,13
’ ’ > 0,05

So sénh VI-1(% ) tang 21,15 tang 20,47
Pvia < 0,05 < 0,05
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* Nhdn xét :

- So v&i nhom chung, tai tat ca cac thoi diém, trong lugng co thé cua nhom
thudc thir bién d6i khong co ¥ nghia thong ké (p> 0,05)

-so sanh riéng timg nhom (chimg, tht), trong luong co thé tho ¢ tuan thir 6
so voi tudn thtr nhét sy khac biét c6 ¥ nghia thdng ké (p<0,05).

Téc dung ciia HTI trén di¢n tim ciia thé khi ding ché pham HT1 6 tuin:
Bangl4 : Sw thay doi tin sé tim tho ( chu ky/phut ) o dao trinh Dy,
khi dung HT1 o cac thoi diém XPD, 3 va 6 tuan (n=38)

, Nhoém NC Nhom ching Nhom HT1
Thoi diém (1) (2) P21
X 280,6 276,2
bJ b >
APD SD 35 32,5 0,05
A X 278.9 275,6
) 5 >
Tuan III SI_) 37 3622 0,05
A X 280 273,9
Tuéan VI D D) 37 - 0,05
Pvi- xpp > 0,05 > (0,05
* Nhan xét :

- So v61 nhém ching, tai tat ca cac thoi diém: xuét phat diém, sau 3 tuﬁn, sau
6 tudn trén cac bang dién tim, doc & dao trinh DII, bién do0 QRS ctia nhom thu bién
d6i khong c6 ¥ nghia théng ké (p> 0,05)

- So sanh riéng tirng nhom (chtng, thir), tai cac thoi diém, sy khac biét cling
khong c6 ¥ nghia théng ké (p> 0,05)

Bang 15 : Sw thay doi bién dp song dién tim tho (mV) o dao trinh Dy khi dung
HTI o cac thoi diem XPD, 3 va 6 tuan (n=28)

Nhom NC Nhoém ching Nhom HT1
Thoi diém (1) (2) P2-1
X 3,40 3,42
XPD SD 0.25 027 > 0,05
R X 3,37 3.38
) D >
Tuan III SI_) 0.36 0.30 0,05
R X 3,40 3,40
Tuan V1 SD 0.27 0,25 > 0,05
Pvi- xPp > 0,05 > 0,05
* Nhan xét :
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- So v6i nhém chung, tai tat ca cac thoi diém: xuét phat diém, sau 3 tuan, sau
6 tuan trén cac bang dién tim, doc & dao trinh DII, bién d6 QRS cua nhom thu bién
d6i khong co y nghia thong ké (p> 0,05)

- so sanh riéng timg nhom (chtng, thir), tai cac thoi diém, su khac biét ciing
khong c6 y nghia théng ké (p> 0,05)

Bing 16 : Sw xudt hién séng dién tim bénh ly tho
0 dao trinh Dy khi dyng HT1 ¢ cac thoi diem XPD, 3 va 6 tuan (n=28)

Nhom NC
. Nhom cht 1 Nhoém HT1 (2
Thoi diém om chimg (1) om HTT (2)
XPb Khong Khong
Tuan III Khong Khoéng
Tuan VI Khong Khong
* Nhan xét :

Sau 6 tuan thi nghiém, khong thiy xuét hién cac song bénh Iy trén dién tim
do tho céac song bénh 1y trén dién tim do thé ¢ dao trinh Dy ¢ cd 2 nhom nghién ciu
tai tat ca cac thoi diem khao sat.

Tdc dung ciia HT1 dén mt sé chi s6 huyét hoc trén thé khi ding HTI1 6 tuin :

Bing 17 : Sw thay doi sé lwong hong cau ( x 10"°/1) ¢ thé khi diing HTI ¢
cdc thoi diem XPD, 3 va 6 tuagn (n=38)

Nhém NC Nhoém chung Nhoém HT1
Thai diém (1) (2) P21
. 5,35 5,25
XPb > 0,05
SD 0,34 0,22
5 X 5,31 5,14
Tuan III > 0,05
SD 0,27 0,16
. X 5,25 5,16
Tuan VI
SD 0,34 0,19 > 0,05
pvii > 0,05 > 0,05
* Nhan xét :

- So v6i nhom chimg, tai tit ca cac thoi diém, sd lwong hong cau cua nhom
thudc thir bién d6i khong ¢ ¥ nghia thong ké (p> 0,05)

- So sanh riéng timg nhom (chimg, thir), s luong hong cau tho ¢ tudn thi 6
so v6i tuan thir nhat su khac biét khong c6 ¥ nghia thong ké (p>0,05).
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Bing 18 : Sw thay déi ham lwgng hemoglobin (g/l) o' tho khi ding HT16
cdc thoi diem XPD, 3 va 6 tuan (n=28)

Nhom NC Nhoém chung Nhom HT1
Thoi diém (1) (2) P21
X 118,87 115,00
XPb > 0,05
SD 8,69 7,53
N X 116,62 116,33
Tuan III > 0,05
SD 6,91 4,39
. X 119,00 116,89
Tuan VI
SD 9,80 4,99 > 0,05
pvii > 0,05 > 0,05
* Nhdan xét :

- So véi nhom ching, tai tat ca cac thoi diém, ham luong Hemoglobin cua
nhom thude thir bién doi khong c6 ¥ nghia théng ké (p> 0,05)

- So sénh riéng tirng nhém (chimg, thtr), ham luong Hemoglobin cta thé ¢
tuan thr 6 so v6i tuan thir nhat sy khac biét khong co ¥ nghia théng ké (p>0,05).

Bing 19: Sw thay doi §(3' lwong bach cdu ( x 10°/1) é thé khi dung HTI ¢
cdc thoi diem XPD, 3 va 6 tuan (n=28)

Nhém NC Nhoém ching Nhom HT1
Thoi didm (1) (2) P21
X 8,20 9,22
XPD > 0,05
SD 1,49 3,34
5 X 8,32 9,08
Tuan III > 0,05
SD 1,18 0,90
. X 8,45 8,51
Tuin VI
SD 0,43 0,69 > 0,05
Pvil > 0,05 > (0,05
* Nhan xét :

- So v6i nhém chung, tai tat ca cac thoi diém, sd lugng bach cau cua nhom
thuoc thir bién doi khong c6 y nghia thong ké (p> 0,05)
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- so sanh riéng timg nhom (chung, thir), s6 lugng bach ciu cua tho & tudn thi

6 so voi tuan thir nhat su khac biét khong c6 ¥ nghia thong ké (p>0,05).

Bing 20: Sw thay dbi s6 lwong tiéu ciu ( x 10°/1 ) 6 thé khi ding HTI &
cdc thoi diem XPD, 3 va 6 tuan (n=28)

Nhom NC Nhom chung Nhom HT1
Thoi diém (1) (2) P21
X 397,00 411,67
XPb > 0,05
SD 38,93 20,66
. X 402,25 413,00
Tuan III > 0,05
SD 17,20 19,70
. X 405,75 415,00
Tuan VI
SD 5,31 12,05 > 0,05
Pvi1 > 0,05 > 0,05
* Nhdan xét :

- So véi nhom ching, tai tat ca cac thoi diém, sb luong tiéu cau cta nhom
thudc thir bién d61 khong c6 y nghia thong ké (p> 0,05)
- 50 sanh riéng tung nhém (chung, thir), s6 lugng ti€u cau cua thd ¢ tuan thi

6 so v6i tuan thir nhat su khac biét khong c6 y nghia théng ké (p>0,05).
Tac dung cua HTI doi voi hoat dp enzym SGOT, SGPT cuia tho :

Bing 21: Sy thay ¢‘1‘67i hoat dp enzym SGOT ciia tho khi dung HTI ¢ cdc
thoi diem XPD, 3 va 6 tuan (n=28)

Nhom NC Nhom chimg Nhom HT1
Thoi diém (1) (2) P21

X 74.64 67,98
XPP > 0,05

SD 9,29 11,86

; X 76,4 77,44
Tuén 111 > 0,05

SD 10,49 12,71

‘ X 76,91 75,3

Tudn VI > 0,05

SD 10,65 10,49

PvLl > 0,05 > 0,05

* Nhdan xét :
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- So véi nhom chung, tai tat ca cac thoi diém, hoat do enzym SGOT cua
nhom thude thir bién doi khong c6 ¥ nghia théng ké (p> 0,05)

- 50 sanh riéng timg nhom (ching, thir), hoat d6 enzym SGOT cua thé ¢ tuan
thir 6 so v6i tuan thir nhat si khac biét khong c6 ¥ nghia thong ké (p>0,05).

Bing 22: Sw thay doi hoat dp enzym SGPT ciia thé khi ding HTI ¢ cdc
thoi diém XPD, 3 va 6 tuin (n=8)

Nhém NC | Nhém ching Nhém HT1
Thoi didm (1) (2) P21
- 89 93,76
XPD >0,05
SD 14,65 17.16
‘ X 88.47 81,65
Tudn 11I >0,05
SD 9.36 18,97
‘ 3 90,5 95,05
Tudn VI >0,05
SD 14,32 15,08
PvLI >0,05 >0,05
* Nhanxeét :

- So v6i nhém ching, tai tat ca cac thoi diém, hoat do enzym SGPT cua
nhom thubce thir bién doi khong c6 ¥ nghia théng ké (p> 0,05)

- 5o sanh riéng ting nhom (ching, thir), hoat d6 enzym SGPT ciia tho ¢ tuan
thir 6 so v6i tuan thir nhat sy khac biét khéng ¢ ¥ nghia thong ké (p>0,05).

Tdc dung HTI doi v6i ham lwong Creatinin ciia thé :

Bing 23 : Sy thay ‘d(fi ham luwong Creatinin cua tho khi dung HTI 6 cdc
thoi diem XPD, 3va 6 tuan (n=28)

7 Nhém NC Nhém ching Nhom HT1
Thoi diém _ (1) (2) P21
100,11 102,99
XPD X > > >
SD 6,08 14,39 0,05
N X 95,22 98,32
b b >
Tuan III S]_D 947 8.14 0,05
N X 101,12 100,06
Tuan VI SD 9.19 11,09 >0,05
Pvii > 0,05 > 0,05
* Nhan xét :

- So v61 nhém ching, tai tat ca cac thoi diém, ham luong Creatinin cta
nhém thudc thir bién déi khong cé ¥ nghia thong ké (p> 0,05)
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- 50 sanh riéng ting nhom (chtng, thir), ham luong Creatinin cta tho ¢ tuan
thtr 6 so v6i tuan thir nhat sy khac biét khong c6 y nghia thong ké (p>0,05)

II1. Két qud nghién civu tic dung bdo vé phéng xa ciia ché phim HTI
Tdc dung bado vé phong xa ciia HT1 qua cdc chi tiéu:

- Thoi gian sng trung binh

-ty 1€ (%) song sot

- hé s0 bao vé 6, 6 cua cac nhom CNT

Bing 24: Tdc dung bdo vé phong xa ciia HT; khi diing 30 ngay liéu 0,5g/kg/24h

Nhom | Boi chung chiéu xa Chiéu xa + HT, 0,5 g/kg Hé sb bao vé
NC .

Liéu n TOS1B 7o s0ng n TOSTB % sdng sot | O )
X (ngay) 50t (ngay)
55 10 | 21,5 40 10 25,2 70 0,50 0,48
6,5 10 17,7 30 10 24.8 70 0,52 0,50
7,5 10 | 14,6 20 10 18,8 40 0,24 0,30
8.5 10 |97 0 10 12,4 20 0,20 0,10

- Tinh hé s6 giam lidu ciia HT,: HSGL = 7,4/5,8 =1,27
IV. Téc dung ciia HT1 d6i véi qua trinh tao mau

Duéi tac dung cua buc xa ion hod, tuy xuwong, lach, dén rat nhay cam va bi
ton thuong. Céac ton thuong nay thé hién ¢ Sy suy giam so luong té bao hitu hinh
trong mau ngoai vi: Ca 3 loai té bao hong cau, bach cau, tiéu cau, dén giam manh;
phii hop véi doi sdng cua timg loai té bao mau ngoai vi ma BC giam manh nhat sau
dé6 1a TC va HC. Duéi tac dung cua HT1, su bién dbi cua sd lugng té bao mau ngoai
vi dugc trinh bay & trén.
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_ Bang 25: 86 lwong té bao ¢ nhém CNT duwéi tic dung ciia chiéu xa va
chiéu xa + HT1

o y S6 lwong HC (x 10 ') p
Thoi diém sau chic€u xa
Nhém CX (n=10) CX + HT1 (n=10)
Ngay thu I 7,20 £ 0,80 7,50 £ 0,70 >0,05
Ngay tht IV 6,6 + 0,60 7,30 + 0,40 <0,05
Ngay tht IX 6,20 £ 0,50 7,10+ 0,10 <0,05
Sé lwong BC (x 10 71
Nhom CX (n=10) CX + HTI (n=10)
Ngay tht I 1,50 + 0,30 1,80 + 0,30 >0,05
Ngay tht IV 0,60 + 0,20 1,3+0,20 <0,05
Ngay tht IX 0,88 + 0,30 1,6 + 0,40 <0,05
S6 lwong TC (x 10 ™)
Nhom CX (n=10) CX + HT1 (n=10)
Ngay thu I 4,30 + 0,20 4,90 + 0,60 >0,05
Ngay tht IV 3,80 £ 0,30 5,10 £ 0,70 <0,05
Ngay tht IX 4,10 0,30 4,80 + 0,50 >0,05

Nhén xét: S6 lugng cac phan ttr hitu hinh ctia mau (HC,BC,TC) c6 sy thay dbi theo
chiéu huéng giong nhau , giam manh ¢ ngay thu nhét sau chiéu xa. Dén ngay thir
IV, sy hdi phuc & nhom c¢6 HT1 t6t hon.Dén ngay thir IX, su hdi phuc nay cang tét
hon.
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PHAN V. KET LUAN
Sau qua trinh thye hién dé tai, chiing téi thu dwoc cac két qua sau:

1. Pi tién hanh thu thap va phan 1ap duoc 100 ching nim 16n tai mot sé rimg
phia Bic Viét Nam.

2. Pa tién hanh 1én men cac ching nam phan lap dugc trong phong thi
nghiém. So bo danh gia hoat tinh enzyme phan giai mot sé hop chat hiru co kho
phan huy (lignin, tinh bot, xenluloza, lipit, kitin, protein, fucoidan) cua 62 chung
nam 16n. Trong d6 c6 9 chung nam biéu hién kha nang sinh enzym phén giai kha t6t
nhiéu hop chat hiru co khac nhau (it nhat 5 trong s6 7 hop chét thr)

4. So bd tach chiét duoc 165 chiét phérn tur dich 1én men cac ching nam va
thtr hoat tinh sinh hoc cua cac dinh chiét do:

% Trong sd 165 dich chiét duoc danh gia hoat tinh chdng 6xi hoa co 18
dich chiét biéu hién hoat tinh. Trong d6 dich chiét nuéc nong PLTQ10
¢6 hoat tinh manh nht, gia tri SCs5;=20,3pg/ml.

% 165 dich chiét dugc thir hoat tinh khang vi sinh vat kiém dinh c6 20 dich
chiét thé hién hoat tinh khang 3 vi sinh vét kiém dinh tr¢ 1én, trong d6
MA25 chiét trong nudc néng la biéu hién hoat tinh tt nhat khang dugc
6/8 VSVKD thu.

% 156 dich chiét thir kha ning giy doc té bao co 43 dich chiét thé hién
hoat tinh gay doc véi 2 dong té bao tré 1én.

3. ba lya chon ra dugc 2 ching c6 hoat tinh cao dé khao sat sdu hon vé thanh
phan hoa hoc: ndm Hau thi ericium erinaceum SH1 va ching MA10. Phan lap va
xéac dinh cdu tric hod hoc cua 13 hop chit tir 2 ching d6 va da danh gia hoat tinh
sinh hoc, trong do:

% Hop chat HC1 c6 kha nang khang duogc 7/8 vi sinh vat kiém dinh thir va
biéu hién hoat tinh gay doc vdi ca 3 dong té bao Hep-G2, Fl, RD voi gia
tri ICs, lan luot 12 6,25; 7.5; 6,8 pg/ml.

% Hop chat MH3 c6 kha ning khang dugc 3/8 vi sinh vat kiém dinh thir va
biéu hién hoat tinh gdy doc véi ca 3 dong té bao Hep-G2, F1, RD voi gia
tri ICso 1an luot 12 7,2; 6,5; 10 pg/ml.

< Hop chdt MA10C biéu hién hoat tinh giy doc voi dong té bao RD véi
gia tri 1Csq lan luot 1a 4,6 pg/ml va c6 kha nang khang dugc 1/8 vi sinh
vat kiém dinh tht

4. Tao ra ché phém HT1 ¢ 2 dang: nudc va bot min tir ching nam Hau thu.
ba thtr nghiém in vivo tai b mon dugc ly, Hoc vién quan y, B quéc phong. Dugc
két luan :

< D0 an toan cua ché phdm HT1 thir nghiém trén cac nhom tho dung
HT1: sau 6 tudn cho thiy ché pham HT1 an toan & néng d6 thudc
nghién curu

% Ché phém thir nghiém HT1 duoc danh gia tac dung bao v¢ phong xa
trén thyc nghiém va cho két qua dwong tinh rd rét
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Tir cac két qua thu dwoc, ddi chiéu véi dé cwong dwge duyét chiing téi nhian

thay:

4 So véi dé cuong dugc duyét: da thyc hién vuot qua ndi dung
4 V& muc tiéu: phu hop voi dé cuong
+ Vénoi dung: thuc hién ding cac ndi dung da duoc duyét va vuot muc dat ra.
4 Ve tién do: dé tai dugc thuc hién dang tién do
4 Ve thuc chi cac khoan (so v6i du toan): nhin chung phu hop véi kinh phi

dugc duyét

Sdn phcfm ciia dé tai: Dang két qua l, I1

T Tén san pham va chi Pon | Dukiénsdé | Sian pham dat dwoc
T | tiéu chit lwong chii yéu | vido | lwong san
phim tao ra
1 | - Qui trinh phén 14p ndm | Qui 06 qui trinh | - 02 quy trinh phan 14p nim tir
16n tir dét trinh mau qua thé va quy trinh phan
- Qui trinh phan lap ndm | cong 1ap ndm tr mau tham 14, than
16n tor cdy muc va cac | nghé ciy muc va dat
ngudn khac - 01 quy trinh tach chiét va
- Qui trinh tach céc tinh sach enzym tir nim 16n
enzym tir nim 16n - 01 qui trinh chiét tach chat
- Qui trinh tach cac chét tho tir cac dich 1én men ndm
co hoat tinh khang sinh 16n
tir ndm 16n - 01 qui trinh tach cac chit co
- Qui trinh tach céc cé hoat tinh khang sinh tir ndm
hoat tinh khang u tur 16n
nam 16n - 01 qui trinh tach cac co6 hoat
- Qui trinh tach chiét cac tinh khang u tir nAm 16n
chat c6 hoat tinh chéng - 01 qui trinh tach chiét cac
6xy hoa tir ndm 16n chat co hoat tinh chéng 6xy
hoa tir nAm 16n
- 03 quy trinh tach chiét va
phan 1ap chat tir nAm 16n
2 | Bo giong nam Chung | 10-50 ching | Phan 1ap dugce 100 ching nam
gidng I6n, hién dang luu gitt 42
ching dé nghién ciru tiép.
3 |Ban d6 phan loai gen |nt 10-50 chung | Xéc dinh trinh tu gen cua 57
mot s6 chung nam tiéu ching nim
bicu
4 | Cac chat co hoat tinh | mg 3-5 chat Phén lap duoc 13 chit tir nAm

sinh hoc cao

mdi chat 5-
10mg

16n (trong do co 4 chat trung
nhau). Trong d6 c6 3 chat co
hoat tinh cao, ham lugng chét
tu 5-100mg

5 | Két qué thir duoc 1y cac
ché pham

Tinh an toan
hiéu luc cua

Tao ra ché pham thir nghiém
trén dong vat . Kiém tra d0 an
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toan cta ché pham va thtr kha
nang bao v¢ phong xa cua ché
pham cho két qua tot.

ché pham

6 | Ché pham c6 hoat tinh kg 1-3 kg Tao ra dugc 3kg ché pham
dang ran va 5lit dang dich.
7 | Ché pham enzym lit 5-10 it 10 lit ché pham dang dich
Dang két qua 111
TT| Tén san Noi dung va san Két qua di dat dwoc
pham pham da diing ki
theo dé cuong
1 |Bangsd |- Cac so liu chung | - Danh sach ndm phén lap dwgc ¢ ving ring
liéu, biéu | ndm phan 1ap, hinh | nai phia Bic Viét nam va li lich sinh thai, 100
dod thai phan loai. chung
- Bang két qua hoat | - Xac dinh dugc tén cta 57 ching.
tinh - Bang két qua sang loc hoat tinh enzym cua
62 chung
- Két qua Ién men tach chiét duoc 165 dich
chiét tho tir cac dich 1én men cua 55 ching
nam 16n khac nhau
- Bang s6 liéu danh gia hoat tinh khang 8 vi
sinh vat kiém dinh ctia 165 dich chiét
- Bang s6 liéu danh gia hoat tinh chdng oxi
hod ctia 165 dich chiét
- Bang s6 lidu danh gia hoat tinh gdy doc té
bao cuia 156 dich chiét
- Bang két qua hoat tinh khang VSVKD va
hoat tinh gay doc té bao ciia 13 chat sach
- Bang két qua hoat tinh chéng oxi hoa cia
13 chét sach.
- Cac két qua vé nghién ciru hda hoc
2 | Chuong |- Tinh toan két qua |- Tinh toan két qua sang loc sinh hoc trén
trinh may | sang loc sinh hoc trén | Table curve, exell va théng ké sinh hoc
tinh Table curve, exell va | Student’s test theo chuong trinh vi tinh EPI-
thong ké sinh hoc | INFOR 6.0 cia WHO
Student’s test theo
chuong trinh vi tinh
EPI-INFOR 6.0 cua
WHO
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bao tao 02TS, 02 ThS va cu | - 02 TS tai CHLB Dric

nhan - 02 thac si

07 luot can bo trao | - 04 sinh vién

d6i ( 07 doan vao, 07 | - 09 luot CB KH Ptrc vao Viét nam

doan ra) - 09 lugt sang Buc trao ddi va hoc tap
Xuat ban, | Xuat ban: 5-7 bai béo | - Pa ding 6 bai bao trong nudc, 2 bai tap chi
Tong két | va bao cao hoi nghi qudc té,1 bai dang guri ding tap chi qudc té
va viét - T chire duge 3 1an seminar tai Vién Hoa
bao cao -Bao cao dinh ki, bao | hoc cac HCTN

cdo tong két va hoi
thdo

- C6 béo céo két qua dinh ki
- Pang hoan thi¢n bdo cdo tong két

KIEN NGHI

> Cho phép bao vé nghiém thu dé tai theo dung tién do thuc hién.
Dé nghi cho tiép tuc md dé tai theo huong nghién ciru tim kiém va tng
dung cac enzym phan giai cac hoat chat polymer tu nhién c6 hoat tinh, c6
cau trac cao phén tir phire tap thanh cac chat dé hap thy va giit nguyén
hoic tang hoat tinh phuc vu doi sdng.
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PHAN VI. DANH SACH CAN BQ PUQC PAO TAO THONG QUA DU AN

1. Danh sach can bd sang Dtic hoc tap va trao ddi:

stt Ho tén Trinh d§ duogc dao tao Thoi gian
1 Lé Mai Huong Trao doi ngén han: 6/2006, 12/2007,
10/2008

2 Pau Hung Anh Tién si 2006- 2008

3 P Hiru Nghi Tién si 2008-2010

4 Tran Thi Nhu Héng Thuyec tap ngén han 2006

5 Tran Thi Hong Ha nt nt

6 Do Hitu Nghi nt nt

7 Nguyén Xuan Cuong nt 2007

2. Danh sach can bo Puc vao Viét nam

stt Ho tén Muc dich Thot gian

1 Martin Hofrichter Trao d6i ngan han | 9/2005, 9/2007,11/2008

2 Roland Schubert nt 9/2005

3 Rene Ulrich Thuec tap 12/2006, 9/2007,
11/2008

4 Christina Lier nt 12/ 2006

5 Andrei Mikhail nt nt

3. Danh sach cao hoc va sinh vién duoc dao tao trong nude trong khudn kho

du an:

stt Ho tén Trinh do Thoi gian t6t nghiép
1 Tran Thi Hong Ha Thac si 2006

2 Lé Thi Kim Dung Pai hoc 2005

3 Vi Van Vuong nt 2006

4 Vii Trong Hiéu nt nt

5 Nguyén Vin Thuyc nt nt

6 Nguyén Dinh Luyén nt 2008
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PHAN VIII. BAO CAO SU DUNG KINH PHI THU'C HIEN PE TAI

1. CAc thiét bi mua sim phuc vu dé tai:

- Mua 01 thiét bi 1én men dung tich 3lit (Amar, An bJ) tu nguén Du éan
- Nhap 01 binh 1én men dung tich 5 it

- 01 bd may tinh

2. Dién giai thue chi cic khoin (so véi du toan): phi hop véi kinh phi dugce duyét

Muc Noi dung chi Tong cong 2006-2007 2008
I Khoén 1: Thué khoan chuyén 177 133 44
mon
101 | Thanh toan ca nhan 94.6 60,6 34
114 | Thué khac 82,4 72,4 10
11 | Khoan 2: Nguyén vat li¢u, NL 301,9 227 74,9
109 | Dién nudc 5 4 1,0
111 | Dién thoai 8,9 6 2,9
110 | Van phong pham 15,44 10,44 5,0
112 | HOi nghi, h(f)i‘théo, kiém tra va 9,3 3,5 5,8
nghiém thu dé tai
119 | Dung moi hoa chét thi nghiém 263,26 203,06 60,2
III | Khoan 3: 170 170 0
145 | TSCb
v Khoan 4: chi khac ( QL co s6) 30 20 10
V  Khodn 5: HTQT 271,1 200 71,1
115  Poanra 165,617 133,15 32,467
116 Doan vao 95,733 57,6 38,133
113 Cong tac phi 9,75 9,250 0,5
Tong cong: 950 750 200
Ha noi, ngay thang  nam
Co quan cha quan Chi nhiém
(Ky tén, dong dau) (Ky tén)

B0 Khoa hoc va Cong nghé
(Ky tén, dong dau)

Co quan chu tri
(Ky tén, dong dau)
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DU LIEU VA HINH ANH PHO CUA MOT SO HOP CHAT PHAN LAP
TU CAC CHUNG MA10 VA HT
I. CHUNG MA10

a. Hop chat MA10A - Ergosta-4,6,8(14),22-tetraen-3-one

Hop chat MA10A nhan dugc dudi dang chat bot mau vang vé6i cong thitc phan
ttr 1a C,gH,,0 dugc xédc dinh bdi cdc dir liéu phd khoi véi pic ion [M+H]* tai 393,1
cung véi cdc dit liéu phd 'H-, *C- NMR va cdc phé DEPT.

MA10A-CDC13-1H

=G

Current Data Parameters

HAME 11HALOR
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20071214

Tima 16.0%

INSTRUM avsod
PROBHD 5 mm Multinucl
PULPROG g
™ 65536
SOLVENT cpe1l
HE 16
ns 0
SWH 10000.000 Hz
FIDRES 0.152560 Hz
] 3.2769001 mec
RG 128
oW 50.000 usec
DE §.00 usec
TE 301.6 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec
-------- CHANNEL 1 s==mmw==
HUCL 1H
Pl 10.50 usec
PL1 =3.00 dB
SFOL $00.1335009 MHz
¥2 - Processing parameters
51 8
SF 500.1300122 MHz
WOW EM
55B 0
LB 0.30 Hz
GB 0

l PC 1.00

|| L AU |
T T T T 1 T T b I T 1
B8 7 6 5 4 3 2 1 0 PPm

1

—————
.002 —

Hinh 2.2.1.a. Phd '"H-NMR ciia MAI0A

senttl1) g

[}
S

26

@)
Hinh 2.2.1.b. Cdu triic héa hoc cua MAI10A
PhS cong hudng tir hat nhan '"H-NMR ctia MA10A dic trung cho mot hop
chat steroit. Trén phé '"H-NMR ctiia MA10A xuit hién cdc tin hiéu dic trung cua 1
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proton olefin tai 6 5,73 ppm (1H, s, H-4), proton ctia n6i doi noi vong bi th€ 2 vi tri
tai &y 6,06 ppm (1H, d, J = 9,5 Hz, H-6) va 6,61 ppm (1H, d, J = 9,5 Hz, H-7), cac
proton cua ndi doi ngoai vong c6 cau hinh rans tai 8y 5,21 ppm (1H, dd, J = 15,5,
7,5 Hz, H-22) va 5,26 ppm (1H, dd, J = 15,5, 7,5 Hz, H-23) (c4u hinh trans ctia n6i
doi duoc xdc dinh boi hang s6 tuong tac 16n: J = 15,5 Hz cta céc proton), cua 2
nhém metyl gan véi cacbon bac 4 tai 6 0,96 ppm (3H, s, H-18) va 1,00 ppm (3H, s,
H-19), 4 nhém metyl bac 3 tai dy 1,06 ppm (3H, d, J = 7,0 Hz, H-21), 0,83 ppm
(3H, d, J = 7,0 Hz, H-26), 0,86 ppm (3H, d, J = 7,0 Hz, H-27) va 0,93 ppm (3H, d,
J = 17,0 Hz, H-28). Su xut hién céc tin hiéu cua 6 nhom metyl trong d6 c6 2 nhém
metyl bac 3 va 4 nhém metyl bac hai goi ¥ ¢6 su ¢ mat ctia mot hop chét steroit
dang ergosterol.

MA10A-CDC13-C13CED -EE}%?)R
-y o5 Nemohm C0 04 0D 04 0D e 08 T 630 O 10 DD Current Data Parametors
o 5 derEeT i e e e e e e 11MR10R
] a T oes % e NOFFMOONFREHAAEFEINAOODD O EXPHO 2
a - w Wy clabary 0 eCWe eoe pOREE b AT S AR = EROCKD 1
EN [ 7ol o £ il b
- o P e aNR ety £2 - Roquisition Parameters
L\,Le 20071214
16.18
I'u"'J'RUH avs00
FROBHD & mm Mu 1t cl
?LLPROG 2qpg 30
£55. 3
SO[.VIN'}' CoCl3
HE 320
]
sHE 32679, ua [
FIDRES 0.498653 He
A 1.0027661 sec
BG 5792 &
o 300 s
DE G 00 usec
ki3 301.8 K
Bl 2.,00000000 sec
a1l 0 0]{!0000' 58
DELTA 1.g6999998
MCREST U 00000000 5 C
MOWRK 0.01500000 s
cmmmmee= CHANNEL {1 ssmmmmms
HUCL 13c
Pl ﬂ EU usec
PLl 0 B
2F0L 125, '.lD'jﬁl‘i Milz
mmmann CHANNEL [] =eemsses
CPOERGD tzl6
2 1
PCPDZ B8.00 &
PLZ =3.00 dB
PL1Z 15,47 dB
PL13 22.00 dB
aroz S00.132000% HHz
r') Processing mrmteru
36
3; 125, snnu Mz
WOW F
858
L8 Eﬂ Bz
[=1} 0
24 1.00
T T T o T T T 1 T T Y
220 200 180 160 140 120 100 80 60 40 20 0 ppm

Hinh2.2.1.c. Pho '*C-NMR clia MAT0A
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MA10A-CDC13-C13CPD &DEPT _%R

DEPTS0

I L0l

T T T T oL b T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 20 80 7‘0 EIU 5‘0 ‘IID 3‘0 20
DEPT135

CH&CH3

L Ll

|
CH2 || ‘[

T T T T T T T T T T T T T R T T T T
210 200 190 180 170 160 150 140 120 120 110 100 20 a0 70 &0 50 40 30 20

Cl3crD

T T T T T T T T T T T T T
210 200 150 180 170 160 150 140 130 1z0 110 100 S0 Qb ?IU 60

Hinh 2.2.1.d. Phé C-NMR va cdc phé DEPT ciia MA10A

‘ L i

Trén pho *C- NMR va cdc ph6é DEPT xuit hién cac tin hiéu dic trung cla
khung ergosterol 28 cacbon véi c4c tin hiéu phd ctia 5 cacbon thé 2 cuia lién két doi
tai o 124,50 (C-6), 123,04 (C-4), 133,98 (C-7), 132,58 (C-23) va 135,02 (C-22), 3
cacbon olefin bac 4 tai 6. 124,45 (C-8), 156,05 (C-14) va 164,33 (C-5) va cua nhém
cacbonyl tai 6. 199,43 (C-3). Do d6 MA10A c6 1 n6i doi ngoai vong va 4 noi doi
ndi vong va 1 nhém cacbonyl. Ngoai ra con cé tin hiéu ctia 4 nhém metin tai J
39,27 (C-20), 33,11 (C-25), 55,76 (C-17) va 42,90 (C-20), 6 nhém metyl tai o tir
16,67-21,24 ppm.

Dé x4c dinh gi4 tri phd cong hudng tir hat nhan proton gin vdi cdc bon tuong
ing, phé cong hudng tir hat nhan 2 chiéu tuong tic truc ti€p HSQC da duoc tién
hanh. Qua cic tuong téc trén pho HSQC da xéc dinh dugc cdc lién két C-H. Két qua
duoc chi ra ¢ bang 1.

Bdng 1: Két qud phé NMR ciia MAIOA

a a, b SHa’c IIN{B(:
S A S mul, (J in Hz) (H to C)
I 342 3418 2,03 m/1.81 m
2 342 34.14 2,55 m/2.48 m 3
3 199,5 19943 i
4 123.0 123.04 573 s 2,6, 10
5 1643 16433 i
6 1245 124,50 6.04 d (9.5) 4,5,8, 10
7 134.0 133.98 6.61 d (9.5) 5,9, 14
8 1244 12445 i
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9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

44,3
36,8
19,0
35,6
44,0
156,1
25.4
27,7
55,7
19,0
16,7
39,3
21,2
135,0
132,6
42,9
33,1
19,7
20,0
17,7

44,38
36,79
19,02
35,64
44,02
156,05
25,38
27,71
55,76
18,97
16,67
39,27
21,24
135,02
132,58
42,90
33,11
19,67
19,99
17,56

2,16 m

1,71 m/1,61 m
2,09 m/1,31 m

2,47 m/2,39 m
1,82 m/1,52 m
1,26 m
0,96 s
1,00 s
2,17 m
1,06 d (7,0)
5,21dd (15,5, 7,5)
5,26 dd (15,5, 7.,5)
1,88 m
1,49 m
0,83d(7,0)
0,86 d (7,0)
0,93d (7,0)

arecorded in CDCI3,%125 MHz, <500 MHz

8, 14
17

12,13, 14, 17
1,5,9,10
17, 22,23
17, 20, 22

21,24
21,24, 25
22,23
23
24, 25,27
24, 25,26
23,24, 25

Dé x4c dinh cac vi tri nhém thé va kiém tra cdc gid tri do dich chuyén hod

hoc ctia céc vi tri, phd HMBC da duoc do. Trén phé HMBC, nhém 2 nhém metyl
duoc khang dinh tai vi tri C-18 va C-19 béi tuong tac HMBC ctia proton H-18, §;
0,96 v6i C-12(8¢ 35,64), C-13(3 44,02), C-17(5¢ 55,76), C-14(d¢ 156,05) va cua
proton H-19, &, 1,00 v6i C-1(5 34,18), C-5(8¢ 164,33), C-9(3. 44,38), C-10(3
36,79).Vi tri chia 3 nhém metyl con lai ciing duoc khang dinh vi trf qua céc tuong
tac trén ph6 HMBC : proton H-21 véi C-17, C-20, C-22, proton H-26 vé6i C-24, C-
25, C-27, proton H-27 véi C-24, C-25, C-26 va proton H-28 véi C-23, C-24, C-25.
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MAI10A-CDC1l3-HSQC
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Hinh 2.2.1f. Phé HMBC ciia MAI0A

Tién hanh do phé COSY cia MA10A xdc dinh dugc céc tuong tic cta proton
dinh trén cac nguyén tlr cacbon canh nhau, do dé xac dinh duoc cac lién két C(1)-
C(2), C(6)-C(7), C9)-C(11)-C(12), C(15)-C(16)-C(17)-C(20)-C(22)-C(23)-C(24)-
C(25) nhu hinh 2.2.1.g.

S
——>» HMBC

O " — COSY

Hinh 2.2.1.g. Tuong tac HMBC va COSY cua MA10A

MA10A-CDC13-COSYGP

wa 11| A
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i
65—
'.-.ot. S W . S U " _— ) S_— "
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 s 2

Hinh 2.2.1.h. Phé COSY ciia MAIOA
Céc két qua phan tich néu trén két hgp véi cac dit kién pho khoi lugng cho
phép khang dinh hop chat MA10A 1a Ergosta-4,6,8(14),22-tetraen-3-one. Pem so
sénh céc dir kién ph6 cia MA10A v6i Ergosta-4,6,8(14),22-tetraen-3-one [1] (bang
1) cho thay su tring khép hoan toan vé céc gid tri phd tuong ing. Hop chat nay da
duoc tim thay trude d6 tir nAm Pleurotus ostreatus, Scleroderma polyrhizum va
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Acremonium coenophialu. Tuy nhién, day 1a 1an dau tién hop chat nay dugc phan
lap tur loai Pyrrhoderma adamanticum.
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Hinh 2.2.2.b. Cdu triic héa hoc cia MAI10OB

Ph6 cong hudng tir hat nhan "H-NMR cta MA10B gin giong cia MA10A,
dac trung cho khung ergosterol. Trén phé 'H-NMR ctia MA10B mat di tin hiéu 2
proton cuia ndi doi noi vong khi so véi MA10A, thay vao dé la 1 proton olefin biét
lap 8y 5,98 ppm (1H, d, J = 2 Hz, H-7). Trén phé 'H-NMR clia MA10B ciing xuat
hién cac tin hiéu dac trung cua 1 proton olefin biét 1ap tai & 6,47 ppm (1H, s, H-4),
2 proton cua ndi doi ngoai vong cé cau hinh trans tai 8, 5,18 ppm (1H, dd, J =
15,0, 8,0 Hz, H-22) va 5,26 ppm (1H, dd, J = 15,0, 7,5 Hz, H-23), 2 nhém metyl
bac 4 tai 6y 0,69 ppm (3H, s, H-18) va 1,30 ppm (3H, s, H-19), cia 4 nhom metyl
gan v6i nhém CH tai &y 1,05 ppm (3H, d, J = 7,0 Hz, H-21), 0,83 ppm (3H, d, J =
7,0 Hz, H-26), 0,85 ppm (3H, d, J = 7,0 Hz, H-27) va 0,92 ppm (3H, d, J = 7,0 Hz,
H-28).

MA10B-CDC13-C13CPD _E}ZE g.,

o4 e o
a

~a

i G\

205.128
199.313

— 158,165

T B T T T T T
220 200 180 160 140 120 100 80 60 40 20 o Ppm

Hinh 2.2.2.c. Phd >C-NMR ciia MA10B
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Hinh 2.2.2.d. Phé DEPT ciia MA10B

Trén phd *C- NMR va c4c phé DEPT xuat hién cdc tin hiéu dic trung ctia mot
khung ergosterol cé 2 néi doi trong vong va 2 nhém cacbonyl véi cac tin hiéu dac
trung cua 2 nhém cacbonyl tai 6. 199,31 (C-3) va 187,04 (C-6), 5 cacbon thé 2 cta
lién két doi tai oc 123,92 (C-4), 125,97 (C-7), 134,79 (C-22) va 132,76 (C-23), 2
cacbon olefin bac 4 tai 5. 158,16 (C-5) va 167,75 (C-8).C4c Cé4c dit kién phé con lai
gan giong v6i MA10A, nhat 1a phan mach nhanh.
Bdng 2: Két qud phé NMR ciia MAI10B

a a,b 8H ab
C o (2] O mul, (J in Hz)
1 354 35.43
2 343 34.24
3 1993 199,31
4 123.9 123.92 6.47 s
5 158.2 158.16
6 187.0 187.04
7 126.0 125.97 5.98 d (2.0)
8 167.7 167.75
9 47.1 47,11
10 39.1 39.02
11 2.6 2057
12 38.5 38.51
13 44.6 44.63
14 56.1 56,10
15 21.9 21.89
16 277 2772
17 563 56.29
18 12.8 12.84 0,69 s
19 19.7 19.65 130 s
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20 40,2 40,20

21 21,1 21,12 1,05d (7,0)
22 134,8 134,79 5,17 dd (15,0, 8,0)
23 132,8 132,76 5,26 dd (15,0, 7,5)
24 42,9 42,85

25 33,1 33,08

26 19,5 19,49 0,85 d (7,0)

27 20,0 19,96 0,83 d (7,0)

28 17,6 17,59 0,92d(7,0)

“recorded in CDCl;, *125 MHz, <500 MHz

Céc két qua phan tich néu trén dugc dem so séanh véi cac dit kién phé cua
hop chat Ergosta-4,7,22-triene-3,6-dione [2] (bang 2 )va su tring khép hoan toan vé
céc gid tri phé tuong ting két hop véi cdc dit kién phd khéi luong cho phép khang
dinh hgp chat MA10B la Ergosta-4,7,22-triene-3,6-dione, hgp chat nay da duoc tim
thay trude d6 tit ndm Ganoderma lucidum [2]. Tuy nhién, day 1a 1an dau tién hop
chat nay dugc phan lap tir loai Pyrrhoderma adamanticum.

Display Report - Selected Window Selected Analysis
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Hinh 2.2.2.e.Phd EI-MS clia MA10B

c.Hop chat MA10C- Ergosterol peroxide
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Hinh 2.2.3.a. Phé 'H-NMR ciia MA10C
Phé cong hudng tir hat nhan '"H-NMR ctia MA10C khé giong cia MA10A,
dac trung cho khung ergosterol.Nhung trén phd cia MA10C mat di tin hiéu cua 1
proton olefin c6 1ap & vi tri 4, thay vao d6 xuat hién thém tin hiéu ctia 1 nhém
metilen.

HO
Hinh 2.2.3.b. Cdu triic héa hoc cua MA10C

Trén phé '"H-NMR ctia MA10C ciing xudt hién c4c tin hiéu dic trung ctia 2
proton ctia n6i doi ndi vong tai oy 6,24 ppm (1H, d, J = 8,5 Hz, H-6) va 6,50 ppm
(1H, d, J = 8,5 Hz, H-7), 2 proton ctia n6i doi ngoai vong c6 cau hinh trans tai oy
5,14 ppm (1H, dd, J = 15,5, 8,0 Hz, H-22) va 5,26 ppm (1H, dd, J = 15,5, 8,0 Hz,
H-23), cua 2 nhém metyl bac 4 tai 6, 0,82 ppm (3H, s, H-18) va 0,88 ppm (3H, s,
H-19), ctia 4 nhém metyl bac 3 tai o, 1,06 ppm (3H, d, J = 7,0 Hz, H-21), 0,82 ppm
(3H, d, J = 7,0 Hz, H2-6), 0,83 ppm (3H, d, J = 7,0 Hz, H-27) va 0,91 ppm (3H, d,
J = 17,0 Hz, H-28).
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Hinh 2.2.3.d.Phé DEPT ciia MA10C

Cac dir kién phé “C- NMR cua MA10C gin giong MA10A, nhat 1a phan
mach nhanh. Trén phé clia MA10C xuit hién tin hiéu dic trung ctia 1 cacbon bac 3
lién két véi oxi tai o 66,47 ppm thay cho nhom cacbonyl & vi tri 3 cia MA10A.
Ngoai ra con xudt hién cac tin hiéu cta 2 cacbon bac 4 lién két véi oxi tai 6. 82,17
ppm(C-5) va 79,43 ppm (C-8), di€u nay goi ¥ cho ta vé mot cdu peroxide gilta
ching. Trén phd *C- NMR va cédc ph6é DEPT ciing xuat hién cdc tin hiéu dic trung
ctia 4 cacbon thé 2 cua lién két doi tai o 135,43 (C-6), 130,76 (C-7), 135,21 (C-22)
va 132,33 (C-23), clia 5 nhém metin tai 5. 51,70 (C-14), 56,23 (C-17), 39,72 (C-20),
42,79 (C-24) va 33,08 (C-25) va ciia 6 nhém metyl tai d¢ tir 12,88-23,41 ppm.

Bdng 3: Két qud phé NMR ciia MA10C

Oy e HMBC
a a, b H
C dc* 3] S mul, (J in Hz) (Hto ©)
1 34,9 34,71 1,92 m/1,71 m 3
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30,4
66,7
37,2
82,4
135,7
131,0
79,7
51,4
37,2
23,6
39,6
44,8
51,9
20,9
28,9
56,5
13,1
18,4
40,0
21,1
135,4
132,6
43,0
33,3
19,9
20,2
17.8

30,14
66,47
36,95
82,17
135,43
130,76
79,43
51,12
36,98
23,41
39,37
44,58
51,70
20,64
28,65
56,23
12,88
18,18
39,72
20,89
135,21
132,33
42,79
33,08
19,65
19,95
17,57

1,84 m/1,55 m
3,97 m
2,10m/1,92 m

6,24 d (8.5)
6,50 d (8,5)

1,51 m

1,52 m/1,24 m
1,97 m/1,25 m

1,58 m
1,60 m/1,41 m
1,76 m/1,37 m
1,24 m
0,82s
0,88 s
2,17 m
1,06 d (7,0)
5,14 dd (15,0, 8,0)
5,26 dd (15,0, 8,0)
1,86 m
1,48 m
0,82d (7,0)
0,83d(7,0)
0,91d (6,5)

“recorded in CDCI3,"125 MHz, <500 MHz

2,6,10

4,5,8,10
5,9, 14

8,13
14

13

12, 13, 14, 17

1,5,9,10
17, 22,23
17, 20, 22
21,24
21, 24,25
22,23
23
24,25,27
24,25, 26
23,24, 25
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Hinh 2.2.3.e.Phé HSQC ciia MAI0C

Dé xdc dinh céc vi trf nhém thé va kiém tra cdc gid tri do dich chuyén hod
hoc ctia céc vi trf, phé HSQC va HMBC da dugc do.Qua cic tuong tic trén phd
HSQC x4c dinh duoc cac lién két C-H cia MA10C. Trén phé HMBC, 2 nhém metyl
duoc khang dinh tai vi tri C-18 va C-19 bdi twong tac HMBC ctia H-18, 8, 0,96 véi
C-12(0¢ 39,37), C-13(5. 44,58), C-17(5. 56,23), C-14(6- 51,70) va cua H-19, oy,
1,00 v6i C-1(8¢ 34,71), C-5(8. 82,17), C-9(6¢ 51,12), C-10(5 36,98). Vi tri cua 3
nhém metyl con lai trén mach nhanh ciing duoc khang dinh vi tri qua céc tuong tdc
trén phé HMBC.Két qua duoc thé hién trén bang 3.

Hinh 2.2.3.f. Tuong tac HMBC cua MA10C
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Hinh 2.2.3.g.Phd HMBC ciia MA10C
Cic két qua phan tich néu trén duoc két hop véi céc dit kién phé khai luong
cho phép khing dinh hop chat MA10C 1a Ergosterol peroxide. Pem so sdnh véi cdc
dit kién pho ctia hgp chat Ergosterol peroxide [3] cho thay su tring khép hoan toan
vé céc gia tri phd tuong ting. Hop chat ny da dugc tim thdy phd bién tir cic loai
nam. Ergosterol peroxide ¢ hoat tinh chong ung thu va khuén lao.
Display Report - Selected Window Selected Analysis

Analysis Name: MAIDC.d Instrument: Agilent 6310 Ion Trap Print Date: 1/3/2008 9:23:46 AM

Method: DoMS_01.m Operator: NAM_DANG Acqg. Date: 12/31/2007 4:42:19 PM
Sample Name: MAIOC INSTITUTE OF NATURAL PRODUCTS CHEMISTRY

Analysis Info:

Intems +NiS, O.7min #7167

x107.

C | 3771

Ly
i a
}
r

3o |
il

2740 411.0
1 L

MSD Trap Report v 4 (A4-Opt2) Page 1of1 T3 Agilent Tochsalagies

Hinh 2.2.3.h.Phé EI-MS ciia MAI0OC
d.Hop chat MA10D- Cerevisterol (Ergosta-7,22E-diene-3p,50,6B-triol)
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Ph6 cong hudng tir hat nhan '"H-NMR ctia MA10D gin giong MA10C, dic

trung cho khung ergosterol. Trén phé 'H-NMR ctia MA10D mat di cdc tin hiéu cta
2 proton ctia n6i doi nodi vong, chi con 1 proton olefin biét 1ap tai 6, 5,31 ppm (1H, t,
J = 2,5 Hz, H-7). Giong nhu MA10C, MA10D ciing c6 2 proton cua noi doi ngoai
vong ¢6 cau hinh frans tai &y 5,18 ppm (1H, dd, J = 15,3, 7,8 Hz, H-22) va 5,24
ppm (1H, dd, J = 15,3, 7,0 Hz, H-23), cta 2 nhém metyl bac 4 tai d,; 0,61 ppm (3H,
s, H-18) va 1,06 ppm (3H, s, H-19), cia 4 nhém metyl bac 3 tai 6, 1,03 ppm (3H, d,
J = 17,0 Hz, H-21), 0,83 ppm (3H, d, J = 7,0 Hz, H-26), 0,84 ppm (3H, d, J = 7,0
Hz, H27) va 0,93 ppm (3H, d, J = 7,0 Hz, H-28).
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Hinh 2.2.4.b.Ph6 *C-NMR ciia MAI0OD

Hinh 2.2 4.c. Cdu triic héa hoc ciia MA10D

G

Current Dats Paramstara
HAME 11

HALOD

EXPNO z
FROCHD L
¥2 - Acquisition Parametars
Date_ 20080103
Time 9.
INSTHIM av
PROBHD 5 mm Multinucl
FULFROG XEWSO
™ 5536
SOLVENT el
] £12
]
SWH 32679.738 Hx
FIDRES 0.438653 Ke

1.0027661 sec
RG 4597, 6
™ 15,300 uawe
oE 5.00 usec
T 301.1 K
ol 2.00000000 sec
dit 0.03000000 sec
DELTA 1.83995038 sec
MCREST 0.00000000 soc
MOWRK 0.01500000 sec
semessss CHANNEL {1 ssmmmmes
wc1 13c
Fl 5.60 usec
PLL .00
01 125.7703643 MHz
CPOPRGZ
e
PCPO2
PL2
PLIZ
PL1 .00 dB
sF02 500.1320005 Hiz
F2 - Processing porameters
81 4
sF 125.7577972 MKz
WOW =™
858 o
L 1.00 Hx
=]
PC 1.00

28
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Hinh 2.2 .4.c.Phé DEPT ciia MA10D

Ph6 "“C- NMR va cédc phé DEPT ctia MA10D tuong doi giong MA10C, thay
vi cacbon olefin & C-6 va cacbon bac 4 gin véi oxi & C-8 ciia MA10C 1a cacbon lién
két v6i oxi & C-6 va cacbon bac 4 olefin & C-8. Trén phé *C- NMR va cic pho
DEPT cua MA10D ciing xuat hién cac tin hiéu dac trung ctia 3 cacbon thé 2 ctia lién
két doi tai 6. 117,35 (C-7), 135,32 (H-22) va 131,93 (H-23, cacbon olefin bac 3 tai
d¢ 67,13 (C-3) va 73,00 (C-6), 1 cacbon olefin bac 4 tai 6. 75,77 (C-5) va cta 6
metyl d¢ tir 12,88-23,41 ppm.

Bdng 4: Két qud phé NMR ciia MA10D

a a,b 6H &b
¢ Oc™ 4] S mul, (/ in Hz)
1 33,0 32,63
2 30,4 30,29
3 67,3 67,13 3,99 m
4 39,2 39,13
5 75,9 75,77
6 73,1 73,00
7 117.,4 117,35 5,31t(2,5)
8 143,5 143,24
9 432 43,02
10 37,0 36,86
11 21,9 21,81
12 38,9 38,27
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13 43,6 43,50

14 54,7 54,57

15 22,8 22,74

16 27,9 27,77

17 55,9 55,84

18 12,2 12,04 0,61 s

19 18,4 18,14 1,06 s

20 40,6 40,25

21 21,0 20,88 1,03 d (7,0)

22 1354 135,32 5,18 dd (15,3, 7,8)
23 132,0 131,93 5,24 dd (15,3, 7,0)
24 42,7 42,67

25 32,8 32,91

26 19,8 19,71 0,84 d (7,0)

27 19,5 19,40 0,83 d (7,0)

28 17,5 17,36 0,93 d (7,0)

“recorded in CDCl;+CD;0D, *125 MHz, <500 MHz

Cic két qua phan tich néu trén duoc dem so sdnh véi cdc dit kién phé cuia
hop chat Cerevisterol [4] va su tring khép hoan toan vé cac gid tri phd tuong ting két
hop véi cdc dit kién phé khéi luong cho phép khang dinh hop chat MA10D 1a
Cerevisterol (Ergosta-7,22E-diene-3f,5a,6B-triol). Hop chat nay da dugc tim thiy
trioc day tr cac loai ndim Ganoderma applanatum[4].Cerevisterol c¢6 hoat tinh
khéng proteaza HIV.
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e. Hop chat MA10E - Cerebroside B
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Hop chat MA10E nhan duoc dudi dang chéit bot mau trang v6i cong thitc phan
tr 1a C,H;;NO, duoc x4c dinh béi cac dit liéu pho khoi vé6i pic ion [M+Na]* tai
750,3 cling véi céc dit lieu pho 'H-, *C- NMR va cac phé DEPT.
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Hinh2.2.5.a. Phé '"H-NMR ciia MAIOE
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OH
Hinh 2.2.5.b.Cdu triic héa hoc ciia MAIOE
Trén phé 'H-NMR xuit hién c4c tin hiéu dic trung ctia mot glycosphingolipid
v6i 3 nhom metyl tai 6y 0,92 (6H, t, J = 7,0 Hz) va 1,62 (3H, s), tin hiéu bi che 14ap
ctia hai mach hydrocacbon no dai tai 8y 1,31 (42H, brs), mot proton gan vdi cacbon
anome tai o4 4,29 (1H, d, J = 8,0 Hz).
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Hinh 2.2.5.C. Phé *C-NMR ciia MAIOE
Trén ph6 *C-NMR xudt cac hién tin hiéu ciia mot cacbon gin véi nito tai 8.
54,60; 3 nhém metyl tai o8- 16,12 va 14,46 (x2); 4 cacbon olefin tai 6. 136,79,
134,66, 131,11 va 124,82; 2 cacbon gin véi 0xy tai 8. 73,10 (x2), Thém vao do, 6
tin hiéu ctia mot phan tir duong B-D-glucopyranoside xuét hién tai . 104,72 (C-17),
78,00 (C-57), 77,92 (C-37), 75,00 (C-27), 71,59 (C-4”) va 62,68 (C6”).
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Hinh 2.2.5.d. Phé DEPT ciia MAIOE

Cic két qua phan tich néu trén duoc so sanh véi cdc dit kién phd clia hop chat
Cerebroside B [5] va catacerebroside A[6] va thdy su tring khép hoan toan vé cac
gid tri ph6 tuong tng. Cing véi khoi lugng phan tir cia MA10E 1a M=727 da dugc
xdc dinh bang phé khéi luong tai m/z 750,3 [M+Na]* (Hinh 2,2,1,f), cdu tric clia n6
duoc xac dinh la 1-O-B-D-glucopyranosyl-(2S,3R,4E ,8F)-2-[(2R)-2-
hydroxyhexadecanoylamino]-9-methyl-4,8-octadeca-diene-1,3-diol hay Cerebroside
B. Hop chit nay da duoc phan lap tir cac loai Pachybasium sp., Clitocybe sp. va
Schizophyllum commune. Hop chit nay cling da duogc ching t6i phan 1ap tir nAm hau
thit Hericium erinaceus [7]. Tuy nhién, day la 1an dau tién né dugc phan 1ap tir loai
Pyrrhoderma adamanticum. Theo tai liéu da cong bo, hop chat nay kich thich su
biét héa t€ bao, ting cudng su hinh thanh qua thé & ndm va c6 hoat tinh khdng mot
sO ching nam.

Bdng 5: Két qud phd NMR ciia MAIOE

a a, b 8H »e

C %" [7] 3¢ mul, (/ in Hz)
1 70,13 69,74 1,92 m/1,71 m
2 55,01 54,60 1,84 m/1,55 m
3 73,29 73,10 3,97 m

4 131,51 131,11 2,10m/1,92 m
5 135,04 134,66 -

6 34,02 33,08 6,24 d (8,5)
7 29,09 28,68 6,50d (8,5)
8 125,22 124,82 -

9 137,18 136,79 1,51 m

10 41,18 40,77 -

11 29,52 29,11 1,52 m/1,24 m

12-15 30,79-31,24

16 33,49 33,08 -

17 24,15 23,74 1,58 m

18 14,86 14,46 1,60 m/1,41 m
19 16,53 16,12 1,76 m/1,37 m
1’ 177,60 177,21 1,24 m

2’ 73,49 73,10 0,82 s

3 36,28 35,88 0,88 s

4 26,57 26,16 2,17 m

5-13° 30,79-31,24

14° 33,49 33,08 5,14 dd (15,0, 8,0)
15° 24,15 23,75 5,26 dd (15,0, 8,0)
16’ 14,86 14,46 1,86 m

1” 105,13 104,72 1,48 m

27 75,39 75,00 0,82 d (7,0)
3” 78,31 77,92 0,83 d (7,0)
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4” 71,97 71,59 0,82 d (7,0)

5” 78,38 78,00 0,83 d (7,0)

6” 63,08 62,68 0,91 d (6,5)
“recorded in MeOD, "125 MHz, <500 MHz
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Bdng IV.3.11. Dit liéu phé >*C-NMR ciia hop chdt 1 va 2 (ching HT)

Hop chat 1 | Tailieu[1,2] | Hop chat2 Tai liéu [3]
STT | (CDCl,, (CDCl,, (CDCl,, (CDCl,,
125MHz) 125MHz) 125MHz) 125MHz)
1 39.3 39.5 38.4 383
2 30.1 30.1 32.0 31.7
3 66.5 66.5 70.5 70.0
4 34.7 36.8 40.8 40.5
5 82.2 82.1 139.8 139.3
6 1354 135.4 119.6 119.5
7 130.8 130.8 116.3 115.9
8 79.4 79.5 141.3 140.7
9 51.1 51.1 46.3 46.2
10 36.9 36.9 37.1 37.0
11 20.6 20.6 21.1 21.1
12 36.9 39.5 39.1 39.1
13 44.6 44.7 42.8 42.7
14 51.7 51.6 54.6 54.4
15 23.4 23.4 23.0 23.6
16 28.6 28.2 28.3 28.2
17 56.2 56.4 55.8 55.7
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18 12.9 12.9 12.1 12.1
19 18.2 18.7 16.3 16.3
20 39.7 39.7 40.4 40.2
21 19.6 19.6 21.1 21.1
22 132.3 132.3 132.0 131.5
23 135.2 135.2 135.6 135.0
24 42.8 42.8 42.8 42.7
25 33.1 33.0 33.1 33.0
26 19.9 19.9 20.0 19.9
27 20.9 20.7 19.6 19.6
28 17.6 17.5 17.6 17.6

II. CHUNG HAU THU (Phuong phdp 1)

Hing s6 vat 1y va dit kién pho ciia cac hop chat

2.1.a. Hop chat MH1 - Cerebroside B.

Chat bot mau tring, diém chay 180-190°C, phé khoi lwong ESI-MS: mi/z
726,6 [M-H]*, m/z 750,5 [M+Nal*, m/z 728,3 [M+H]*, m/z 710,5 [M-H,O+H]", m/z
548,3 [M-glucose+H]" (C4;H,;NOy, M = 727).

"H-NMR (500 MHz, CD,0D) 3,73 (1H, H,-1), 4,13 (1H, H,-1), 4,01 (1H, H-
2), 4,16 (1H, H-3), 5,50 (1H, dd, J = 7,0, 15,5 Hz, H-4), 5,76 (1H, dt, J = 15,5, 6,0
Hz, H-5), 2,07 (2H, H-6), 2,10 (2H, H-7), 5,17 (1H, t, J = 7,0 Hz, H-8), 2,00 (1H,
H-10), 1,43 (1H, H-11), 1,31 (2H, H-16), 1,33 (2H, H-17), 0,92 (3H, t, J = 7,0 Hz,
H-18) 1,62 (3H, s, H-19), 4,01 (1H, H-2"), 1,57 (1H, H,-3"), 1,74 (1H, H,-3’), 1,44
(2H, H-4"), 1,31 (2H, H-14’), 1,33 (2H, H-15"), 0,92 (3H, t, J = 7,0 Hz, H-16’),
429 (1H, d, J = 7,5 Hz, H-17), 3,22 (1H, H-2"), 3,37 (1H, H-3"), 3,31 (1H, H-4"),
3,30 (1H, H-57), 3,69 (1H, H,-6”) va 3,89 (1H, dd, J = 2,0, 11,5 Hz, H,-6") ppm.

BC-NMR (125 MHz, CD;0D) 70,13 (t, C-1), 55,01 (d, C-2), 73,29 (d, C-3),
131,51 (d, C-4), 135,04 (d, C-5), 34,02 (t, C-6), 29,09 (t, C-7), 125,22 (d, C-8),
137,18 (s, C-9), 41,18 (t, C-10), 29,52 (t, C-11), 30,79-31,24 (t, C-12 dén 15), 33,49
(t, C-16), 24,15 (t, C-17), 14,86 (g, C-18), 16,53 (q, C-19), 177,60 (s, C-17), 73,49
(d, C-2%), 36,28 (t, C-3°), 26,57 (t, C-4’), 30,79-31,24 (t, C-5* dén 13°), 33,49 (t, C-
14°), 24, 15 (t, C-157), 14,86 (q, C-16"), 105,13 (d, C-17), 75,39 (d, C-27), 78,31 (d,
C-37),71,97 (d, C-4), 78,38 (d, C-5”) va 63,08 (t, C-6”) ppm.

2.1.b. Hop chat MH2 - Hericenone D

Chat két tinh mau trang, diém chay 41-43°C, ph6 khoi luong ESI-MS: m/z
599.2 [M + HI", m/z 597,4 [M - H]" (C5;Hs;O, M = 598).

"H-NMR (500 MHz, CDCl,) &,: 6,53 (1H, s, H-6), 5,32 (2H, s, H-7), 10,11
(1H, s, H-8), 3,91 (3H, s, H-9), 3,40 2H, d, J = 7,5 Hz, H-1"), 5,32 (1H, d, J = 7.5
Hz, H-2"), 3,00 (2H, s, H-4"), 6,09 (1H, t, J = 1,0, 1,5 Hz, H-6"), 1,84 (3H, d, J =
1,5 Hz, H-8"), 2,12 (3H, d, J = 1,0 Hz, H-9"), 1,78 (3H, d, J = 0,5 Hz, H-10"), 2,33
(2H, d, J = 7,5 Hz, H-2”), 1,62 (2H, m, H-3”), 1,25 (26H, m, H-4-17"), 0,88 (3H,
m, H-187) val2,37 (1H, s, OH) ppm.
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BC-NMR (125 MHz, CDCl,) 8: 138,70 (s, C-1), 112,91 (s, C-2), 162,94 (s,
C-3), 117,33 (s, C-4), 163,49 (s, C-5), 105,55 (d, C-6), 62,90 (t, C-7), 193,10 (d, C-
8), 55,93 (q, C-9), 21,62 (t, C-1°), 126,27 (d, C-27), 130,35 (s, C-3°), 55,55 (t, C-4°),
199,54 (s, C-57), 122,85 (d, C-6’), 155,42 (s, C-7°), 27,66 (q, C-8’), 20,67 (q, C-9°),
16,41 (q, C-10°), 173,20 (s, C-17), 34,25 (t, C-27), 24,89 (t, C-37), 29,13-31,94 (t, C-
4>-177) va 14,12(q, C-18”) ppm.

2.1.c. Hop chat MH3 - Ergosterol

Chat tinh thé hinh kim mau tring, diém chay 168°C, ph6 khéi luong ESI-MS:
m/z 397,3 [M + HJ* (C,sH,,0, M = 396)

'H-NMR (500 MHz, CDCly) &: 1,25 (1H, m, H-1a), 1,75 (1H, m, H-1b),
1,50 (1H, m, H,-2), 1,78 (1H, m, H,-2), 3,63 (1H, m, H-3), 2,28 (2H, t, J = 13,5 Hz,
H-4), 5,56 (1H, dd, J = 2,0, 5,5 Hz, H-6), 5,38 (1H, m, H-7), 1,97(1H, m, H-9), 1,65
(1H, m, H-11), 1,34 (1H, m, H-12), 1,90 (1H, m, H,-12), 1,92 (1H, m, H-14), 1,67
(1H, m, H-15), 1,28 (1H, m, H,-16), 1,74 (1H, m, H,-16), 1,25 (1H, m, H-17), 0,63
(3H, s, H-18), 0,95 (3H, s, H-19), 2,05 (1H, m, H-20), 1,03 (3H, d, J = 6,5 Hz, H-
21), 5,17 (1H, dd, J = 8,5, 15,5 Hz, H-22), 5,22 (1H, dd, J = 8,5, 15,5 Hz, H-23),
1,76 (1H, m, H-24), 1,38 (1H, m, H-25), 0,84 (3H, d, J = 6,5 Hz, H-26), 0,82 (3H,
d,J =6,5Hz, H-27) va 0,91 (3H, d, J = 6,5 Hz, H-28) ppm.

BC-NMR (125 MHz, CDCl,) 6.: 38,39 (t, C-1), 32,02 (t, C-2), 70,47 (d, C-3),
40,83 (t, C-4), 141,36 (s, C-5), 119,60 (d, C-6), 116,30 (d, C-7), 139,80 (s, C-8),
46,27 (d, C-9), 37,04 (s, C-10), 21,13 (t, C-11), 39,11 (t, C-12), 42,41 (s, C-13),
54,57 (d, C-14), 23,01 (t, C-15), 28,29 (t, C-16), 55,76 (d, C-17), 12,06 (q, C-18),
16,30 (g, C-19), 40,82 (d, C-20), 21,11 (q, C-21), 135,60 (d, C-22), 131,99 (d, C-
23), 42,85 (d, C-24), 33,10 (d, C-25), 19,66 (q, C-26), 19,96 (q, C-27) va 17,62 (q,
C-28) ppm.

2.1.d. Hop chat MH4 - Ergosterol peroxide

Chat tinh thé hinh kim mau trang, diém chay 181-183°C, phé khéi lugng ESI-
MS: m/z 429,3 [M + H]* (C;3H,,05, M = 426).

'"H-NMR (500 MHz, CDCl5) &: 1,56 (1H, m, H,-1), 1,85 (1H, m, Hy-1), 1,72
(1H, m, H,-2), 1,96 (1H, m, H;-2), 3,97 (1H, m, H-3), 1,27 (1H, m, H,-4), 1,97 (1H,
m, Hy-4), 6,24 (1H, d, J = 8,5 Hz, H-6), 6,50 (1H, d, J = 8,5 Hz, H-7), 1,51 (1H, m,
H-9), 1,41 (1H, m, H,-11), 1,62 (1H, m, Hy-11), 1,55 (1H, m, H,-12), 2,11 (1H, m,
Hy-12), 1,58 (1H, m, H-14), 1,25 (1H, m, H,-15), 1,53 (1H, m, Hy-15), 1,37 (1H, m,
H,-16), 1,78 (1H, m, Hy-16), 1,24 (1H, m, H-17), 0,86 (3H, s, H-18), 0,88 (3H, s, H-
19), 2,03 (1H, m, H-20), 1,01 (3H, d, J = 7,0 Hz, H-21), 5,14 (1H, dd, J = 8,5, 15,5
Hz, H-22), 5,22 (1H, dd, J = 8,5, 15,5 Hz, H-23), 1,87 (1H, m, H-24), 1,50 (1H, m,
H-25), 0,88 (3H, d, J = 6,6 Hz, H-26), 0,83 (3H, d, J = 6,5 Hz, H-27) va 0,91 (3H,
d,J = 6,5 Hz, H-28) ppm

BC-NMR (125 MHz, CDCI13): 30,09 (t, C-1), 34,71 (t, C-2), 66,49 (d, C-3),
39,37 (t, C-4), 82,17 (s, C-5), 135,22 (d, C-6), 130,75 (d, C-7), 79,44 (s, C-8), 51,12
(d, C-9), 36,99 (s, C-10), 20,64 (t, C-11), 39,91 (t, C-12), 44,58 (s, C-13), 51,70 (d,
C-14), 23,42 (t, C-15), 28,65 (t, C-16), 56,23 (d, C-17), 12,88 (q, C-18), 18,18 (q, C-
19), 39,73 (d, C-20), 20,89 (q, C-21), 135,44 (d, C-22), 132,33 (d, C-23), 42,79 (d,
C-24), 33,08 (d, C-25), 19,65 (q, C-26), 19,96 (q, C-27), val7,57 (q, C-28) ppm

2.1.e. Hop chat MHS5 - B-Adenosine
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Chat tinh thé hinh kim mau tring, diém chay 234-235°C, pho khoi luong ESI-
MS: m/z 267,8 [M + H]", 289,8 [M + Na]* (C,,H;3N5O,, M = 267).

"H-NMR (500 MHz, DMSO-d,) &,: 8,14 (1H, s, H-2), 8,34 (1H, s, H-8), 5,88
(1H, d, J = 6,5 Hz, H-1"), 4,61 (1H, dd, J = 4,0, 10,5, H-2"), 4,15 (1H, br s, H-3")
3,97 (1H, dd, J = 3.5, 6,5 Hz, H-4), 3,57 (1H, m, H-5a), 3,68 (1H, m, H-5’b), 7,32
(2H, s, NH,), 5,42 (1H, OH-2), 5,17 (1H, d, J = 3,0, OH-3’) va 5,43 (1H, OH-5’)
ppm

BC-NMR (125 MHz, DMSO-d,) 8.: 152,41 (d, C-2), 149,08 (s, C-4), 119,37
(s, C-5), 156,17 (s, C-6), 139,95 (d, C-8), 87,95 (d, C-1°), 73,47 (d, C-27), 70,68 (d,
C-3’), 85,92 (d, C-4’), 61,69 (t, C-5’) ppm.
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Xac dinh cau triic héa hoc cua cac chat.
2.2.1. Hop chat MH1 - Cerebroside B.

Hop chat MH1 nhéan duoc dudi dang chéit bot mau trang véi cong thitc phan tir
1a C,H;,NO, dugc x4c dinh bdi cdc dit lieu phé khéi véi pic ion [M+Na]* tai 750,5,
[M+H]* tai 728,3 va [M-H]" tai 726,6 cling v6i cac dit liéu phé 'H-, *C- NMR va

céc phé DEPT.
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=B | .
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Hinh2.2.1.a. Phé 'H-NMR ciia MH1
Trén phé 'H-NMR xuat hién céc tin hiéu dic trung clia mot glycosphingolipid
vGi 3 nhom metyl tai &, 0,92 (6H, t, J = 7.0 Hz) va 1,62 (3H, s), tin hiéu bi che 1ap
ctia hai mach hydrocacbon no dai tai 8y 1,31 (44H, brs), mot proton gan véi cacbon
anome tai 64 4,29 (1H, d, J = 7,5 Hz).

OH

Hinh 2.2.1.b. Cdu triic héa hoc ciia MH1
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Hinh 2.2.1.c. Phé PC-NMR va cdc phd DEPT ciia MH1
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Trén ph6é “C-NMR xuét cdc hién tin hiéu ctia mot cacbon gén véi nito tai S¢
55,01; 3 nhém metyl tai 8- 16,53 va 14.86 (x2); 4 cacbon olefin tai 6. 137,18,
135,04, 131,51 va 125,22; 2 cacbon gan véi Oxy tai 8¢ 73,49 va 73,29. Thém vao dé,
6 tin hiéu cua mot phan tir duong B-D-glucopyranoside xuat hién tai 6. 105,13 (C-
17), 78,38 (C-57), 78,31 (C-3), 75,39 (C-27), 71,97 (C-4”) va 63,08 (C6”).
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Hinh 2.2.1.d. Phé HSQC ciia MH1
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Trén phé HMBC xudt hién tuong tdc cha pic proton anome tai 8, 4,29 (1H, d,
J=1,5 Hz) v6i cacbon metylen & 6 70,13 (C-1). Tin hiéu singlet tai vi tri o 1,62 cho
phép khang dinh c6 mot nhém metyl phai duoc gan vio mot trong 2 lién két doi.
CAu hinh frans cta n6i doi 6 vi tri 4-5 dugc xdc dinh boi hang s6 tuong tac vicinal
16n (J,5s = 11.5 Hz). Theo cac tai liéu da cong bo [1, 2], cac cerebroside tir nAm
thudong chia: duong glucose, bazo sphingoid la (4E,8F)-9-methyl-4,8-
sphingadienine va axit béo chita nhom hydroxyl tai vi tri cacbon s6 2 véi do dai
mach tir 14-18 cacbon hay tir 22-26 cacbon. C4c phan tich chi ti€t phé 'H-, *C-
NMR, Dept va cic tuong tac tréen phé HMBC (bang 1) khang dinh su c6 mat cla
duong glucose, bazo sphingoid 1a (4E,8E)-9-methyl-4,8-sphingadienine va axit béo
chita nhém hydroxyl tai vi tri cacbon s6 2.

Bdng 1: Két qud phd NMR ciia MH1

CoaBEl Ml e 0D e

I 70,1 t 703 t 70,13 1 3.73/4,13 c2, 1’

2 s45d  551d 55,01 d 4,01 C-1,3
723d  734d 73,29 d 4,16 C-1,2,4,5

4 131,8d  131,6d  131,51d i’ss’g)(dd’ 0 36

5 1323d  1351d 135044 2(7))6 (At 155, 36,7

6 33,0t 3491t 34,02 ¢ 2,07 C.5,7

7 28,1 t 2921 29,09 t 2,10 C-6,8

8 1241d  1253d  12522d  517(4,7.0)  C-6,7, 10,19

9 1360s  1373s 137,185 -

10 399t 4131 41,181 2,00 C-8,9, 11,19

11 295299t 295t 29,52 t 1,43

12-15  29,5-299t 30,8314t 30’79'31’24

16 320t 33,61 33,49 1 131

17 229t 2421 24,151 133

18 142q  150q 14,86 092 (57,00  C-16,17

19 160q 1674 16,53 q 1,62 (s) 8,9, 10

- 1777s  177.60s -

»  74d 7364 73,49 d 4,01 C-1°, 3%, 4

3 356t 36,4t 36,28 1 1,57/1,74 -1’

¥ 258t 267t 26,57 t 1,44
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29,5-29,9 t

32,0t

2291

14,2 q

105,6d

75,0d
78,4 d
71,4d
78,5d

62,6t

33,6t (C-
22%)

242 t (C-
23%)

15,0 q (C-
24°)
105,2d
75,5d
78,5d
72,0d

78,5d

63,2t

30,79-31,24

t

33,49t

24,15t

14,86 q

105,13 d
75,39d
78,31d
71,97d
78,38 d

63,08 t

1,31

1,33

0,92 (t, 7,0)

4,29 (d, 7,5)

3,22
3,37
3,31
3,30

C-14°,15%°

C-1

C_l”

3,69/3,89 (dd,

2,0, 11,5)

*s0" lieu NMR cua cerebroside B, *so" liéu NMR cua catacerebroside A, “do trong
piridin-ds, *do trong MeOD-d,, ‘125 MHz, “500 MHz
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Hinh 2.2.1.e. Phd HMBC ciia MH1

DEWH-JOSH-THR-WAIY
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Béang cdc phén tich da néu, dit lieu phé *C-NMR cta MH1 dugc so sénh truc
ti€p voi cac so liéu da duoc cong bo ctia hgp chat Cerebroside B [3] va cho thay su
trung khép. Tuy nhién & mot vai vi tri c¢6 su khdc biét dang ké, dac biét & vi tri C-5
da thay d6i gan 2 ppm tir ¢ 135,04 sang 132,3. Tuy nhién diéu nay c6 thé dugc giai
thich 12 do su thay ddi dung moi do phé tir metanol sang piridin. Dé khang dinh diéu
ndy so liéu *C-NMR ctia MH1 duogc so sdnh lai v6i mot hop chét c6 cau tric twong
tu va cling dugc do trong dung moi metanol thi cho thiy su trung khép hoan toan
[4]. Cung v6i khoi luong phan tir cia MHI1 1a M=727 da dugc xac dinh bang phé
khoi luong (Hinh 2.2.1.f), cdu tric cua né dugc xac dinh la 1-O-B-D-
glucopyranosyl-(2S,3R,4E,8E)-2-[(2R)-2-hydroxyhexadecanoylami-no]-9-methyl-
4,8-octadecadiene-1,3-diol dugc goi tén la Cerebroside B. Hop chat nay da duoc
phan lap tu cic loai Pachybasium sp., Clitocybe sp. va Schizophyllum commune, tuy
nhién day la lan dau tién n6é dugc phan lap tir cac loai Hericium. Theo tai liéu da
cong bo, hop chat nay kich thich su biét héa té€ bao, tang cudng su hinh thanh qua
thé & ndm va c6 hoat tinh khdng mot s6 ching nam.
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Hinh 2.2.1.f. Pho ESI-MS ciia MH 1

2.2.2. Hop chat MH2 - Hericenone D

Hop chdt MH2 nhan dugc duéi dang dau khong mau véi cong thitc phan tur 1a

C;,H;O4 dugc x4c dinh bdi céc dit lieu phd khoi véi pic ion [M+H]

* tai 599,2 va

[M-H]* tai 597,4 cling v6i céc dit liéu pho 'H-, *C- NMR va cdc phé DEPT.
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Hinh 2.2.2.a. Phé 'H-NMR ciia MH?2

G e

Current Data Parameters
AME

HAM KIEM | H'HZ
EXPHO

PROCRO l
F2 - Acquisition Parameters
Date_ 20061026
Time 15.19
INSTRUM avs00
PROBHD 5 mm Multinucl
PULPROG zg30
™ 65536
SOLVENT cocll
HS 16
DS

0
SWH 15015.015 Hz
FIDRES 0.229111 Hz
2.1824322 sec
5

7
oW 33.300 usec
DE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec
—ssmmann CHANNEL f1 ====== -
RuCl 1H
Pl 10.10 usec
PL1 =3.00 di
SFOl 500.1335009 MHz

F2 - Processing parameters
81 32768

SF 500.1300111 MHz
WDW EM

558 0

LB 0.30 Hz
GB o

FC 1.00
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(¢]
Hinh 2.2.2.b. Cdu triic héa hoc cua MH2

Trén phé 'H-NMR clia MH2 xuit hién cdc tin hiéu diac trung ciia 1 proton
vong thom tai &y 6,53 (1H, s), mot proton ciia nhém hydroxyl, mot nhém formyl va
mot nhom metoxi déu gan vao vong thom tai 5 12,37 (1H, s), 10,11 (1H, s) va 3,92
(3H, s), hai tin hiéu cta 2 lién két doi déu bi thé€ ba vi tri tai 6y 5,32 (1H, d, J =
7,5Hz) va 6,09 (1H, t, J = 1,5Hz), 3 nhém metyl tai &, 0,88 (3H, m), 1,84 (3H, d, J
= 1,5Hz) va 2,12 (3H, d, J = 1,0Hz) va céac tin hiéu bi che 1ap cua mach
hydrocacbon no dai tai 6y 1,25 (26H, m).

KIEM-MH2-CDCL3-C13CPD &DEPT _Eg_
DEPT90
| — J
260 1;0 1;0 1';0 léﬂ léO 14‘0 150 150 lflr.D 160 9‘0 BIO 'JIG 6‘0 5‘0 lIO 3‘0 2‘0 IPPE
DEPT135
CH&CH3

i o A _[_J‘J
| UUH

T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 S0 80 70 60 I

PPR
C13CPD
200 19 180 170 160 150 140 130 120 110 100 %0 B0 70 6 50 40 30 20 Pra

Hinh 2.2.2.c. Ph6 C-NMR va cdc phd DEPT ciia MH?2

Trén pho *C- NMR va c4c phé DEPT xuat hién cdc tin hiéu dic trung ctia mot
vong thom tai 6. 105,55, 112,91, 117,33, 138,70, 162,94 va 163,49; mot nhom
formyl tai 6. 193,10; mot nhdm metoxy tai ¢ 55,93, hai lién két doi déu thé 3 tai 6.
126,27 (CH), 122,85 (CH), 130,35 (C) va 155,42 (C); mot cacbon cacbonyl tai &
199,54, mdt cacbon cacboxylat tai o- 173,20; 3 nhém metyl tai o- 14,12, 20,67 va
27,66; cac tin hiéu CH, cua mach hydrocacbon no dai tai 8 22,70-31,94.
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Hinh 2.2.2.d. Phé HSQC ciia MH2

DPé xdc dinh chinh xac dinh do dich chuyén hod hoc tuong tng ctia cacbon va
proton, phd HSQC da dugc do va cdc gid tri clia chiing duoc dua ra chi tiét trén bang

Bdng 2: Két qud phé NMR ciia MH2

C

— O 00 N O W A W

W N

o™ [5]
138,7 s
1129 s
162,9 s
117,3 s
163,5s
105,6 d
62,9t

193,1d
55,9q

21,6t

126,3 d
130,3 s

Sca’b

112,91 s
162,94 s
117,33 s
163,49 s
105,55 d
62,90 t

193,10 d
55,93 q

21,62 t

126,27 d
130,35 s

oy (J, Hz)
6,53 (s)
5,32 (s)
10,11 (s)
3,91 (s)
3,40 (d, 7,5)
5,32 (d, 7,5)

HMBC (H—C)

C-2,4,7
C-1,2,6,1”
C-2,3

C-5
C-3,4,5,2°,3
C-4,2’,4°,10°
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4 55,6t 55,55t 3,00 (s) C-2°,5,6°,10°
s’ 199,5 s 199,54 s -

6 122,8d 122,85 d 6,09t 1,0,1,5) C-5,8,9
7 155,5 s 155,42 s -
8’ 27,74 27,66 q 1,84 (d, 1,5) C-6°,7,9
9 20,7 q 20,67 q 2,12 (d, 1,0) Cc-6°,7,8
10’ 16,4 q 16,41 q 1,78 (d, 0,5) Cc2°,3, 4
1” 1732 s 173,20 s -
2” 342t 34,25t 2,33 (t, 7.5) C-17,3”
3” 24,9t 24,89 t 1,62 (m)
18” 14,3 q 14,12q 0,88 (m)
OH 12,37 (s) C-2,3,4

31,9t 31,94 t

29,7t 29,70t

29,7t 29,70t

29,7t 29,70t

29,7t 29,70t

29,7t 29,68 t
P 29,65 t 125 ()

29,6 t 29,60 t

294t 29,45 t

294t 2937t

292t 29,23 t

29,1t 29,13 t

24,9t 24,89 t

22,7t 22,70t

*36 licu NMR cuia hericenone D, *do trong CDCl,, 125 MHz, 500 MHz

Dé x4c dinh cdc vi tri nhém thé va kiém tra cdc gid tri do dich chuyén ho4d
hoc ctia cdc vi tri, phéd HMBC da dugc do. Trén phd HMBC, nhém OH duoc khang
dinh tai vi tri C-3 bdi twong tic HMBC cua H (OH, & 12,37) v6i C-2 (6 112,91), C-3
(0 162,94) va C-4 (6 117,33), nhom metoxy & vi tri C-5 boi tuong tac cua proton H-
9 (8 3,91) véi C-5 (8 163,49). Bang cdc phan tich tuong tu cho phép khau néi cac gia
tri phd, du doén cau tric hda hoc ctia MH2 nhu dugc chi ra & Hinh 2.2.2.a va chi tiét
duoc dua ra trén bang 2.
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Hinh 2.2.2.e. Phd HMBC ciia MH2

UL

Cac két qua phan tich néu trén duoc dem so sdnh vdi cdc dit kién pho cua
hop chat Hericenone D [5] va su tring khép hoan toan vé cdc gia tri phd tuong tng
két hop véi cdc dit kién phd khai lugng cho phép khéang dinh hop chat MH2 1a
Hericenone D. Hop chit nay da duoc tim thay trudc d6 tt nam Hericeum erinaceus
va thé hién hoat tinh kich thich manh su t6ng hop nhan t6 kich thich su phat trién
cua t€ bao than kinh [5, 6].

Display Report - Selected Window Selected Analysis

Instrument: LC-MSD-Trap-SL

Print Date: 10/31/2006 1:56:08 PM

Analysis Name: KIEMOO74.d
Method: Quangl6.m Operator: Phuong Acq. Date: 10/31/2006 1:28:21 PM
Sample Name: MH-2
Analysis Info:  MH-2 APCI-MS
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Hinh 2.2.2.f. Phd ESI-MS ciia MH2

2.2.3. Hop chat MH3 - Ergosterol.

Hop chat MH3 nhan duoc du6i dang tinh thé hinh kim mau trang. Phé 'H-
NMR ctia n6 dac trung cho mot steroit trong d6 xuét hién cac tin hiéu dac trung cta
mot cacbon noi v6i nhém -OH tai 6y 3,63 (1H, m, H-3), hai lién két doi bi thé 3 vi
tri tai 6y 5,56 (dd, J = 2,0 va 5,5 Hz) va 5,38 (m), mdt lién két doi ngoai vong bi thé
2 vi tri tai 64 5,17 (1H, dd, J = 8,5, 15,5Hz, H-22) va 5,22 (1H, dd, J = 8,5 va
15,5Hz, H-23), sau nhém metyl tai 6 0,63 (s), 0,82 (d, J = 6,5 Hz), 0,84 (d,J = 6,5
Hz), 0,91 (d,J = 6,5 Hz), 0,95 (s) va 1,03 (d, J = 6,5 Hz).

Hinh 2.2.3.a. Cdu triic héa hoc cia MH-3

KIEM-MH3-CDC13-1H gg
= | . 4

Current Data Parameters

NAME KIEM _MH3
EXPHO B |
PROCNO 1

F2 - Acquisition Parameters
Date 20061020

Time 16.46
INSTRUM avs00
PROBHD 5 mm Multinucl
PULFROG zg30
™ 65536
SOLVENT cocll
NS 16
s 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2769001 sec
RG 101.6
oW 50.000 usec
DE 6.00 usec
T8 300.0 K
ol 1.00000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec
-------- CHANNEL fl mwmmmmms
HUC1 1H
Fl 10.10 usec
FL1 -3.00 dB
SFOL 500.1330008 MHz
F2 - Processing parameters
81 32768
SF $00.1300123 MHz
WO EM
S5B []
LB 0.30 Hz
GB 0
E—A“J%ﬂthJ BC 1.00
T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm

o[mien \Dk‘ DO\{%’H—in\DD\nNva

b= il bl o | 0 [ o O () | [0 D e | o [0 [ [ |t
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Hinh 2.2.3.b. Phé '"H-NMR ciia MH-3

Pho “C-NMR ctia HM3 xuét hién cdc tin hiéu dic trung ctia mot steroit c6 28
cacbon. Trong dé mot nhém oximetin dugc khang dinh tai 8 70,47 (d), hai n6i doi bi
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th€ 3 vi tri tai 6 141,36 (s, C-5)/119,60 (d, C-6) va 117,30 (d, C-7)/139,80 (s), mot
ndi doi ngoai vong tai & 135,60 (d, C-22)/131,99 (C-23), va 6 nhom metyl tai 6
12,06 (q, C-18), 16,30 (q, C-19), 21,11 (q, C-21), 17,76 (q, C-26), 19,65 (q, C-27)

va 19,96 (q, C-26) (Bang 3 va Hinh 2.2.3.c).

Bdng 3: Két qud phd NMR ciia MH3

C

1

13
14
15
16

17
18
19
20
21
22
23

dc [7]

38,32t

31,15t

69,11d
40,46 t
141,18 s
119,05d
117,05d
139,20 s
45,97 d
36,97 s
20,81t
39,35t

42,48 s
54,41d
23,19t
28,29 t

55,67d
12,02 q
15,65 q
40,97 d
21,51 q
135,71d
131,84 d

b
Sca’

38,39t
32,02t

70,47 d
40,83 t
141,36 s
119,60 d
116,30 d
139,80 s
46,27 d
37,04 s
21,13t
39,11t

42,41 s
54,57d
23,01t
28,29 t

55,76 d
12,06 q
16,30 q
40,82 d
21,11 ¢q
135,60 d
131,99d

Sy
(multicipility, J in Hz)
1,25 m

1,75 m

1,50 m

1,78 m

3,63 m

2,28 (t, 13,5)

5,56 (dd, 2,0, 5,5)
5,38 m

1,97m

1,65 m

1,34 m

1,90 m

1,92 m

1,67 m

1,28 m

1,74 m

1,25 m

0,63 s

0,95s

2,05m

1,03 (d, 6,5)

5,17 (1H, dd, J=8,5, 15,5Hz)
5,22 (1H, dd, J=8,5, 15,5Hz)
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24
25
26
27
28

4323 d
32,85d
19,44 q
21,51 q
17,76 q

42,85d
33,10d
19,66 q
19,96 q
17,62 q

“do trong CDCI3,"125 Mhz, 500MHz

KIEM-MH3-CDC13-C13CPD

1,76 m
1,38 m
0,84 (d, J=6,5 Hz)
0,82 (d, J=6,5 Hz)
0,91 (d, J=6,5 Hz)
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EK"D z
FROCHO 1
F2 = Acquisition Paramsters
Date_ 20061020
Time™ lE 53
INSTRUM w300
:suguo S mm l'nll(llhlcl
ULPROG = 30
: w3
SOLVENT cocll
RE 12!
DS
SWH 32679, 735 Nz
FIDRES Q 499653 Hz
M 1.002 '-‘ﬁﬁil sec
RG
oW 1s !OU usec
e 6.00 usee
[ 2.00000000 see
d1l 0.03000000 sec
DELTA 1.899999598 sec
MCREST 0.00000000 sec
HCERE 0.01500000 sec
........ CHANNEL f] semmmm——
KUCL 13c
Bl $.20 usec
PL1 =1.00 o
SFO1 125.7703643 MH=
........ i, 5, e
CPOPRG2 walrzlé
Ic2
PCPOD2 60.00 usec
FL2 =3.00 4B
PL12 15.80 48
rL13 2.0
SFO2 500.1320005 MMz
F2 - Processing pacasetecs
s1 32768
SF 125.7STTE0 MMz
M
s 1.00 Hz
GB o
PC 1.40
T T —T T - = T ; - —_—
is0 160 140 120 100 80 60 40 20 0 ppm

Hinh 2.2.3.c. Phdé 3C-NMR ciia MH-3
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Hinh 2.2.3.d. Phé >C-NMR va cdc phé DEPT ciia MH-3

Do chuyén dich héa hoc va dang pic da vach tai 8, 3,63 (1H, m, H-3) dic
trung cho cau hinh a cta proton H-3 tuong ung v6i ciu hinh f cia nhém OH tai vi
tri nay [8]. Noi doi ngoai vong dugc xdc dinh & dang trans bdi gid tri hing s6 tuong
tac 16n (J = 15,5 Hz). Cing v6i su xudt hién cia 6 nhom metyl, 2 ndi doi ndi vong
déu bi thé 3 vi tri goi y t6i hgp chat ergosterol, mot steroit kha phé bién trong thién
nhién. T tat ca cdc phan tich di néu, gia tri phd *C-NMR ctia MH3 dugc mang so
sanh véi céc gia tri da dugc cong bo cua ergosterol [13]. Su phu hop hoan toan & cac
vi trf twong ting cho phép khang dinh hop chat MH-3 chinh 1a ergosterol.

4. Hop chat MH4 - Ergosterol peroxide

Hop chat MH4 ciing nhan dugc duéi dang tinh thé hinh kim mau tring. Cong
thic phan tir 12 C,4H,,0; dugc x4c dinh boi cdc dit lieu pho khoi vé6i pic ion [M+H]*
tai 429,2 cling v6i cdc dit liéu pho 'H-, *C- NMR va céac pho DEPT.

28

Hinh 2.2 4.a. Cdu triic héa hoc ciia MH-4
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Hinh 2.2.4.b. Phé '"H-NMR ciia MH-4

Phé 'H va *C-NMR cta MH4 rit tuong tu nhu cia MH3 ngoai trir su mat di 2
tin hiéu cacbon ctia n6i doi va thay vao dé la su xudt hién 2 tin hiéu cua cac cacbon
bac bon lién két truc ti€p v4i nguyén tlr 6xy & vung trudng thap tai 6 79,44 (s) va
82,17 (s). Diéu nay goi y tGi su xuat hién cia mot cAu peroxide va MH4 1a moét dang

dan xuat cia MH3.
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Hinh 2.2.4.c. Phé °C-NMR va cdc phd DEPT ciia MH-4
Bdng 4. Gid tri phé NMR ciia MH4

Sc [9]

30,20 t
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66,47 d
39,44 t

82,15s
135,22d
130,77 d
79,42 s
51,25d
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20,66 t
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2,11 (m)
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0,86 (m)

0,88 (m)

2,03 (m)
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KIEM-MH4-CDCL3-HMBC
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Hinh 2.2.4.e. Phd HMBC ciia MH-4
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Tir tat ca cac phan tich da néu, céc s6 liéu phé “C-NMR cua MH4 dugc mang
so sanh v6i cic so liéu da dugc cong bd cta hgp chat ergosterol peroxide [9], su
tring khép hoan toan tai cdc gi4 tri twong ting cho phép khang dinh ciu triic héa hoc
ctia MH4 la 50,8a-epidioxyergosta-6,22-dien-33-ol (egosterol peroxide). Ngoai ra
diéu nay con mot 1an nita duoc khang dinh béi cic tuong tic trén phd cong hudng tir
hat nhan hai chiéu HMBC (Bang 4 va Hinh 2.2.4.¢).

Theo cdc tai liéu di cong bo, hop chat nay thé hién hoat tinh khéng
Escherichia coli va Salmonella typhimurium (véi gia tri ICy, twong tng la 350 va
500 ag/ml) [10], chong di tng [11]. Ngoai ra hop chét nay con thé hién hoat tinh
gy doc t€ bao doi voi cac dong t€ bao ung thu da day (SNU-1), ung thu gan (SNU-
354), ung thu truc trang va sarcoma-180 chuot vé6i gi tri ndng do e ché toi thi€u
(ICsp) twong tng 1a 18,7, 158,2, 84,6 va 74,1 pg/ml [12].
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Hinh 2.2 4.f. Pho ESI-MS ciia MH-4

2.2.5. Hop chat MHS - B-Adenosine

Hop chat MH5 nhan dugce dudi dang tinh thé hinh kim mau tring. Cong thic
phan tlr cia n6 dugc x4c dinh 1a C,(H,3N;O, dua trén két qua phd khoi luong ESI-
MS (tai m/z 267,8 [M+H]" va 289,8 [M+Na]*) va phé cong hudng tir hat nhan ('H,
BC-NMR va DEPT).

NH,

OH OH

Hinh 2.2.5.a. Cdu triic héa hoc ciia MH-5
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Hinh 2.2.5.b. Phé '"H-NMR ciia MH-5

Trén ph6é 1H-NMR cuia MH5 xuat hién cdc tin hiéu dac trung cia mot don vi
duong B-D-Ribofuranosyl tai 6 5,88 (d, J = 6,5 Hz, H-1"), 4,61 (dd, J = 4,0 va 10,5
Hz, H-2"), 4,15 (br s, H-3"), 3,97 (dd, J = 3,5 va 6,5 Hz, H-4"), 3,57 (m, H,-5’) va

3,68 (m, H-5).

Bdng 5. Két qud phé NMR ciia MHS

C 8 [13]

2 152,5d
4 149,1 s
5 1194 s
6 156,2 s
8 140,0d
r 88,1d
2 73,6 d
3 70,8 d
4 86,1d
5 61,81

By ©
(multiplicity, J in Hz)

152,41d 8,14 (s)

149,08 s -

119,37 s -

156,17 s -

139,95d 8,34 (s)

87,95d 5,88 (d, 6,5)

73,47d 4,61 (dd, 4,0, 10,5)

70,68 d 4,15 (brs)

85,92d 3,97 (dd, 3,5, 6,5)

61,69t 3,57 (m)

HMBC (H—C)

a,b
d¢

C-4,6

C-4,5
C-4,8,2

57



NH2 -
OH-2> -
OH-3* -
OH-5" -

“do trong DMSO, "125 Mhz, 500MHz

DEPT90

3,68 (m)
7,32 (s)
542 *

5,17 (d, 3,0)
5,43 *

KIEM-MH5-DMSO-C13CPD&DEPT

Il

G5

T T T
200 190 180

T T T T
izo 110 100 S0

T T
80 70

T
60

T
50

T
40

"
30

T
20

DEPT135
1
CH&CH3 ’ l
CH2 ‘
Y T T T T T T
200 190 i80 170 160 120 110 100 90 80 70 EIU SID 4‘0 3‘0 2‘0 IPp-
C13CPD
T T T T T T T T T T T it Rl o
200 180 180 170 160 120 110 100 90 BO 70 60 50 40 30 20 FP®

Hinh 2.2.5.c. Phé *C-NMR va cdc phé DEPT ciia MH-5

58



I

L

or

wdd §°Z 0'€ S'€ 0'F S’V 0'S §°G 09 &9 0L S'L 0'8 §'8
)
0
wdd l Y Yy |{]I Y | ||( I
O0SH-OSWA-SHA-WAIN

0ST
0FT
0ET
02T
0TT
00T
06

08

oL

09

0s

Hinh 2.2.5.d. Phé HSQC ciia MH-5

Trén phé 13C-NMR xuat hién cdc tin hiéu ctia 10 cacbon véi 3 C, 6 CH va 1
CH,. Trong d6, cic tin hiéu ctia 1 don vi dudng B-D-Ribofuranosyl duoc khing dinh
tai 6 87,95 (d, C-1°), 73,47 (d, C-2°), 70,68 (d, C-3°), 85,92 (d, C-4’) va 61,69 (t, C-
5) [14].
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Hinh 2.2.5.e. Phd HSQC ciia MH-5
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Hinh 2.2.5 f. Phé ESI-MS ciia MH-5

Tur cac phan tich da néu trén, s6 liéu phé 13C-NMR ctia MH5 duoc mang so
sanh vGi cac gia tri da cong bd clia hop chat B-Adenosine [13]. Su phi hop hoan
toan & céc gid tri tuong ting cho phép khéng dinh cau tric héa hoc ctia MHS5 1a 9-B-
D-Ribofuranosyladenine hay B-Adenosine. Piéu nay mot 1an nita dugc khang dinh
boi céc tuong tac trén pho cong hudng tir hat nhan hai chiéu HMBC (Bang 5 va Hinh
2.2.5.e).
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III. CHUNG HAU THU (Phuong phdp 2)

Bang sic ki cot nhiéu 1an vé6i chét hip phu silica gel va cdc hé dung moi rira giai
khac nhau ching t6i da thu dugc ba hgp chat tir dich chiét diclometan cua
H.erinaceum.

Hop chat 1 thu dugc & dang tinh thé mau trang, c¢6 d.n.c 178-180°C. Phé
hong ngoai cho dinh hdp thu dac trung cho dao dong hod tri cuia nhém hydroxyl
(OH) & 3400cm™ va cua lién két C-O-C & 1050cm™. Phé khoi bui electron ESI-MS
cho pic ion phan tr tai m/z 427 [M-H]" tuong ting v6i cong thic phan ta C,sH,,0; va
hoan toan phu hgp véi két qua cia phé NMR. Phé *C-NMR xuét hién tin hiéu cta
28 nguyén tir cacbon dac trung cho khung sterol, bao gom: 4 cacbon bac bén, 11
nhém metin CH, 7 nhém metylen CH, va 6 nhém metyl CH;. Trong d6 tin hiéu cta
hai nguyén tir cacbon bac bon lién két véi mot cau noi epidioxy & d: 79.4ppm (C-
8) va 82.2ppm (C-5) hoan toan phu hop véi tin hiéu da duoc sip xé&p lai bdi phd
HMQC va HMBC cta Chau Van Minh va cong su (Chau Van Minh et al., 2004).
Phé '"H-NMR cho cdc tin hiéu dic trung cho céc lién két doi véi hai duplet & 8y
6.24ppm (1H, d, J=7.5Hz, H-6); 6.51ppm (1H, d, J=7.5Hz, H-7) va hai duplet duplet
6 Oy: 5.16ppm (1H, dd, J=7.5 va 14.5Hz, H-22); 5.22ppm (1H, dd, J=7.0 va 15.0Hz,
H-23), ngoai ra con tin hiéu cia mot multiplet & &y 3.96ppm (1H, m, H-3) véi do
chuyén dich clia nguyén tir cacbon tai 8. 66.5ppm (C-3) khang dinh cho su c6 mat
ctia nhém OH lién két véi cacbon & vi tri s0 3 véi cdu hinh -3B-ol (Sheu et al.
2000). Qua viéc phan tich phd clia hop chét 1 va so sdnh véi tai liéu, ching toi da
nhan dang duoc hop chat 1 1a 5,8-Epidioxy-5a, 8a-ergosta-6,22E-dien-3 f-ol hay
ergosterol peroxide da dugc phan lap tir mot loai ndm muc g6 Inonotus radiatus
(Kristi karlos & CS,1989). Cac dit liéu phd ctia hop chat 1 hoan toan tring hop véi
tai liéu tham khao (bang I11.4.11).
5,8-Epidioxy-5 a, 8 a-ergosta-6,22E-dien-3 -0l (1)

Tinh thé hinh kim, mau trang, d.n.c 178-180°C, [a]’,-29 (CHCI,, ¢.0.8);

IR*B A« cm™: 3400 (br, OH), 1050 (C-O-C). ESI-MS (m/z) 427 [M-H]*
(CysH4,0;5). '"H-NMR (500MHz, CDCl5): 1.90-1.95 (2H, m, H-1); 1.55-1.58 (2H, m,
H-2); 3.96 (1H, m, H-3); 1.83-1.88 (2H, m, H-4); 6.24 (1H, d, J=7.5Hz, H-6); 6.51
(1H, d, J=7.5Hz, H-7); 1.67 (1H, m, H-9); 1.19-1.22 (2H, m, H-11), 1.42 (2H, m,
H-12); 1.71(1H, m, H-14); 1.42-1.48 (2H, m, H-15); 1.47-1.50 (2H, m, H-16); 1.26
(1H, m, H-17); 0.83 (3H, s, H-18); 0.88 (3H, s, H-19); 1.65 (1H, m, H-20); 1.00
(3H, d, J= 6.5Hz, H-21); 5.16 (1H, dd, J=7.5 va 14.5Hz, H-22); 5.22 (1H, dd, J="7.0
va 15.0Hz, H-23); 2.09-2.11 (2H, m, H-24, H-25); 0.79 (3H, d, J=5.5Hz, H-26);
0.81 (3H, d, J= 5.5Hz, H-27); 0.92 (3H, d, J=6.0Hz, H-28). >*C-NMR (125MHz,
CDCl,) xem bang I11.3.11.
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Bdng IV.3.11. Dit liéu phé *C-NMR ctia hop chdt 1 va 2

Hop chat1 | Tailieu[1,2] | Hop chat2 Tai liéu [3]
STT | (CDCl,, (CDCl,, (CDCL,, (CDCL,,
125MHz) 125MHz) 125MHz) 125MHz)
1 39.3 39.5 38.4 38.3
2 30.1 30.1 32.0 31.7
3 66.5 66.5 70.5 70.0
4 34.7 36.8 40.8 40.5
5 82.2 82.1 139.8 139.3
6 135.4 135.4 119.6 119.5
7 130.8 130.8 116.3 115.9
8 79.4 79.5 1413 140.7
9 51.1 51.1 46.3 46.2
10 36.9 36.9 37.1 37.0
11 20.6 20.6 21.1 21.1
12 36.9 39.5 39.1 39.1
13 44.6 44.7 42.8 42.7
14 51.7 51.6 54.6 54.4
15 23.4 23.4 23.0 23.6
16 28.6 28.2 28.3 28.2
17 56.2 56.4 55.8 55.7
18 12.9 12.9 12.1 12.1
19 18.2 18.7 163 163
20 39.7 39.7 40.4 40.2
21 19.6 19.6 21.1 21.1
22 132.3 132.3 132.0 1315
23 135.2 135.2 135.6 135.0
24 42.8 42.8 42.8 42.7
25 33.1 33.0 33.1 33.0




26 19.9 19.9 20.0 19.9
27 20.9 20.7 19.6 19.6
28 17.6 17.5 17.6 17.6

Hop chat 2 phan lap duoc & dang tinh thé mau tring, d.n.c 168-169°C. Phé
BC-NMR ciing cho tin hiéu ctia cidc nguyén tlr cacbon dic trung cho khung sterol-
C,; tuong tu hgp chat 1, tuy nhién tin hiéu cta hai nguyén tu cacbon bac bon trong
hop chat 2 tai 5. 139.8ppm (C-5)/119.6 (C-6) va 141.3ppm (C-8)/116.3 (C-7) cho
thdy su ¢6 mat cta hai lién két doi trong vong B. Diéu nay hoan toan phu hgp véi
céc tin hiéu cua ph6é 'H-NMR véi &y : 5.56ppm (1H, dd, J=3.0 va 5.0Hz, H-6) va
5.39ppm (1H, dd, J=3.0 va 5.0Hz , H-7); cung véi hai duplet duplet tai oy 5.18ppm
(1H, dd, J=7.5 va 14.5Hz, H-22); 5.23ppm (1H, dd, J=7.0 va 15.0Hz, H-23); mot
multiplet & &y 3.63ppm (1H, m, H-3) v6i 6. 70.5ppm (C-3) dac trung cho -33-ol.
Ching t6i nhan dang duoc hop chat 2 1a ergosterol, dit liéu pho ctia né trang hop
véi tai liéu tham khao.

Ergosterol (2)

Tinh thé hinh kim, mdu tring, d.n.c 168-169°C, [a]°y -132 (CHCl,, ¢.0.5);

ESI-MS (m/z) 395 [M-H]* (CyH,,0). '"H-NMR (500MHz, CDCl,):

3.63 (1H, m, H-3); 5.56 (1H, dd, J=3.0 va 5.0Hz, H-6); 5.39 (1H, dd, J=3.0 va

5.0Hz, H-7); 0.63 (3H, s, H-18); 0.95 (3H, s, H-19); 1.03 (3H, d, J=8.0Hz, H-21);

5.18 (1H, dd, J=7.5 va 14.5Hz, H-22); 5.23(1H, dd, J=7.0 va 15.0Hz, H-23); 0.78

(3H, d, J=6.0Hz, H-26); 0.79 (3H, d, J=6.0Hz, H-27); 0.92 (3H, d, J=6.0Hz, H-28).

BC-NMR (125MHz, CDCl,). (bang 1I1.3.11)

Hop chat 3 ¢6 dang bot mau tring, cdc dit lieu phé NMR cia hop chat nay
dac trung cho kiéu cdu tric clia hop chat ceramide. Pho '"H-NMR cho tin hiéu cta
mot duplet tai &y 7.49 (1H, d, J=9.0Hz) dac trung cho proton NH, tin hiéu cta 4
proton carbinol tai o4 3.76 (1H, dd, J=4.5 va 11.5Hz, H-1a), 3.81 (1H, dd, J=4.5 va
11.5Hz, H-1b); 3.55 (1H, dd, J=2.5 va 3.5Hz, H-3); 3.54 (1H, m, H-4); va 4.05 (1H,
dd, J=4.0 va 8.5Hz, H-2'). Ngoai ra con céc tin hiéu ciia mot singlet th & 8 1.29 va
mot triplet clia hai nhém CH,; ddu mach tai 8 0.88 (6H, t, J=6.5Hz) dién hinh cho
kiéu hop chat ceramide v6i mot nhanh 12 hidrocacbon no mach dai va mot nhanh 1a
axit béo 2-hydroxy. Phé *C-NMR cho tin hiéu clia nhém cacbonyl tai 5. 176.0ppm,
tin hiéu cua nguyén tlr cacbon lién két véi nito & 5. 51.9ppm cung véi tin hiéu cua 4
cacbon carbinol tai §: 61.4ppm (C-1); 75.8ppm (C-3); 72.6ppm (C-4) va 72.2ppm
(C-2). Dit liéu phé ctia hop chat ndy da duoc so sanh vé6i alomacrorrhiza A cho thay
hoan toan phl hgp véi cdu tric ki€u hop chit ceramide . Tuy nhién, dé nhan dang
chinh xac céu trdc ctia hop chit nay can phai ¢6 thém mot vai nghién citu khac nita.
Vi hop chat nay khong thé hién hoat tinh doc t&€ bao do vay ching toi khong tiép tuc
di sdu nghién cttu vé céu tric va chi nhan dang hop chat 3 1a mot ceramide.
Ceramide (3)

Chat bot mau traing. '"H-NMR (500MHz, CDCly): 3.76 (1H, dd, J=4.5 va
11.5Hz, H-1a), 3.81 (1H, dd, J=4.5 va 11.5Hz, H-1b); 4.11 (1H, dd, J=4.5 va 8.5Hz,
H-2); 3.55 (1H, dd, J=2.5 va 3.5Hz, H-3); 3.54 (1H, m, H-4); 1.60 (2H, m, H-5);
4.05 (1H, dd, J=4.0 va 8.5Hz, H-2'); 1.77 (1H, m, H-3a); 1.67 (1H, m, H-3b); 7.49
(1H, d, J=9.0Hz, NH); 0,88 (6H, t, J=6.5Hz, CH;). *C-NMR (125MHz, CDCI,):
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61.4ppm (C-1); 51.9 (C-2); 75.8ppm (C-3); 72.6ppm (C-4); 176.0 (C=0, C-1)) va
72.2 (C-2).
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