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THONG TIN KET QUA NGHIEN CUU
1. Thong tin chung:
- Tén dé tai: Phan lap va nghién ciru dic diém sinh hoc ciia loai nim dwoe liéu
Pleurotus tuber-regium tai Khu bao ton thién nhién Thwong Tién, tinh Hoa Binh
- Ma s6: 13.01.24.K01
- Chu nhiém dé tai: L& Thanh Huyén
- To chitc chu tri: Truong Pai hoc Tai nguyén va Mai truong Ha Noi
- Thoi gian thyc hién: nam 2024
2. Muc tiéu:
- Phan 1ap duoc nim dugc liéu Pleurotus tuber-regium tir Khu bao ton thién nhién
Thuong Tién, tinh Hoa Binh.
- Nghién ctru cac dic diém sinh hoc, dinh danh loai nam Pleurotus tuber-regium.
3. Tinh m¢i va sang tao:

Pleurotus tuber-regium la mot lodi nAm quy hiém va cé gié tri cao vé ca dinh
dudng hay tac dung cung véi gia tri kinh té kha Ion. Tuy nhién, & Viét Nam hién nay
cling chua c6 mot dé tai nao phan lap va nghién ciru dic diém sinh hoc cia nam
Pleurotus tuber-regium maot cach day du va chi tiét, dic biét 1a nAm ¢ ngudn goc tir
ring caa Viét Nam, bén canh d6 nghién ctru vé viéc bao vé va phat trién loai nim
dugc lidu nay cling 1a mot trong nhitng yéu tb can thiét d&é phuc vu cho viéc bao ton
loai giéng ty nhién caa Viét Nam.

Pé tai nghién ctru ¢6 ¥ nghia trong thuc tién, dam bao giéng ban dja phuc vu
nghién ciru va nudi trong sau hon d6i véi loai nim nay, dinh huéng nghién cau vé
c4c hoat chat, y duoc, va dong thoi gilip cho viéc bao ton va phét trién nguon nam an
va nam duoc liéu cua Viét Nam. Bac biét day 1a loai nAm duoc liéu Pleurotus tuber-
regium mai ghi nhan cho Viét Nam.

4. Két qua nghién ciru:
- B3 phén 1ap duoc thuan ching ndm duoc liéu Pleurotus tuber-regium tai Khu
bao ton thién nhién Thuong Tién, tinh Hoa Binh
- Phan tich dugc dic diém sinh hoc, dinh danh chinh xac loai ndim Pleurotus
tuber-regium: Phan tich cac didc diém sinh hoc: hinh thai hién vi, hinh thai giai
phau, kich thudc bao tir; Giai trinh ty sinh hoc phén tir d6i v6i loai nAm dugc lidu
Pleurotus tuber-regium
- D& xuét cac thanh phén moi trudng tdi uu cho viéc nudi céy hé sgi nAm phuc
vu tréng ndm duoc liéu Pleurotus tuber-regium
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5. San pham:

- Huéng dan 01 khoa luan tét nghiép: Sinh vién Bui Phuong Anh, dé tai khoa luan:
“Nghién ctru dic diém sinh hoc va thanh phan dinh dudng cua Pleurotus tuber-
regium thu thap tir khu bao ton thién nhién Thuong Tién, tinh Hoa Binh”

- Huéng din 01 dé tai nghién ctru khoa hoc sinh vién: “Nghién ciru hoan thién quy
trinh nudi trong ndm duoc liéu Pleurotus tuber-regium” dat loai xuat sic, va giai nhi
cap trudng.

- 01 bai hoi thao phat trién ha téng do6 thi xanh thong minh cua truong Pai hoc Kién
trac: “Budc dau nghién ciru viée tai sir dung chat thai nong nghiép lam co chéat nudi
trong nam Pleurotus tuber-regium”

- 01 bai Tap chi Xay dung s6 10 naim 2024, Budc dau nghién ciru xtr 1y chat thai nong
nghiép nong thon 1am co chat nudi trong nam Pleurotus tuber-regium.

6. Phwong thic chuyén giao, dia chi wng dung, tac dong va lei ich mang lai cia
két qua nghién ciu:

Phwong thirc chuyén giao:

- Két qua ctia dé tai chuyén giao dén Khoa Mbi truong, sir dung trong viéc giang
day va nghién ctru phuc vu cho giang vién va sinh vién c6 cic co s Iy thuyét
va thyc tién trong viéc thyc hanh, thuc tdp cdc mon hoc c6 lién quan.

- Két qua cta dé tai s& dugc chuyén giao toan bo cho hoc phan Cong nghé trong
nam nganh Sinh hoc tmg dung, hoc phan Diéu tra danh gia da dang sinh hoc
nganh Quan 1y tai nguyén va Moéi truong cua Khoa Moi truong, Truong Dai
hoc Tai nguyén va Moéi truong Ha Noi dé phuc vu cho viéc dao tao va cac
nhiém vu khac c6 lién quan.

- San phém cta dé tai s& duoc chuyén toan bd cho thu vién dé lwu trir va lam tai
li¢u tham khdo cho can by giang vién va ngudi hoc.

TAc dong va loi ich mang lai ciia két qué nghién ciru:

- Déi véi linh vge KH&CN c6 lién quan: SO licu, két qua ciia bao cao co thé 1a
tai liéu tham khao cho cac Vién nghién ctru cling nhu gidng vién va sinh hoc
dai hoc nganh Quan ly tai nguyén va moi trudong, nganh Sinh hoc tng dung va
nganh Pam bao chit lwong va an toan thuc pham trong viéc hoc tap va nghién
ctru khoa hoc, 12 tai liéu gidng day cho hoc phan Cong nghé trong nim nganh
Sinh hoc mg dung, hoc phan Diéu tra ddnh gia da dang sinh hoc nganh Quan
1y tai nguyén va Mai truong.

- Dbi v6i td chire chu tri va cac co so tmg dung két qua nghién ctru: Hiéu qua
két qua ctia bao cdo 1a tai liéu cho giang vién va sinh hoc dai hoc nganh Quan
1y tai nguyén va moi trudng, nganh Sinh hoc tmg dung va nganh Dam bao chat
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lugng va an toan thuc phém trong viéc hoc tap va nghién ctru khoa hoc. Pong
g6p vao nghién ciru ciia nhém nghién ctru tiém ning cia Khoa Moi trudng.
Déi vé6i kinh té - xa hoi va méi trudng: Phuc vu cho viéc nudi trong nim va
kinh doanh nim duoc liéu va nim an.



INFORMATION ON RESEARCH RESULTS
1. General information:
- Project title: Isolation and study of biological characteristics of the medicinal
mushroom Pleurotus tuber-regium in Thuong Tien Nature Reserve, Hoa Binh
Province.
- Code number: 13.01.24.K01
- Coordinator: Le Thanh Huyen
- Implementing institution: Ha Noi University of Natural Resources and Environment
- Duration: 2024
2. Objective(s):
- Isolated the medicinal mushroom Pleurotus tuber-regium from Thuong Tien Nature
Reserve, Hoa Binh province.
- Study of biological characteristics, identification of Pleurotus tuber-regium fungus
species
3. Creativeness and innovativeness:

Pleurotus tuber-regium is a rare and highly valuable mushroom in terms of both
nutrition and effects along with considerable economic value. However, in Vietnam,
there is currently no topic to isolate and study the biological characteristics of
Pleurotus tuber-regium in detail, especially mushrooms originating from the forests
of Vietnam, besides research on the protection and development of this medicinal
mushroom is also one of the necessary factors to serve for the conservation of
Vietnam's natural species.

The research topic is meaningful in practice, ensuring that indigenous varieties
serve further research and cultivation of this mushroom, orient research on active
ingredients, medicine, and at the same time help the conservation and development
of edible mushrooms and medicinal mushrooms of Vietnam. In particular, this is the
new medicinal mushroom species Pleurotus tuber-regium recorded for Vietnam
4. Research results:

- Pure strains of the medicinal mushroom Pleurotus tuber-regium have been isolated
in Thuong Tien Nature Reserve, Hoa Binh Province

- Analyze the biological characteristics, accurately identify the species Pleurotus
tuber-regium: Analyze the biological characteristics: microscopic morphology,
anatomical morphology, spore size; Molecular biosequencing of the medicinal
fungus Pleurotus tuber-regium
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- Proposal of optimal environmental components for mycelium culture for the
cultivation of medicinal mushrooms Pleurotus tuber-regium

5. Products:

- Guidance for 01 graduation thesis: Student Bui Phuong Anh, thesis topic: "Research
on biological characteristics and nutritional composition of Pleurotus tuber-regium
collected from Thuong Tien Nature Reserve, Hoa Binh Province"

- Guiding 01 scientific research project for students: "Research to improve the
cultivation process of medicinal mushrooms Pleurotus tuber-regium' won the
excellent grade, and the second prize at the school level.

- 01 article on the development of the smart green city of the University of
Architecture: “Preminary investigation on the treatment of rural agriculture waste as
a substrate mushrooms cultivation of Pleurotus tuber-regium”

- 01 article on the Journal of construction, Preminary investigation on the treatment
of rural agriculture waste as a substrate mushrooms cultivation of Pleurotus tuber-
regium .

6. Transfer alternatives, application institutions, impacts and benefits of
research results:

Transfer method:

- The results of the project transferred to the Faculty of Environment, used in teaching
and research to serve lecturers and students with theoretical and practical bases in
practicing and practicing related subjects.

- The results of the project will be transferred to the Mushroom Cultivation
Technology module in Applied Biology, the Biodiversity Assessment Survey module
in Natural Resources and Environment Management of the Faculty of Environment,
Hanoi University of Natural Resources and Environment to serve the training and
other related tasks.

- The products of the project will be transferred to the library for storage and as a
reference for lecturers and learners.

Impact and benefits of the study results:

- For the relevant field of science and technology: The data and results of the report
can be used as a reference for research institutes as well as lecturers and university
biology majors in Natural Resources and Environment Management, Applied
Biology and Food Quality and Safety Assurance in learning and scientific research,
it is a teaching material for the Mushroom Cultivation Technology module in Applied
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Biology, the Biodiversity Assessment Survey module in Natural Resources and
Environment Management.

- For the presiding organization and institutions applying research results: The
effectiveness of the report results is a document for lecturers and undergraduate
biology majors in Natural Resources and Environment Management, Applied
Biology and Food Quality and Safety Assurance in learning and scientific research.
Contribute to the research of the potential research team of the Faculty of
Environment.

- For socio-economic and environmental purposes: For mushroom cultivation and
trading of medical mushrooms and edible mushrooms.
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MO DAU

Ném 4n va nim duoc lidu c6 ¥ nghia quan trong trong doi séng ciing nhu
trong nghién ctru khoa hoc. Nam in dugc coi 1a ngudn thuc pham sach, co gia
tri dinh dudng va gia tri kinh té cao. Khong chi vay, mot sd loai ndm con c0
kha nang sinh hoat chét sinh hoc trong ngan ngura va chira tri mot s6 bénh nhu:
tiéu duong, huyét ap, tim mach, béo phi, chdng ung thu, ting cudng mién dich.
Bén canh d6 theo Sharma A. va Jandaik S. (2017) 14 loai ndm c6 kha ning
khang virus, chéng oxy héa. Sukumar D. va cong sur (2020) xac nhan 12 14 loai
nam khong c6 doc tinh hay gay doc khi thir nghiém trén chudt dong thoi 1a loai
nam c6 kha ning 1am giam cholesterol trong méau va khi st dung P. tuber-
regium co loi cho strc khoe va c6 thé ngin ngira cac bénh lién quan dén ting
cholesterol mau va duy tri stec khoe sinh san nam t6t [23,25].

Pleurotus tuber-regium (Syn. Lentinus tuber-regium), 1a loai nAm nhiét
dé6i, phan hay gd, cd thé trdng & nhiéu loai co chat khac nhau. Qua thé nim
phét trién tai cac khu vyc ¢ diéu kién am va nhiéu chat xo. Loai ndm nay duoc
phan bé cac khu vuc gan xich dao nhu: Chau Phi, Madagascar, An Do, Sri
Lanka, Pong Nam Chau A, Papua New Guinea, va phia Bac ciia nuéc Uc [16].

Hién nay, & Viét Nam c6 nhiéu nghién ctru vé cdc nhom ndm nham ting
cuong hiéu biét va tng dung ciia nAm 4n va nAm duoc liéu trong linh vire ndng
nghiép va y hoc. Cac nhém ndm an va ndm duoc liéu duoc nudi tréng o Viét
Nam ciing nhu pho bién trén thi truong rat nhiéu nhu: ndm So trang, nAm So
tim, ndm SO vang, nam So héng, nam Dui ga, ndm Hai san, nAm Kim cham
tréng, Kim cham vang, nidm M&, nim Huong, nam Linh chi, nAm Van chi, nAm
Linh chi stmg huou, ndm Lim xanh, .... nhung chua c6 nghién ctru dén ndm
Stta ho Pleurotus tuber-regium. Nam Pleurotus tuber-regium vira 1a nim an
vira 1a nAm duge liéu, da thu hat sy quan tam cua nhiéu nha nghién ctru trén thé
gidi. Co thé noi nam Pleurotus tuber-regium 1a mot loai nAm quy hiém va c6
gia tri cao vé ca dinh dudng hay tac dung cung véi gia tri kinh té kha 1én. Thanh
phan dinh dudng cta ndm bao gdm cac chat dinh dudng co ban nhu protein,
carbohydrate, lipid, vitamin va khoang chat, ciing voi cac hop chit sinh hoc dic
biét nhu polysaccharide, triterpenoid va flavonoid. Hiéu rd vé thanh phan dinh
dudng nay khong chi giup ting cuong kién thirc vé gia tri dinh dudng cta ndm
ma con mé ra co hoi trong viéc phat trién cac san pham chirc ning va cac liéu
phap diéu tri bénh méi. Chinh vi vay, dd c6 mot vai nghién ctru trén thé giéi



nghién ctru nudi trong ndm nay nhu J.A. Okhuoya va F.O. Okogbo (1991), day
chinh 14 loai nAm c6 nhiéu tiém ning cho thuc pham va dugce liéu [2,17].

Tuy nhién, & Viét Nam hién nay ciing chua c6 dé tai nao nghién ctru dic
diém sinh hoc va thanh phan dinh dudng ctua ndm Pleurotus tuber-regium mot
cach dy du va chi tiét, dic biét 1a ndm c6 ngudn gdc tir rimg & Viét Nam. Bén
canh d6, khu Bao ton thién nhién Thuong Tién 14 noi ¢ dﬁy du cac diéu kién
tu nhién ciing nhu hé sinh thai ring tu nhién rat tot cho cac nhom loai dong
thuc vat phat trién déng thot 1a noi da dang sinh hoc cac loai nam an duoc va
nam duoc lidu phat trién rat phong phu, 1a noi Iy tuong cho su phat trién cua
loai nam Pleurotus tuber-regium. Vi mong mudn, thong qua nghién ctru tim
hiéu sdu hon vé lodi ndm nay, c6 thé dong gdp vao viéc khai khac giébng nim
ban dia, nudi trong va sir dung hiéu qua ngudn tai nguyén nim quy bau nay,
d6ng thoi mad ra nhitng co hdi méi trong khong chi trong dinh dudng ma con
trong linh vuc y hoc, chinh vi vy t6i Iyra chon dé tai: “Phan 1ip va nghién ciru
diic diém sinh hoc ciia loai nam dwoc liéu Pleurotus tuber-regium tai Khu
bao ton thién nhién Thwong Tién, tinh Hoa Binh”. D¢ tai nham nghién ctru
vé dic diém sinh hoc va mot s diéu kién sinh trudng va phat trién hé soi cua
Pleurotus tuber-regium tir khu vuc nay khong chi mang lai thong tin quy gia
vé tinh chat cta loai nAm ma con dong gop vao viée bao vé va tan dung tai
nguyén thién nhién.



CHUONG 1. TONG QUAN VE VAN PE NGHIEN CUU

1.1. Téng quan tinh hinh nghién ctru trong nwée va ngoai nuéc
1.1.1. Tinh hinh nghién cvru trong nuwdc

Nam Pleurotus tuber-regium ¢ Viét Nam con kha 13 méi mé, cha yéu
cac nha khoa hoc st dung chiing duéi dang tai liéu tham khao hodc gia tri dé
so sanh véi céac loai nAm phé bién khac. Hién nay, chua c6 mdt cong bo cu thé,
rd rang nao vé dic diém hinh théi sinh hoc, cac thanh phan dinh dudng, quy
trinh trong va kha nang tiém tang cia nam P.tuber-regium mot cach day du va
chi tiét, dc biét 1a ndm c6 ngudn gdc tir rimg cua Viét Nam. Bén canh d6 viéc
nghién ctru, bao v¢ va phat trién loai nAm duoc liéu nay cling 1a mot trong
nhitng yéu t6 can thiét dé phuc vu cho viéc bao ton cac gidng loai ty nhién cla
Viét Nam.

Nam Pleurotus tuber-regium dugc thu thap tai khu Bao ton thién nhién
Thuong Tién toa lac tai xa Thugng Tién, Huyén Kim Boi, tinh Hoa Binh. V61
dién tich rong 16n dugc bao boc boi nli doi cung voi phu sa mau md cua dong
song Boi va diéu kién khi hau, dia li, thd nhudng phu hop giup cho Khu bao
t6n thién nhién Thuong Tién 12 mot trong nhimg khu du trit tai nguyén thién
nhién phong pht, da dang bac nhét cua tinh. Noi ddy c6 dy du cac yéu to vé
diéu kién ty nhién ciing nhu hé sinh thai rimg ty nhién rat tot cho cic nhom loai
dong thuc vat phat trién déng tho1 1a noi da dang sinh hoc céc loai nam an duogc
va nam duoc liéu phat trién rat phong phu. Tuy nhién, lai chua cé nhiéu nghién
ctru cu thé vé dic diém hinh thai sinh hoc, cac gia tri dinh dudng cua nam
Pleurotus tuber-regium thu thap tai noi day. Chinh vi vay, nghién clru nay sé&
phan 1ap, nghién ctrc cac dac diém sinh hoc, phan loai chinh xéc loai va mdt $6
thanh phan dinh dudng c6 trong nam Pleurotus tuber-regium thu thap tai khu
bao ton thién nhién Thuong Tién.

1.1.2. Téng quan tinh hinh nghién ciru ngodi nwéc

Pleurotus tuber-regium cé tén tiéng Viét 1a ndm Sita h6 (hay c6 noi con
goi la nam Cu Vua), 1a mot loai nam an duoc ¢ nguén géc tor vung nhié¢t déi,
bao gdm Chau Phi, Chau A va Chau Uc [16].



Nam duoc liéu 12 loai nAm c6 cong dung lam thudc chira bénh, dugc sir
dung nhiéu trong nghién ctru y hoc. Nam duoc liéu bao gdm nhitng loai ndm
an dugc va nhiing loai nam khong an dugc. Nim duge liéu khong chi chtra
nhiéu thanh phan dinh dudng bdi bod co thé ma con cd cac thanh phan dudng
chat giup co thé phong chéng sy xam nhép cua vi khuén, virus, hd trg stc
khoe,... Nam dugce lidu c6 lich st 1au doi va phong phu, chu yéu duoc su dung
trong cac phuong thirc y hoc truyén thong, cd xwa. Chung di duogc st dung
trong nhiéu thé ki nhu 1a phuong thubc chita cac bénh viém nhiém, mét moi,
chét ting cudng hé mién dich,... Tuy nhién, viéc bo sung cac loai nam chic
nang nay dang tré nén pho bién ¢ phuong Tay. Nam duoc lidu cha yéu c6 ngudn
gbc tir Chau A, nhung ching ciing xuét hién va dugc trong ¢ cac noi khéc trén
thé gidi, dac biét 1a Nam My, Bac My, Siberia va Dia Trung Hai. Nam dugc
liéu khong dugc tiéu thy nhu nam thong thudng do vi dang cta chung. Trén thi
truong, nam duoc liéu duoc ban thong qua cac clra hang y hoc ¢ truyén, cac
doanh nghiép trong ndm duoc lidu hay cac vién nghién ctru. Nam duoc liéu
khong chi mang dén nhiing loi ich vé mat dinh dudng va sirc khoe, chung ciing
mang lai tiém ning phat trién kinh té ciia dat nudc. Hién nay, & Viét Nam c6
rat nhiéu loai nAm duoc lidu pho bién duge moi ngudi biét dén, nuoi trong va
sit dung rong rdi nhu: nam Linh Chi (Ganoderma lucidum), nam Hau Thu
(Hericium erinaceus), nam Van Chi (Trametes versicolor), hay dong tring ha
thao (Cordyceps),...

Céac nha khoa hoc di dua ra mot sb nghién clru vé vai tro, loi ich cling
nhu gia tri dinh dudng cia ndm Pleurotus tuber-regium nhu sau:

- Sinha, S. D. (2015) d& nghién ctru khao sat hoat tinh chong oxy héa va
khang vi khuan cta Pleurotus tuber-regium. Két qua cho thay nam nay c6 kha
nang chong oxi hoa cao va ¢ hoat tinh khang vi khuan ddi véi mot so loai vi
khuan gay bénh [24].

- Shaoling L. Va cong su (2020) da chi ra rang cac chét dinh dudng va
thanh phan hoat tinh sinh hoc cta Pleurotus tuber-regium gép phan vao cac
hoat dong chdng ung thu, cholesterol méu, huyét ap, chdng oxy hoéa,... cho
thay Pleurotus tuber-regium 1a mot loai thuc pham chirc ning va dugc pham
day htra hen [22].



- Theo Akindahunsi A.A. va Oyetayo F.L. (2006) da nhan manh dinh
dudng cua Pleurotus tuber-regium cé day du cac thanh phan protein & cudng
nam va mii nam [6].

- Adebayo E.A. va cong su (2018) d3 nghién ciru, so sanh vé dic tinh
chdng oxy hoa va khang khudn ctia 04 loai ndm an Pleurotus levis, P. ostreatus,
P. pulmonarius and P. tuber-regium thudc ho Pleurotaceae [8].

- Mariappan Senthilkumar (2025) di nghién ctru sang loc cic hoat chét
sinh hoc tir nAm an hoang da P. ostreatus [14].

- Nachshol Cohen va cong su (2014), dd nghién ctru thanh phan dinh
dudng va gid tri y hoc ctia 15 loai nAm duogc liéu. Nhom nghién ciru nay di xac
dinh cac thanh phﬁn dinh dudng chinh trong qua thé nidm, hé soi ciia nAm va
cling dd khao sat hiéu qua y hoc ctia né trong diéu tri mét sé bénh nhu: giam
cholesterol, kiém soat huyét ap, chong oxy hoa, khanh khuan, khang virus [15].

Céc nghién ciru trén cho thy cac nha khoa hoc rat quan tim dén gia tri
y duoc ciing nhu dinh dudng cta ndm dugc liéu nham nghién ctru dé ing dung
vao thyc té.

1.2. Gi6i thi¢u vé chi nam Pleurotus
Trong hé théng phéan loai ndm, chi nAm Pleurotus thuéc nhom sau:
Gidi nAm (Kingdom): Mycota (Fungi)
Nganh ndm dam (Phylum): Basidiomycota
Lép (Class): Agaricomycetes
B0 (Order): Agaricales
Ho (Family): Pleurotaceae
Chi (Genus): Pleurotus (Fr.) P. Kumm., 1871

Pleurotus 12 nhém nam loai hoai sinh dugc tim thay trén gd muc. Khi
nam phan giai g5, n6 tao ra mdt mach hé soi nAm hodc dang cu du trit bén trong
0 hoic trong 16p dat bén dudi. Pa sb cac loai nAm thudc chi nim Pleurotus c6
cac thudc tinh cdm quan, gia tri dinh dudng cao va cac dac tinh y hoc quan
trong. Pay 1a chi nAm c6 nhiéu loai ndm in dugc dung trong thuc pham nhiéu
nhat.

Loai ndm Pleurotus tuber-regium di duoc chimg minh 13 mot loai riéng
biét khong c6 kha nang lai tao va loai bé phat sinh gen khoi cac loai Pleurotus



khac. Nhimg hach ndm nay c6 hinh tron, mau nau sam véi ndi that mau tring
va rong t&i 30cm. Qua thé sau d6 s& noi 1én tir hach ndm. Ca hach ndm va qua
thé déu c6 thé an duoc.
Pleurotus tuber-regium co lich sir quan trong vé kinh té & Chau Phi voi

vai tro la thuc phé\m va nam duge lidu. Mot sd nghién ctru da chi ra réng P.
tuber-regium c6 thé dugc trong trén cac chat thai hitu co nhu ngd, mun cua. Su
phat trién cta soi ndm xay ra trong khoang tir 15°C dén 40°C véi toc do tang
truong téi wu & 35°C. Tuy nhién, giéng nhu cac loai ndm Pleurotus khac,
Pleurotus tuber-regium kha thich nghi v&i nhiéu loai nguyén liéu khi duoc
trong can than ¢ nhiét do va diéu kién thich hop [18].

Mot sb hinh thai cac loai thudc chi nAm Pleurotus nhu sau:

- Dang san ho: qua thé madi tao thanh, dang sgi manh hinh chum.

- Dang dui tréng: mili xuat hién dudi dang khdi tron, con cudng phat trién

theo ca chiéu ngang va chiéu dai nén duong kinh cuéng va mii khong khéc

nhau bao nhiéu.

- Dang phéu: mil mé rong, trong khi cudng con & giita (giéng cai phéu).

- Dang ban cau léch: cuéng 16n nhanh mdt bén va bat dau 1éch so véi vi

tri trung tam cua m.

- Dang 14 luc binh: cudng nging ting trudng, trong khi mil van tiép tuc

phat trién, bia mép thang dén don song.

- TUr giai doan phéu sang ban cau léch c6 sy thay d6i vé chét (gid tri dinh
dudng ting), con tir giai doan ban cau léch sang giai doan 14 ¢6 sy nhay vot vé
khéi luong (trong luwong ting), sau d6 giam dan. Vi vay, thu hai nAm nén chon

lGc tai ndm vira chuyén sang dang 14

a

Hinh 1. 1. Cdc giai doan phdt trién ciia qué!hév ném
a) Dang san hé b) Dang dui trong c) Dang phéu

d) Dang bdn cau léch e) Dang ld luc binh



Diic diém sinh truéng chi nim Pleurotus

Gidng nam Pleurotus tuber-regium phéan bd rong khip va thuong duogc
tim théy O cac vung dét ¢6 khi hau nhiét doi va can nhiét d6i. Nam thuong moc
trong cac ving rimg, ddng co va cac khu vuc co dat doi dao chat hiru co. Moi
truong sdng 1y tudng cho giéng ndm Pleurotus tuber-regium 1a dit 4m w6t co
nhiéu chat hitu co, pH trung tinh va anh sang yéu. Piéu kién méi truong nay
tao diéu kién thuén lgi cho su phat trién va sinh truong cua nam Pleurotus
tuber-regium, dong thoi giup nam phat trién nhanh chong va ting ning suat
trong nam [18].

Nhom nam nay phat trién tt nhat & nhiét do tir 20 dén 25°C. Nhiét do toi
thiéu dé ndm phat trién 1a 20°C va nhiét do tdi da 1a 30°C; Po am: Trong giai
doan ting trudong, 40 Am nguyén lidu yéu cau tir 50-60%, d6 am khong khi
khéng duoc nho hon 70%. D6 am khong khi & khoang 70% cho qua thé nho,
dudi 60% khong ra qua thé, néu nam & giai doan phéu léch hoic 14 thi s& bj kho
mit va chdy vang ria mii nam. Nhung néu d6 am khong khi trén 95% thi tai
nam sé& bi nhiin va rii xuéng; Anh sang: yéu t6 nay chi can thiét trong giai doan
ra qua thé nham kich thich nu ndm phat trién. Anh sang yéu s& 1am chan nim
dai ra va mil hep; Piac biét qua trinh ndy mam ctia bio tir va ting trudng cia to
nam c6 lién quan dén nong do CO; phai giam va lugng oxy ting 1én. Néu khong
mii nam sé bi hep lai trong khi chan nam sé& dai ra, dan dén tai nam bj bién dang;
Chat dinh dudng: ndm Pleurotus tuber-regium can nhiéu chat dinh dudng dé
phat trién. Ndm c6 thé phat trién trén nhiéu loai gia thé khac nhau, bao gém
rom ra, dam bao, mun cua, vé bong va phan compost. Gia thé can dugc bd sung
cac chat dinh dudng nhu nito, phdt pho va kali dé nam phat trién t6t nhat
[15,17].

1.3. Gia tri va vai tro ciia nam Pleurotus tuber-regium
1.3.1. Gid tri dinh dwéng ciia ndm Pleurotus tuber-regium

Pleurotus tuber-regium chira nhiéu dinh dudng quan trong. N6 1a nguon
dudng chat phong phii, cung cap protein va cac axit amin can thiét cho co thé.
Bén canh d6, né con cé kha ning cung cip ning lugng cho hoat dong hang
ngay nho chira mot luong dang ké carbohydrate. P.tuber-regium ciing giau chat

X0, giup tadng cuong chirc nang tiéu hoa va duy tri sy khdée manh cua rugt. Nam



con chtra cac chit chdng oxy héa nhu polyphenol va flavonoid, ¢ kha ning
ngin chin su ton thuong ctia cac gbe tu do trong co thé [6,15].

Pleurotus tuber-regium khong chi 1a mot ngudn dinh dudng quan trong
ma né con cd thé mang lai nhiéu loi ich dbi vai sirc khoe con nguoi. Pleurotus
tuber-regium 13 mot loai nAm duoc liéu dn duoc dang thu hat sy quan tim ngay
cang ting gan day vi cac dic tinh cam quan, gia tri dinh dudng cao va dic tinh
chira bénh quan trong ctia nd. Pay 1 loai ndm giau polysaccharides hoat tinh
sinh hoc, protein vdi cac axit amin thiét yéu, axit béo thiét yéu, chét xo, khoang
chat va vitamin. C4c nghién ctru hién tai da chi ra rang cac chét dinh dudng va
thanh phan hoat tinh sinh hoc cta loai nAm nay gop phan vao cac hoat dong
chéng ung thu, ha cholesterol mau, ha huyét ap, chdng béo phi, bao vé gan,
khang khuan, chdng oxy héa va prebiotic, cho thiy dy 1a mét loai thuc pham
chtic ning va duge pham dinh dudng day hta hen. Hién nay trén thé gidi loai
nam Pleurotus tuber-regium 1a mot loai nAm am thyc ¢6 gia tri kinh té cao.
1.3.2. Lgi ich va vai tro ciia ndm Pleurotus tuber-regium

Nam Pleurotus tuber-regium chtra nhiéu beta-glucan, mot loai
polysaccharide c6 kha ning gitip ting cudng mién dich, chéng lai su 14y nhiém
ctia virus, vi khuan va vi sinh vat gdy bénh. Beta-glucan c6 nguén goc tir P.
tuber-regium c6 thé gay ra apoptosis chong lai cac té bao ung thu va ting cudng
cac hoat dong mién dich va chéng khéi u. Nam Pleurotus tuber-regium con
chtra nhiéu hop chat bioactives nhu lovastin, pleurotin déu c6 tic dung chong
ung thu. Viéc tiéu thu ndm Pleurotus ¢ mirc do cao c6 thé lam giam nguy co
ung thu va cac bénh khac [8].

M6t hop chét c6 tac dung ha cholesterol c6 trong nam Pleurotus tuber-
regium d6 chinh 1a lovastin. Lovastin gitip tc ché hoat dong ciia enzyme
HMG-CoA reductase, enzyme nay tham gia vao qua trinh tong hop
cholesterol trong co thé.

Néam Pleurotus tuber-regium chira rat it chat béo. Pay 1a nhém ndm chira
nhiéu khodng chét kali gitip diéu hoa huyét ap, chat xo gitip giam nguy co méc
cac bénh tim mach, thiic ddy nhu dong rudt va ngin ngira tdo bon. Ngoai ra

nam nay cling chira nhiéu enzyme ti€u hoa, giap ho trg ti€u hoa thirc an.



C6 thé nodi nam Pleurotus tuber-regium 1a mot ngudn thyc pham lanh
manh véi ngudn protein, cacbohydrate, vitamin va khoang chat déi dao. Ndm
c6 thé dugc ché bién thanh nhiéu mon dn ngon va bd dudng. Khong chi dong
vai tro 1a ngudn thuc pham tét cho sitc khoe, ndim Pleurotus tuber-regium con
1a ngudn duge liéu quy bau cho con ngudi. Ndm c6 thé sir dung 1am thude chita
bénh nhu ting cuong hé mién dich, chéng ung thu, ha cholesterol, giam huyét
ap, tdt cho hé tiéu hoa va tdt cho strc khoe tim mach.

Hién nay, cac nha khoa hoc di chimg minh, trong nam c6 polyphenol va
L-ergothioneine, 1a cac chat chong oxy hoa can thiét cho co thé con ngudi.
Polyphenol 1a mot trong nhitng hoat chat ty nhién c6 nhiéu tic dung nhu chong
oxy hoa, khang viém, khang khuan, chéng di tmg va chong ldo hoa cho con
ngudi. Trong nam Pleurotus tuber-regium con chira flavonoid, c6 kha nang tao
phtic v6i cac ion kim loai nén c6 tac dung nhu chat xuc tac ngin can cac phan
g oxy hoa. Do d6, cac chét flavonoid c6 tic dung bao vé co thé, ngin ngira
xo vita dong mach, tai bién mach, 130 héa,.... Flavonoid con co tac dung bao
v€ h¢ tim mach, gidm nguy co tir vong do cac bénh 1y tim mach nhu thiéu mau
co tim, dau that ngyc, nhdi mau co tim, ... nhd kha ning chong oxy hoa khong
hoan toan cholesterol.

Nam Pleurotus tuber-regium con c6 thé c6 kha nang phan huy cac chat

ddc hai trong mdi truong, xir 1y rac thai 6 nhiém.

1.3.3. Hoat chit chéng oxy héa trong nim
Chat chong oxy hoa (hay chat khang oxy hoa) 1a chat tryc tiép hodc gian
tiép ngdn can, trung hoa, loai bd tac dung co6 hai cta céac géc tu do véi co thé.
Nhiing chat khang oxy hoa ngoai tac dung trung hoa cac goc tu do bang cach
nhuong mot dién tir ciia minh cho chung, qua d6 ¢ thé cét dat phan tmg day
chuyén, ngin chin ton thuong DNA do cac ddc chat gy ra; ching con c6 thé
khéng ché sy phat trién ciia cac té bao ung thu.
Céc hoat chat chong oxy hoa c6 trong ndm ludn thu hiit sy chii y nghién
ctru cua cac nha khoa hoc. Ng6 Xuan Manh va cong su (2014) da nghién ctru
vé ham luong polyphenol va kha niang chéng oxi hoa cua chung trong mot sb

loai nAm 4n da chimg minh hoat tinh chdng oxi héa trong 05 loai ndm nghién



ctru (ndAm SO trang, ndm So tim, ndm Dui ga, ndm Ngoc cham, ndm MJ): ciing
khac nhau vé hoat tinh chéng oxy hoa cia ting thanh phan cta cay nim nhu
than, mi, ré,... Hoat tinh chéng oxi héa trong mil, than, ré nim Mo cling 1a cao
nhat (mi nim 337,9+4.2 umol TE/100g, than nam 284,0 + 1,5 umol TE/100g,
PPP ndm 135,2 + 1,8 pmol TE/100g trong khi cac chi tiéu d6 thap nhat & ndm
Ngoc cham [2].
1.4. Khii quat dic diém Khu bao ton thién nhién Thuwong Tién, tinh Hoa
Binh
1.4.1. Piéu kién tw nhién ciia Khu bdo ton thién nhién Thuong Tién

Ban Quan 1y Khu Béo t6n Thién nhién Thuong Tién dugc thanh 1ap theo
Quyét dinh s6 1242/QP-UB ciia UBND tinh Hoa Binh ngay 09/10/2000. Dién
tich Khu BTTN Thuong Tién duoc quy hoach bao ton va phat trién bén viing
v6i tong dién tich 6304,7 ha bao gom ba phan khu:
- Phéan khu bao v¢ nghiém ngat: 1496,0 ha
- Phan khu phuc hoi sinh thai: 4745,96 ha
- Phan khu dich vu hanh chinh: 62,81 ha
a. Vi tri dia ly

Vi tri dia 1y: Khu Bao ton Thién nhién Thuong Tién nam & phia Tay cua
tinh Hoa Binh va nam trong ving dia 1y sinh hoc Tdy Bac Viét Nam. Toa do
dia 1y: 20°30- 20°40' d vi Bac, 105°20' - 105°30' d6 kinh Péng. Thuong Tién
nam trén ranh gi6i hanh chinh cta 3 x4 1a Quy Hoa (huyén Lac Son), Kim Tién
va Thuong Tién (huyén Kim Boi). Phia Pong giap xa Ha Bi, Kim Tién huyén
Kim Bo6i; Phia Tay gidp cac xa Xuan Phong, Yén Thuong, Yén Lap huyén Cao
Phong; Phia Nam giap xd Quy Hoa huyén Lac Son; Phia Bic gip cac xa Hop
Pong, Pong Bac, Vinh Tién huyén Kim Boi.
b. Pic diém dia hinh

Pia hinh ctia Khu Bao tdn Thién nhién Thuong Tién dic trung boi hé nti
¢ d6 cao trung binh tir 300 - 1.000 m so méi mat nudc bién. Piém cao nhét
trong Khu Béo ton dat 1.073 m, day ciing la ndi cao nhat trong Khu Béo ton.
Dién tich rimg ctia Khu Bao ton chil yéu nam trén cac ving c6 do dbc 16n, bi hai
day nai C6t Ca va Cot Co chia cit, chi c6 mot it dién tich rimg twong ddi bang

nam xen gitra hai xa Thugng Tién va Quy Hoa. Khu Béo ton nam trén vung nti
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d4t cao nhit cta hai huyén Lac Son va Kim Boi, thd nhudng chu yéu la cac loai
d4t feralit vang va xam, hinh thanh trén cac d4 me¢ Sa Thac va Bazich. O khu vuc
Doi Thung thude xd Quy Hoa, da granit twong d6i phd bién & cac ving thung
liing va sudi 16n. Pay ciing 1 khu vuc phan bd chinh cua loai dat feralit vang voi
thanh phan cat pha 16n d& bj x6i mon va rira tréi khi mat tham thuc vat che phu
bé mit [1].

Tom lai, dia hinh tai Khu Bao t6n Thién nhién Thuong Tién da s6 c6 do
cao vua phai, do dbc khong qué 16n va diéu kién thd nhudng phu hop cho cac hé
sinh thai rimg 14 rong thudng xanh phat trién. P9 che phu rimg twong ddi cao
v6i nhiéu cay gd 16n phat trién gitup chan anh sang 16n va tao moi truong co do
am cao, rat phu hop cho su phat trién ctia nim 16n.

c. Khi hdu va thiiy vin

Khu Bao t6n Thién nhién Thuong Tién nam thudc ving khi hau nhiét doi
gi6 mua c6 mua dong lanh, mua nhiéu mua he, thoi ky kho tir 2 dén 3 thang.
Pay 1a mot trong cac ving c6 lwong mua 16n ciia tinh Hoa Binh va 1a ving dau
ngudn cia thuong luu song Boi va song Buoi. Cac s6 liéu quan tric tai Tram
Khi tuong Thiy vin Kim Boi cho thay, mua mua kéo dai tir thang 4 dén thang
10, tap trung ti 90,38% tong lwong mua ciia ca nam.

Gi6 mua Pong Bic thinh hanh vao mua dong, lam cho Khu Bao ton
khong c6 mua kho rd rét nhu Tay Béc va dong thoi tao nén nén nhiét thap, do
am khong khi cao va c6 mua phun. Gié mua Tay Nam gay kho nong vao dau
mua ha va mua vao thoi gian sau d6. Gié mua Pong Nam thoi tir Bién Pong
vao, thinh hanh trong cac thang cudi ha dau thu, gy mua chii yéu cho Khu Bao
ton.

Do 4m trung binh cta khu vuc dat 85%, vo1 do am toi cao 1a 89% va tbi
thap 13 80%. Nhiét do binh quan cta khu vuc 13 23°C, v6i nhiét do cao nhat 13
29°C, thap nhat 14 10° C. O cac dinh cao nhu Cét Ca, d6i Thung c6 thé ¢6 bang

gia hinh thanh trong mot thoi gian ngan vao cac ngay dai han.
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Phan 16n hé thity cia Khu BTTN Thuong Tién, tinh Hoa Binh 1a céc
nhanh ctia song Boi; con song chay theo hudng Pong — Nam trudc khi d6 vao
song Day. Hé thity ciia Thuong Tién c6 4 chi luu va voi hé sudi nhé chang chit,
c¢6 nude quanh nam, véi sudi Thuong Tién chay vao song Bdi theo hudng Dong
Nam. C6 mot sé sudi nho khac chay vé huyén Lac Son & phia Nam cua Khu
Bao ton [1].

Nhén xét: Khu Bao ton Thién nhién Thuong Tién thudc kiéu khi hau dic
trung cua mién Bic Viét Nam véi 4 mua xuan, ha, thu, dong, trong d6 mua ha
dai. Piéu kién khi hau twrong ddi 6n hoa rat pht hop voi su sinh truéng cta va
phat trién ctia thuc vat va cho su tai sinh rung. Pac biét 1a khoang thoi gian tur
thang 4 dén thang 10 c6 luong mua 16n 13 mua phat trién manh mé cta ndm
16n.

d. Tai nguyén dong - thuc vat

Theo két qua diéu tra danh gia tai nguyén sinh vat ciia khu bao ton da
xac dinh duoc:

- V& thuc vat: ¢6 648 loai, 397 chi, 144 ho, 4 nganh, trong dé co: ¢o to1
39 loai ¢6 tén trong cac van ban phap quy vé bao ton, gdm Sach Do Viét Nam
(24 loai), Nghi dinh 32/2006 (8 loai) va Danh luc D6 IUCN (13 loai). Trong do
c6 cac loai nguy cap nhu: Thién tué 14 che, hoa tién, gi huong, Pinh vang, day
moéi, binh boi, nghién dat, lan qué....

-Vé dong vat: c6 59 loai dong vat c6 vu, 21 ho, 8 bo, trong do6 co: 18
loai trong sach dé Viét Nam, 23 loai thuoc Nghi dinh s6 32, 36 loai danh luc
d6 TUCN: Céac loai cu li, Ciy muc, cay gdm, cay huong, méo rimg, soc bay,...

- V& chim: C6 128 loai, 37 ho, 13 b9, trong d6 co cac loai trong sach dé
Viét Nam nhu: Diéu hoa mién dién, Ung an d¢, cat lung hung, cd méo hoang
cé), cu vo mat tréng,...

- Lép bo sat, ludng cu: Co6 53 loai, 14 ho, 4 bo, trong do co cac loai quy
hiém nhu: Rén soc rua, rin cap nong, tac ke, énh gai, éch vach,... [10].

Bén canh d6, theo Danh muc cac loai thuc vat Viét Nam (phﬁn Nim —
Trinh Tam Kiét va cac tac gia khac, 2001) gom 2250 loai trong d6 c6 1250 loai
nam 1én; thi hién chua c6 danh muc nim 16n néi chung va chi Polyporus noi

riéng tai khu vuc tinh Hoa Binh. Nhu vay, viéc thuc hién nghién ctru chi
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Polyporus s& gop phan danh gia da dang nAm 16n, bo sung cho danh muyc nim
tai Hoa Binh, Viét Nam.
1.4.2. Piéu ki¢n kinh té - xa hji

V& dan sd, voi dién tich khu bao ton nam trong ranh gidi hanh chinh 3
xa thudc 2 huyén cé téng $62.316 ho , 11.515 nhan khau.

Co cdu dan toc bao gébm dan toc muong chiém da sé (vao khoang hon
95%), con lai 1a cac dan toc Kinh, Thai va Tay. Béng bao thuong dinh cu tai
cac thung liing rong va gan cac con sudi dé thuan tién cho viéc canh tac ciling
nhu sinh séng [10].

Nam trong ving 16i 1a x6m Khi, chil yéu 13 dan toc Muong véi 39 ho
dan. Nhiing ngudi dan tai xom Khi 1a lyc luong thuong xuyén phdi hop véi
can bo kiém 1am giam sat, bao vé khu vyc vung 16i ciia Khu bao ton Thién
nhién Thuong Tién.

Nhin chung, dua vao dac diém diéu kién tu nhién, kinh té - x3 hoi cua
Khu BTTN Thuong Tién, tinh Hoa Binh cho thay khu vuc ndy c6 tiém nang da
dang sinh hoc cao. Do noi day c6 lugng dia hinh cling nhu diéu kién tu nhién
pht hop cho su phat trién cua cac lodi nAm 16n néi chung va ndm nho nodi riéng

[1].
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CHUONG 2.
POI TUQNG, PHAM VI VA PHUONG PHAP NGHIEN CUU

2.1. Pham vi nghién ciru ciia dé tai
- Khu Bao tdn Thién nhién Thuong Tién, tinh Hoa Binh.
- Phong thi nghiém truong Pai hoc Tai nguyén va Moéi Truong Ha Noi
- Khu vyc thu mau tai Khu bao ton thién nhién Thuong Tién, tinh Hoa
Binh 13 noi c¢6 dia hinh hiém trd, nhiéu sudi va doi nti. Khu vue di khao sat 1a

khu vuc di qua khu subi thudc xa Hop Tién, huyén Kim Boi

DONG DANH

x0m Kha, xa
Hop Tién qua
SU6i M‘l:lc : T’huong Tién

Khu bao ton thién nhién Thuong Tién

ThuéngTien)

Hinh 2.1. Tuyén dwong thu mdu tai Khu BTTN Thugng Tién
Dua trén ban d6 dia hinh ctia Khu bao ton thién nhién Thuong tién va

huéng dan ciia can bo kiém 1am dé 1ap tuyén thu mau diéu tra. Thu mau theo
tuyén mau xanh: i x6m Kha, xa Hop Tién qua sudi Muc, huéng Cao Phong.

Tuyén diéu tra duoc thuc hién tai vung 161 cia Khu BTTN Thuong Tién,
tinh Hoa Binh. Tuyén thu mau dai hon 2 km di qua nhiéu dang sinh canh khac
nhau, trén tuyén cé cac tuyén phu hinh xwong c4 dai 100 —200m. Sau d6 di 1én
khu vuc c6 qua ddi dat, noi c6 nhiéu loai thuc vat va sinh canh khac nhau.

Trong qua trinh thu mAu theo tuyén, chi ¥ tap trung tai nhiing noi co
bong ram va nhiéu gb muc nhu bia rimg, ven sudi... 14 noi tip trung nhiéu loai
nam 16n.

Thoi gian nghién ciru thang 1-10/2024.
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2.2. Poi twong nghién ctru cia dé tai

Nam Pleurotus tuber-regium thu thap & khu bao ton thién nhién Thuong

Tién, tinh Hoa Binh.

2.3. Phuong phap nghién ciru va ky thuat sir dung

2.3.1. Phwong phdp thu mdu va phén lip nim dwoc liéu Pleurotus tuber-
regium

MaAu ndm nim thu tai khu Béo tdn Thién nhién Thuong Tién, tinh Hoa
Binh. Nam phat trién bang bao tir, bao tir nAm phat tan trong khong khi tir noi
nay sang noi khac va theo nhiéu hudng khéac nhau, vi vy nam s& phat trién mot
cach ngau nhién, khong c6 dinh & mot dic diém dia hinh nao. Do d6 miu sé&
duogc tim kiém va thu thap mot cach ngdu nhién doc theo tuyén dudng thu mAiu.

Déi vai nhitng mau sdng trén than gd 16n, phai ding dao nhon dé tach
ching ra khoi than cay. Khi tach can lay ca mot phan nhé gia thé ma nam song,
ghi chép nhanh cac thong tin (dic diém hinh thai, mau sic, ngay thu, vi tri, do
cao), vi tri cac dia diém thu mau dugc ghi lai theo s6 liéu kinh d6, vi d6 va do
cao. Mdi mau thu duoc dé riéng trong mot hop, c6 ky hiéu riéng va dugc bao
quan trong hop dung mau riéng hoic goi riéng trong to gidy bac (khoéng dé
chung méu dé tranh cac bao tir nAm Ian 16n vao nhau).

Mau dugc phan 1ap trén moi trudng PDA, nubi cay hé sgi va tch hé soi
thuan khong 1an tap hé soi nAm méc va céc vi sinh vat khac, phan lap dén khi
quan sat thay cac khuan lac hé soi riéng r& va dong nhat. Kiém tra duéi kinh
hién vi dé xem c6 1an hé soi nam khac hay khong, dén khi dat & muac thuan
d6ng nhat s& duoc cay chuyén thuan sang mdi trudng 6ng nghiém dé luu gitr
giong. Sau do st dung cac moi truong PCA, MEA, MCM, khac nhau dé nghién
ctru dic diém hé soi thich nghi trén cac méi truong do.

2.3.2. Phwong phdp phén tich dic diém sinh hoc mdu ndm

Dic diém hinh thai rat quan trong dé phan loai dén chi va loai. Mau thu
duogc s& duge mo ta hinh thai bén ngoai cac dic diém co ban (mii ndm, phién
nam, cuéng nam, mau séc,...) va séy & nhiét do 40-45°C. Sau d6 dugc quan sat
truc tiép dudi kinh hién vi Olympus CX21, chup anh va mé ta dic diém bao ti,

hé so1 ghi nhan khi quan sat.
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Mau vat dugc phan tich tai phong thi nghiém cua trudng Dai hoc Tai
nguyén va Moi truong Ha Noi. Cac budce thuc hién phan tich mau vat bao gom:

- M@ td ddc diém hinh thai bén ngoai

+ Cac thong tin can mo ta: Mii nam (pileus): Kich thudc, hinh dang, bé
mat, mau sac; Thit ndm (context): Do day va mau sic; Phién nim (lamellae):
Céch dinh, khoang cach, d6 rong, mau sac; Cudng nam (stipe): kich thuéc, hinh
dang, bé mat, mau sic ¢ dinh va & chan, cac dinh & r&; Mui; Vi; Cach moc va
chat nén; Dia diém thu mau

- M6 ta ddc diém hinh thdi hién vi

Mau dugc phan tich tét nhat 1a mau twoi ngay sau khi thu mau, hoac phan
tich ngay sau 24h thu mau, va soi kinh hién vi:

+ Trudc hét ta cat 1 phan qua thé nam gdm maot phan moé mii va thé sinh
san (phién, dng), sau do cat lat doc va ngang.

+ Vi nam phién tach khoang 2-3 phién véi ca phan moé mii roi ding dao
cao cat theo chiéu vudng goc vai phién (song song vai chiéu thang dung cua
qua thé); Vi nam 15, ngoai cac lat cit doc, khong thé thiéu duoc cac 14t cit
ngang vuéng goc vai dng. Ngoai ra, dé quan sat rd hon hé théng soi nam rdi dé
trén lam, dung hai kim nhon tach nho soi nam ra ma quan sat doc theo chiéu
dai cua soi.

+ Cat mot manh that nho va mong tirng bo phan cua ndm nhu 14 ndm, mi
nam va cudng nim dé soi c4c cau tric hién vi. Thuong dung vat kinh phéong
100x dé soi mau.

+ B30 tir nam thuong duoc tim thay khi soi 14 nam, ta c6 thé thay hinh
dang phong to cua chang khi soi kinh 100x.

+ L& nam, mii nAm, than ndm thudng dugc soi dé xem cau tric cau tao
(Hinh 1, 2, 3).

+ Nhitng mau tuoi duge cit mong va thudng duge quan sat trong nudc
cat. Khi miu nim qua bé va kho lai, trude khi cit ¢6 thé ngdm vao trong nudc
dé dé dang cho viéc cit va soi. Khi soi tai vt kinh 100x phai dung dau soi kinh,
sau khi sir dung xong dung isopropanol dé lau sach kinh hién vi, phién kinh va
lamen kinh duogc rira bang nude xa phong tai phong thi nghiém.

2.3.3. Phwong phap PCR va gidi trinh tw
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+ Phan tich tdch chiét DNA: Cho 0.4 g bot sinh khéi ndm (thu nhan tu
canh tredng ndm sau 5 ngay nudi cay nghién trong nito 16ng) vao éng eppendorf
2ml, bé sung 1,6 ml dung dich dém chiét: 100mM Tris-HCI pH 8,5; 20mM
EDTA (pH 8,5); 2% CTAB; 1,5M NaCl; 2% PVP-40; 10mM NaHSO3; 1% 2-
mercaptoethanol. U hdn hop & nhiét d6 65°C trong 15 phdt, ly tam 10000
vong/phat. HGt 800 pl dich ndi cho vao dng eppendorf 2ml chira 800 pl hon
hop CIAA. Tron déu va ly tam 10000 vong trong 5 phat. Hat 350 pl dich noi
cho vao dng eppendorf chira 700 pl isopropanol, dao tron déu va ly tam 10000
vong trong 15 phut. 6 dich noi va rira két taa bang 1000 ul ethanol 70%. Hoa
tan DNA trong 50 pl dung dich dém TE 1X. Giit DNA ¢ -20°C.

+ Phan tich PCR: Thanh phan phan tng PCR bao gom: 5 ul dém (20
mM Tris-HCI; 20 mM KCI; 5 mM (NH4)2S04; 1,5 mM MgCI2, pH 8,3), 4 ul
dNTP, 2 pl moi mdi loai, 2 ul Tag DNA polymease (Fermentas), 2 pl khuon
DNA. Chu trinh nhiét bao gom: 94°C trong 3 phut, nhan gen trong 27 chu trinh:
94°C trong 30 gidy, 58°C trong 30 gidy, va 72°C trong 30 gidy. Budc cudi
cung: kéo dai chudi ¢ 72°C trong 5 phat. San pham PCR thiét ké co kich thudc
500 bp. Kiém tra san pham bang dién di trén 1% gel agarose.

+ Giai trinh tu ITS: gai mau giai trinh ty (hd tro tir du an caa Vién Nam
va Cong nghé sinh hoc) dé hd trg xac dinh dinh danh mau nam.

San pham PCR duoc tinh sach qua cot PureLink™ PCR Purification Kit
(Invitrogen). Kiém tra d6 sach cua san pham PCR trén gel agarose va gui giai
trinh tu. Trinh ty thu dugc dugc so sanh vaéi cac trinh tu ITS trén ngan hang
Genbank (http://www.ncbi.nlm.nih.gov/blast/), qua d6, dinh tén nam:
https://blast.ncbi.nlm.nih.gov/Blast.cqi

Trinh tu nucleotide vung ITS caa chung E03TT24 dugc phéan tich va so
sanh voéi cac trinh tu nucleotide ving ITS ciia cac loai nam 16n khac bang cong
cu BLASTN trén Genbank dé xac dinh loai tuong dong. Cay phat sinh loai duoc
phan tich dwa trén phuong phap Maximum likelihood bang cong cu MEGA X
véi hé sb bootstrap 1000 lan 13p lai dé danh gia ¢6 mirc d6 tng ho nhanh cua
cay (Kumar & cs., 2018) [11].

2.3.4. Phwong phdp thir nghiém cdc diéu ki¢n thanh phin méi truong nudi

cdy hé sgi nam dam bdo sinh truwong va phat trién cua hé sgi nam dwoc liéu
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- Anh hudng ctia mdi trudng nudi cay: nudi hé soi trén cac moi trudng nudi cdy
khéac nhau nhu MEA (Malt Extract Agar), PDA (Potatoes Dextrose Agar), CZ
(Czapek) [3,12].

- Anh hudng ctia pH: Sau khi tim diéu kién méi trudng thich hop, ndm duoc
thir nghiém pH t6i vu théng qua céc gia tri pH 6 — 6,5 — 7 [4].

- Anh huong cua nhiét do: nhi¢t do tdi uu cho sy sinh truong cua h¢ soi nam
duogc liéu Pleurotus tuber-regium s¢ dugc nuoi thur nghiém trén moi truong
thich hop & nhiét d6 20°C, 25°C, 30°C va 35°C [9,10].

a.  Diéu kién méi truong

- Nam Pleurotus tuber- regium 1a loai nam wa nhiét, thich nghi tot v6i khi
hau nhiét d6i va can nhiét d6i. Nhiét d6 thich hop cho ndm Pleurotus tuber
regium sinh trudng va phat trién 1a tir 25-30°C, d6 am twong d6i 60-80%"!

- Khi nhiét do thép hon 20°C hoic cao hon 35°C, ndm s& chim phat trién
hodc ngimg phat trién. Khi do am thap hon 60%, nAm Pleurotus tuber- regium
s€ bi nhan nheo, kho héo.

b.  Chat dinh dudng

- Nam Pleurotus tuber-regium 1a loai nAm di dudng, can c6 ngudn dinh
dudng day du dé sinh truong va phat trién. Chat dinh dudng chi yéu cho nim
Pleurotus tuber regium la mun, cht hitu co, cellulose, hemicellulose, lignin, ...

- Nam Pleurotus tuber-regium co thé sinh truéng trén nhiéu loai gia thé
khac nhau, nhu: rom ra, mun cua, ba mia, ... Tuy nhién, gia thé tot nhat cho
nam Pleurotus tuber-regium 1a gia thé co6 ham luong cellulose cao, do pH tir 6-
7[4].

c. Cham soc

- Cham s6c nam Pleurotus tuber-regium dung k¥ thuat gitip ning cao nang
suit va chat luong cua ndm. Cac bién phap chim séc ndm Pleurotus tuber-
regium bao gdm: tudi nudc, diéu chinh nhiét do, pH, ... [4].

- Nam Pleurotus tuber-regium can dugc tudi nude thuong xuyén dé dam
bao d6 am thich hop cho nam phat trién. Nhiét d6 va do am trong nha tréng
nam Pleurotus tuber regium can duoc duy tri 6n dinh trong khoang 25-30°C va
60-80%.

d.  Thoi gian thu hoach
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- Thoi gian thu hoach nam Pleurotus tuber-regium 1a khi ndm c6 duong
kinh trung binh 3-5 cm. Néu thu hoach mudn, nim sé& bi gia, cimg va giam chat
luong [4].

e. Phuong phap thu hoach
- Nam Pleurotus tuber-regium duoc thu hoach bang cach hai ca cum gdm ca
phan chan ndm sau d6 cat bé phan cuéng nim cach goc khoang 2-3 cm. Nam
sau khi thu hoach can dugc bao quan & noi thoang mat, tranh 4nh nang truc tiép
[4].

2.3.5 Phwong phap xw ly so liéu

Két qua nghién ctru dugc xtr 1y thong ké bang phan mém Excel 2019 va
Graphpad Prism 9.1 dé bién tap, tinh toan, xtr ly, danh s6 cac s6 liéu thu thap
va xdy dung biéu d6 phan tich.

2.3.6. Phwong phdp nuéi trong thir nghiém

a. Nudi trong mdi truwong cap 1

Héa chit, dung cu, thiét bi: Nguyén liéu, hod chat, dung cu thiét bj cho moi
truong nudi cdy cap 1.

- Thanh phan moi truong cip 1: Khoai tdy : 200g; Agar : 20g;
Dextrose/Glucose: 20 gam; Nudc cat: 1000mL; chinh pH bang NaOH 10%;

- Dung cu: Dia petri; Ong nghiém dai; Binh tam giac 250ml; No6i, Pén con; que
cay; ...

- Thiét bi: Bép dién; Noi hép thanh trung; Tu céy; Ta séiy; Can dién tir; Tu lanh
b. Nudi trong méi trudng cap 2

Héa chit, dung cu, thiét bi: Nguyén liéu, hod chat, dung cu thiét bj cho méi
truong nudi ciy cap 2.

- Thanh phan méi trudng cap 2: thoc: 400 gam, cam gao: 25 gam, cam ngo:
25 gam.

- Hoa chat: Con, nudc cat

- Dung cu: que céy, 6ng nghiém, binh thuy tinh, ndi, dén con
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truong nudi cay cap 3.

- Nguyén liéu: Mun cua, cam gao, cdm ngd, ba mia,
- Dung cu: que cay, dén con

- Thiét bi: can, ndi hap thanh tring, ti ciy

Quy trinh thuc hién

{ Mun cua Xt 1y so bd Ba mia

U dbng

Phoi tron
nguyén li¢u

DPong bich

Hap thanh tring

Gidng cap II Ciy gidng
Nhiét do Nudi sgi
Thu hoach

So d6 quy trinh nudi trong giong nim cdp 3

a. Chuan bi moi truong cap 3 (Co chat nuoi trong)
* X1 1i so bo ba mia
Budc 1: Ba mia sau khi dugc lay vé can bam nhé kich thudc khoang 2-
4cm. Sau do6 rira sach vo1 nude nhiéu lan va ngdm nudce it nhat 12 tiéng dé loai

b6 b6t duong co trong ba mia. Thuc hién lién tuc trong 48 tiéng.

Budc 2: Sau thoi gian ngam dé€ loai bé duong, vot ra dé rdo nude roi dem
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phoi kho ba mia.

Budc 3: U dong ba mia v6i nudce voi ti 18 20% tron déu. Cha y: Boép chit
ba mia trong tay thdy uét k& tay 1a dat yéu cau, khong duoc qua kho hay qué
wét. Lic ndy, d6 am cta ba mia khoang 75%.

Budc 4: Sau 1-2 ngay nén déo déng ba mia dé tranh bi mia qua ndng

cling nhu luong am khong déu. U dong tir 4-7 ngay ta thu dugc co chat ba mia.

mia Hinh 2. 5. U déng ba mia

Hinh 2. 4. Phoi khéo b

N

* XU li so b0 mun cua

Budc 1: Mun cua sau khi 1ay vé chi can u dong tuong ty nhu ba mia voi

voi 20%, luong nudc am ke tay.

Budc 2: Pao dong sau 1-2 ngay gitp ba mia qué nong ciing nhu 1am déu

lwong 4m trong mun cua. U dong tir 4-7 ngdy ta thu duoc co chit muin cua.
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* Quy trinh dong bich va ciy truyén voi méi trudng cip 3:

Hinh 2. 6. U déng min cwa

Budc 1: Co chat sau khi duge u dong véi vor duge dem di phoi tron voi

ti 1€ nguyén li¢u theo cac cong thic sau:

Céng thirc c6 nguon dinh dwéng la cdm gao

1. Mun cwa: Cong thirc phdi tron mun cua vdi cdm gao

n . | Congthitc2 | Congthitc3 | DSiching
0
STT Cong thirc 1 (%) (%) (%) (%)
Min cuwa 75 79 83 99
Cam gao 24 20 16 0
Bot nhe
Cao 1 1 1 1

2. B& mia: Cong thirc phéi tron bd mia véi cam gao

STT Cong thitc 1 | Cong thitc2 | Céongthicc3 | Doi ching
(%) (%) (%) (%)
Bamia 75 79 83 99
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STT Cong thirc 1 | Cong thirc 2 | Cong thire 3 Péi chirng
(%) (%) (%) (%)
Cam gao 24 20 16 0
Bot nhe
CaOo 1 1 1 1

3. Mun cwa va ba mia: Cong thirc phoi tron mun cua va ba mia véi

cam gao
STT Cong thirc 1 | Cong thirc 2 | Cong thire 3 Poi chirng
(%) (%) (%) (%)
Mun cua va 75 79 83 99
ba mia
Cam gao 24 20 16 0
Bot nhe CaO 1 1 1 1

Céng thire ¢é nguon dinh dwéng la cdm gao va cdm ngé

1. Mun cwa: Cong thirc phoi tron mun cua véi cdm gao va cam ngo

STT Cong thirc 1 | Cong thirc 2 | Cong thirc 3| Poi chimg
(%) (%) (%) (%)
Mun cua 75 79 83 99
Cam gao + 24 20 16 0
Cam ngo
Bot nhe CaO 1 1 1 1

2. Ba mia: Cong thirc phdi tron ba mia véi cam gao va cam ngd
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STT Cong thirc 1 | Cong thirc 2 | Cong thice 3 | Doi chirng
(%) (%) (%) (%)
Ba mia 75 79 83 99
Cam gao + 24 20 16 0
Cam ngo
Bot nhe CaO 1 1 1 1

3. Mun cua va ba mia: Cong thirc phoi trdn mun cua va ba mia véi

cam gao va cam ngo

STT Cong thitrc 1| Cong thire | Cong thirc | Doi chimg
(%) 2 (%) 3 (%) (%)
un o va 75 79 83 99
4 mia
Cam gao + 24 20 16 0
Cam ngo
B0t nhe CaO 1 1 1 1

Bb sung thém bdt nhe CaO (voi bot) 1a mot cach giup bich nam tranh
nhiém khuan tir méi truong bén ngoai gay hu hong bich nam.

Budc 2: Dong bich v6i tig ti 18 nhur trén, mdi bich c6 trong lugng 1kg.
Dung bong khong thdm nudce va diy chun dé dong miéng thi, boc gidy bao 1én
dau nut bong gitp thim nude khi mang di hap thanh tring.

Budc 3: Hap thanh trung mdi trudng cip 3 & 121°C trong 60 phat. Khi
ndi hap ha hoan toan ap suit moi mé ndi. Cho cho dén khi moi truong ngudi
hoan toan méi tién hanh ciy truyén méi truong cap 3.

Budc 4: Dung que cy dd dugc thanh tring va dé ngudi 1ay hé soi trong

moi trudng cap 2 (mdi truong thoc) cdy truyén sang lan lugt cac bich.
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Budc 5: Nudi trong hé soi trong moi truong cip 3 khoang 10-15 ngay
trong nhi¢t do 25-30°C, hé soi lan tréng toan bd co chat.

Budc 6: Khi hé sgi di lan hét, tién hanh rach bich ndm. Cha y: dung dao
lam d3 thanh tring dé rach bich, rach cac duong tir 3-5cm, mdi dudng cach

nhau 5-7cm dé qua thé nam dugc phat trién ra bén ngoai.

Budc 7: Sau khi rach bich tién hanh tudi don ndm. Tudi phun swong
xung quanh bich mdi ngay 2 lan.

Budc 8: Sau 3-5 ngay, qua thé s& phat trién ra bén ngoai thanh cum, sau

10-15 ngay c6 thé thu hoach. Khi thu hoach cin ngit ca cum, tranh dé lai chan

nam lam hong bich nam.

Hinh 2. 7.Co chit sau khi phéi tron véi nguyén liéu dwoc dong bich

A. Co chat ba mia B. Co chdt min cua
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Hinh 2. 8. Hép thanh triing moi

truong cdap 3

Hinh 2. 9. Cdy truyén méi trwong cip 3
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CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phén lap thuin chiing nim dwgc liéu Pleurotus tuber-regium
tai Khu bao ton Thién nhién Thwong Tién, tinh Hoa Binh
3.1.1. Pdnh gid diic diém diéu kién tw nhién tai khu vwe nghién ciru

Két qua nghién ctru tai KBTTN Thuong Tién, tinh Hoa Binh sau 2 lan
di khao sat va thu mau thuc dja, nhom nghién ctru nhan théy do dia hinh khu
vuc Thugng Tién con nhiéu kho khin, khong thé tién sau vao trung tim ving
16i. Cung véi diéu kién thoi tiét khong thuan loi, cu thé 1a ¢6 mua 16n trong
rimg nén viéc tiép can loai nam duoc liéu Pleurotus tuber-regium khong don
gian. Vao thoi diém 1y mau ngay 1/6/2024 1a khoang thoi gian khoang mot
tuan sau mua, day la diéu kién thuan loi cho cac nhém nam phat trién manh.
Thoi diém di thu mau ldc ndy troi nang gat, kho rdo thu dugc miu ndm
Pleurotus tuber-regium.

Hinh 3.1: Nam dwoc liéu P!eurotusjuber—regium
(A. Khu viee thu mau; ~B Mdu thu duoc)
Qua qua trinh di€u tra, thu thap cac mau nam l6n tai khu BTTN Thuong

Tién, tinh Hoa Binh cho thay diéu kién tu nhién, méi trudng ¢ tuyén di ldy mau
cO nén nhiét thép, do Am khong khi cao, d§ phu tham thuc vay day xem k¢ gitia
cac nhom cay bui, cay thap va cay gb 1on. Pay chinh 1a diéu kién thich hop cho

sy phat trién ctia nam lon tai day, mac du 1a nang nong toan by khu vuc mién
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Bic, nhung tai khu vuc léy mau van c6 do 4m tuong ddi cao do khu vuc léy
mAu gan sudt va xung quanh ciy to nhiéu thyc vat che phu cac ting. Két qua
nghién ctru tai khu BTTN Thuong Tién, tinh Hoa Binh sau khi di diéu tra va
thu mau thuc dia di thu dwgc miu nidm duoc lidu Pleurotus tuber-regium
(E03TT24) tai khu vuc nghién ctru (hinh 3.1).
3.1.2. Phan ldp chiing ndm dwoc liéu Pleurotus tuber-regium

Mau thu duoc qua thé con twoi dang phat trién trén cay d6 nam ngay gbc
cdy. Mau E03TT24 thu dugc & d6 cao 400m, vi do 20.28.37,58” va kinh do
105.25.59,07".

Mau duge phan 1ap trén moi truong PDA, quan sat qua trinh sinh truéng
ctia hé soi ¢ nhiét 46 30°C, két qua phan lap dugc thé hién & bang 3.1.

Bing 3.1. Két qud phdn ldp hé soi ném dwoc li¢u

Sinh truwémng hé

: X . . 10 | Pic diém h¢
soi (mm) | 3 ngay | 5ngay | 7 ngay . .
X ngay so1

So1 moc déu,

EQ3TT24 34+0,0 | 46 +0,6 | 53+0,0 | 58+0,0
nhanh

Bang 1 cho thy soi nam Pleurotus tuber-regium c6 mau tring, moc déu,
tda tia tron, nhin rd soi. Quan sat theo ngdy cho thiy hé soi moc day dan theo
tho1 gian nudi céy, bé mat soi min, xép, tao cac tia theo duong kinh hinh tron.
O ngay nuoi céy thir 5, cho théy r0 hinh anh dang soi cua nam mong, hé soi lan
theo cac nhanh tila gidng nhu 1é& cdy theo hinh tron. Tir sau ngdy nudi cay thir
5 dén ngay thr 7, két qua cho thay hé soi nAm lan thanh cac 16p chong 1én nhau,
duong kinh hé soi tiép tuc ting dan. Pén ngdy nudi ciy thwr 10, xuat hién cac
vong tron ddng tam tir nho dén 16n, day 1a cac 16p soi nAm moc chdng 1én nhau
va 16n dan 1én, trung tdm hé soi ndm dan nga sang mau vang. Téc do ting
trudng ctia hé soi nam Pleurotus tuber-regium duoc thé hién rd trong hinh
3.2.
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Khi hé soi lan hét dia petri s& xuat hién qué trinh sinh trudng cia
qua thé ngay bén trong dia petri. Piéu nay chtng t6 miu nim duoc liéu

phat trién tot & diéu kién nudi cdy trén moi trudng dia petri (Phu luc).

Hinh 3.2: Két qud sinh truéng hé sgi ndm
3.2. Pac diem sinh hoc nam dwoc liéu Pleurotus tuber-regium

Qua thé ndm Pleurotus tuber-regium c6 dang phéu léch véi tAm phién

nam. Mii nam (pileus) c6 duong kinh 20-50 mm, vién mil nAm khéng dong déu,
c6 16ng ngan pha bén trén mil nAm va thua dan khi qua thé nim trudng thanh,
c6 mau kem sang, doi khi c6 mau nau sang. Thit nAm ¢ mii nAm c6 mau tring
sira, c¢6 kich thudc khoang 5 mm; Phién nam khi con non c6 kem sang, va mau
nau kem & qua thé trudng thanh, cac 14 nAm xép sat nhau va c6 kich thudce 0,5-
1mm. Cubng nam c6 kich thuéc dao dong 20-50 mm x 5-15 mm, cudbng ndm
gan gdc c6 16p 16ng ngan, min, khi con non c6 mau kem sang & sat phién nim
va dam dan dén mau vang niu tir gitta cudng ndm dén sat chan nim, khi truong
thanh mau s& dan sang hon. Qua thé ndm c6 mli thom cta ndm dic trung, kha

gidng mui nam so va dai chac hon nam so, c6 vi ngot diu.
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Quan sat dudi kinh hién vi bang 2 loai thudc thir Melzer va Coéng do cho
thdy: hé soi co kich thudc nho, thanh mong, soi dai, phan nhanh dan xen (hinh
3.3a). Hé soi bat mau thudc nhudém hoi vang, bé mit soi nhin duge cau tao boi
cac t& bao ndm c6 vach té bao mong (hinh 3.3¢). Bao tir ¢6 kich thudc nho. Bao
t0 hinh bau duc hodc elip dai, tron 2 dau. Bao tir khong bét mau thude thir Melzer,
bat mau hoi vang nau. Bao tir c6 mdt vach té bao kép, gdm vach té bao nguyén
sinh va véch té bao thir cap (hinh 3.3d). Bam c6 dic diém hinh chuy dai c6 day du
4 cubng dinh bao tir (hinh 3.3b).

Hinh 3.3. Céc ddic diém vi thé ciia mdu ndm Pleurotus tuber-regium
a-lat cat ngang trama ; b-t€ bao dam ; c-hé soi trama ; d-bao tir dam

Tir cac dic diém nghién ciru vé hinh thai hién vi va cac hinh thai qua thé ndm
(hinh 3.3) cho thay cac dic diém ciia mau nAm E03TT24 cho thy twong dong
v6i mo ta ciia B.A. Oso (2018) nhu bao tir hinh elip, hé soi trong, cau trac dan
xen [18].
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3.3. Két qua giai trinh tu sinh hoc phén tir nam dwoc liéu Pleurotus tuber-

regium

Dé danh gia mot cach chinh xac loai nam duoc li€u, ngoai viéc phan tich

ddc diém hinh théi bén ngoai va hién vi cia nam. Nhém nghién ctru muon khing

dinh loai nAm duoc liéu ban dia c6 dang 1a loai ndm Pleurotus tuber-regium

mong muon hay khong chung t61 da thuc hién tach chiét mau nam va giri mau

giai trinh ty.

Trinh tu nucleotide vung ITS cta chung nam duoc liéu E03TT24 ¢ do
dai 534bp, két qua so sanh véi cac trinh ty tham chiéu d3 duoc cong bd trén
Genbank cho thdy, EO3TT24 c¢6 d6 tuong dong cao (99,63% va 100%) véi cac

loai Pleurotus tuber-regium nhu KX018291, KX018290 (Bang 1).

Bing 3.2. Két qud so sdnh trinh tw nucleotide viing ITS ciia chiing ndm
E03TT24 trén Genbank

Chidu |  P?
‘. Ma trinh M3 miu . twong | D bao A&
Loai £ dai N o Nguon goc
tw nam (bp) dong | phu %
(%)

Pleurotus AY315789 | LGAMP50 | 663 | 8577 |95 Greece
fuscosquamulosus
Pleurotus AY315806 | CBS 80391 |654 |8533 |95 China
abalonus
Pleurotus AY315772 | D414 643 | 89,08 |88 USA
cystidiosus
Pleurotus AY450341 | TENNS55191 | 1568 |87.66 |81 Austria
cormucopiae
Pleurotus Kp135559 | MFLULA- 1 eea 19066 |61 China
gigateus 0637
Pleurotus tuber- |\ v 418591 | 3562001 | 675 |99.63 |100 | BOmeo/
regium Malaysia
f;g:ﬁt“s tuber- |\ 018200 | FRI3611 | 675 | 100 | 100 Malaysia
Hohenbuehelia | /09755 | T_0g2 1259 |87.11 |58 UK
auriscalpium
Hohenbuehelia | oo/ h9797 | 1_025 1257 8037 |9 Canada
mastrucata
Lentinus critinus | KM609403 | H1 562 84,80 32 India
Lentinus om780273 | MFLU22 | woe 19719 | 33 Thailand
squarrosulus 0037
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Cay phat sinh loai dugc xdy dung bang phan mém MEGA X duya trén di
liéu nucleotide ciia mau E03TT24 va 11 trinh tu truy xuat tir Genbank. Trong
do6 Lentinus critinus H1 va Lentinus squarrosulus MFLU 22 0037 duogc sur
dung 1am nhom ngoai. Phan tich cay phat sinh loai (Hinh 3.4) cho thay cac trinh
tu ITS ndy c6 thé phan chia thanh 4 nhém: Nhom A, bao gdm trinh ty mau
LGAMP50, CBS 80391, va D414 dugc truy xuat trén Genbank, chi sd
bootstrap 12 100%. Nhém nay c6 thé chia thanh 02 nhom phy: nhém phy thir
nhat bao gom Pleurotus fuscosquamulosus va Pleurotus abalonus véi hé sd
bootstrap 96%; nhom phu thir hai 1a Pleurotus cystidiosus. Nhém B, bao gom
cac trinh tu Pleurotus cormucopiae va Pleurotus gigateus , chi so bootstrap 1a
76%. Nhom C, bao gdm céc trinh ty EO3TT24 (méu nghién ctru) va Pleurotus
tuber-regium c6 ngudn gde tir Malaysia voi chi s6 bootstrap 100%. Nhom D,
bao gdm cac trinh tu Hohenbuehelia auriscalpium, Hohenbuehelia mastrucata
c¢6 nguon goc tir UK va Canada véi chi s6 bootstrap 99%.

AY315789 Pleurotus fuscosquamulosus LGAMP50 Greece

AY315806 Pleurotus abalonus CBS 80391 China

AY315772 Pleurotus cystidiosus D414 USA
’7 AY450341 Pleurotus cornucopiae TENN55191 Austria
¢ —— KP135559 Pleurotus giganteus MFLU14-0637 China

- Pleurotus tuber-regium E03TT24 Vietham

Pleurotaceae

KX018291 Pleurotus tuber-regium JS62001 Borneo/Malaysia

KX018290 Pleurotus tuber-regium FRI3611 Malaysia

—— EF409725 Hohenbuehelia auriscalpium T-082 UK

EF409737 Hohenbuehelia mastrucata T-025 Canada

3 Lentinus critinus H1 India
Nhoém ngoai
ntinus squarrosulus MFLU 22 0037 Thailand

Polyporaceae

Hinh 3.4. Cay phd hé phédn tir Maximum Likelihood dwa trén ving trinh tw
ITS (bootstrap trén 50%)
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3.4. P& xuit cac thanh phan mdi truong toi wu dé nudi cay hé s¢i nam
phuc vu trong nam dwgrc liéu Pleurotus tuber-regium

3.4.1. Két qud nghién cizu cac thanh phdn méi trwong phi hep véi nudi cdy
hé sei ndm dwoec lidu Pleurotus tuber-regium
a. Anh hwéng ciia méi truong nudi cdy

Hé soi ndm duoc liéu Pleurotus tuber-regium dugc nhém nghién ciru
nudi ciy hé soi sinh truong trén 03 loai moi truong: MEA, PDA va Czapek.
Két qua & bang 2 ché thiy kha ning phat trién hé soi ciia P. tuber-regium trén
moi truong MEA va PDA déu phat trién t6t hon moi truong Czapek. Tuy nhién
hé soi phat trién tot nhat 13 moi truong PDA, toc do sinh truong hé soi dat cuc
dai 84 mm sau 10 ngdy nudi cdy, mat do hé soi day. Trén mdi trudng Czapek
hé soi phat trién cham, hé soi thua.

Bing 3.3: Sinh triweéng hé soi ndm P. tuber-regium trén cdc loai méi truong
nuoi cay

o Téc dd sinh trudng
Moi truwong . . ez .
o hé s¢i sau 10 ngay Dac diém he sgi
nudi cay
(mm)
MEA 41+0,1 Soi moc déu, tao tia soi tréng
PDA 84+0,1 Soi moc déu, day va tao tia tréng
Czapek 2,0+0,0 Soi thua, phat trién cham

Dua trén két qua thé hién ¢ bang 3.3, méi trudng thich hop nhém chung t6i lwa
chon dé nghién ctru cac anh hudng tiép theo 1a moi trudng PDA, day ciing 1a
moi truong duoc ghi nhan tbt cho sinh trudng cua nhiéu loai nam so (Pleurotus
spp.). Theo T.A. Krupodorova va cong sy (2021), moéi truong PDA ciling 1a moi
truong c6 ngudn dinh dudng hitu co dé hip thu cho hé soi nAm va duoc sir dung
nhan nudi cac lodi nAm an va nim duoc liéu néi chung [3,12] .

Theo nghién ctru cua Oranusi U.S. va cong su (2014), da nghién cuu
thanh phan moi trudng thach PCA, NA, va PDA cho thay hau hét phat trién
trén moi truong PDA va PCA. O nghién ciru ndy nhom nghién ctru da chon
nudi cy trén moi truong PDA va MEA cho két qua phat trién tot trén moi

truong PDA ciing phu hop vdi nghién ctru cua Oranusi va cong su (2014) [19].
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b. Anh hwong ciia pH

Theo nhitng bao cdo va nghién ciru cia tac gia Nguyén Huy Thuan va
cong sy (2020) cling nhu cic cong trinh nghién ctu khac. Ching t61 da lya
chon nghién ciru anh hudng ctia pH ddi véi su sinh trudng va phat trién cta hé
soi ndm trén dai pH tir 6-7, két qua duoc thé hién & bang 3.

Bing 3.4. Két qud anh hwéng ciia pH déi véi qud trinh lan hé soi

Puwong kinh h¢ s¢gi (mm) Loz
pH - - - - Dac diem
3 ngay 5 ngay 7 ngay 10 ngay
6 7+0,5 33+0,5 62+0,5 80+0,5 Soi moc yéu
6.5 15+0,5 43+0,5 79%0,5 90+0,5 Soi moc déu
So1 moc trung
7 10+0,5 39+0,5 70+0,5 88+0,5 binh

Bang 3.4 cho thiy hé soi ndm cua loai P. tuber-regium phat trién tot trong
dai pH tir 6-7. Tuy nhién diéu kién t6i wu nhét 1a moi truong c6 pH 6.5 cho két
qua hé sgi moc déu va phat trién nhinh hon so v&i pH 6 va 7. Nghién ctru ndy
cling twong duong voi két qua nghién ctru ctia Hasan Sardar va cong su (2015)

va két qua nghién ctru ctia Nguyén Huy Thuan va cong su (2020) [4,9].

Hinh 3.5. H¢ sgi ndm nuéi trén méi trwong cé ddi pH khdc nhau

c. Anh huwong cua nhiét do

Nhiét 6 va pH méi trudng nudi anh hudng rat 16n téi sy phat trién caa
soi nam, dic biét trong giai doan ra qua thé. Nhiét do trong ngay dao dong tur
25 dén 35°C 1a mot tré ngai 16n véi trong nAm & ving nhiét déi. Chinh vi
vay, chon duogc diéu kién hé soi nam Pleurotus tuber-regium co thé chiu duoc

nhiét do cao la rat can thiét € dam bao nang suat, chat luong nam.

36



Trong nghién ciru nay, nhém nghién ctru da nudi trong giéng nim
Pleurotus tuber-regium trong diéu kién nhiét d6 20-30°C d6i véi hé soi céap
1 va 30-35°C ddi véi hé soi moi truong cap 3 két qua thu dugc thé hién bang
3.5.

Bing 3.5. Két qud theo déi qud trinh lan hé si ¢ cdc diéu kién nhiét dé
khac nhau

Pudng kinh hé s¢i (mm) .
Nhiét do (°C) Dic diém

3ngay | 5ngay | 7ngay |10 ngay
20°C 10+0,0 | 52+0,0 | 65+0,0 | 80%0,5 Soi moc yéu
250C 20+0,5 | 63+0,5 | 76+0,5 | 90+0,5 Sei moc déu
30°C 18+0,5 | 60+0,5 | 75+0,5 | 90%0,5 Soi moc déu
350C 15+0,5 | 58+0,5 | 70+0,5 | 85+0,5 | So¢i moc trung binh

Két qua 6 bang 3.5, nhom nghién ctru lya chon dugc nhiét do thich hop
cho sy phat trién caa hé soi ndm 1a 25 va 35°C. Dbi v6i nhiét d6 20°C hé soi
sinh truong yéu. Két qua nghién ctru ciing pht hop véi nghién ciru d6i véi loai
Nam so ti cau cia tic gia Nguyén Thi Huyén Trang va cong su (2023) [5].
Theo M. B. Bellettini va cong su (2019), hau hét cic ndim dam déu co hé soi
sinh trudng & nhiét d6 tir 20 dén 35°C [7], do vay két qua cua nghién ciru nay
cho thay Pleurotus tuber-regium c6 kha ning sinh trudng va phat trién hé soi
dao dong tir 20 dén 35°C, trong d6 diéu kién tbi vu nhat 1a 25-30°C.

3.4.2. Pé xudt bign phap bdo qudn giong ndm dwec ligu Pleurotus tuber-
regium

Dé dam bao cho viéc bao quan nam dugc liéu phuc vu cho cac muc dich
nghién ctu y dugc néi chung va nghién ciu vé nudi tréng 1am thuc pham noi
riéng, mau nam can duoc gitt gibng & cac diéu kién nhu sau:

a. Bao quan hé soi dua trén nguyén ly giam nhiét do phat trién caa hé soi
nam

Mau ndm duoc bao quan giit lanh siu trong nito 16ng hozc khi tir -156°C
dén -196°C

Mau nAm duoc bao quan trén méi truong agar trong ta lanh 4-10°C
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Mau nim duoc gii lanh & -20°C hoic trong khoang tir -60 d¢én 80°C
b. Bao quan hé soi dya trén nguyén Iy 1am mat nuéc
- Bao quan trén silicagel tiét trung
- Bao quan bang phuong phap dong kho
c. Bao quan dua trén cung cap dinh dudng bing cac loai hat
- Bao quan bang viéc nudi cay giéng cap 2 lién tuc, ctr 1-2 thang cay lai
mot 1an
d. Bao ton tu nhién
Gidng nam s& duoc nudi trong ¢ diéu kién nhiét do, pH va madi truong
giong cap 3 thich hop trong tu nhién hoic nha vuon. Vira dam bao ning suat
trong ndm phuc vu cho thuc pham vir phuc vu cho dugce liéu 1am thuéc.
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3.5. Két qua thir nghiém nudi trong nam dwoc liéu Pleurotus tuber-regium
quy mo phong thi nghiém

XAy dung quy trinh trong nam dwoc lidu Pleurotus tuber-regium

Dua vao cac nghién ctru va két qua & nghién ctru trén nhém nghién ctru
da dua ra quy trinh phu hop nhat ¢6 thé dugc sir dung dé thyc hi¢n nuoi trong

nam Pleurotus tuber-regium thé hién & so d6 3.6

Mbi trrong PDA

¥

Nubi ¢ nhigt do
25°C - 30°C, pH 6.5

7 - 10 ngay g
M@i triromg thoc + Cam ngd + Cam gao : 10%
7 - 15 ngay >
. . R Mun cira ) Cam ngd + Cam gao : 24%
el : D6 4m 75% ? Véi: 1%
10 - 20 ngay ¥
Rach bich
r
Chém soc
Thu hai
Panh gia

Hinh 3.6. Quy trinh nuéi trong nim dwoc liéu Pleurotus tuber-regium.

* M0 ta quy trinh
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Bueée 1: Méi truong cdp 1

Chuan bi méi truong PDA va cdy gidéng nam Pleurotus tuber-regium va

dia petri hodc dng nghiém. Nudi trong trong diéu kién nhiét pdd tir 25-30°C va

do pH 1a 6.5 tir 7-10 ngay, h¢ soi s€ lan toan bg ra mat thach.

Hinh 3.7. H¢ sgi ¢ pH6.5 sau 10 ngay ~ Hinh 3.8. H¢ s¢i ¢ 25°C sau 10 ngay

Buée 2: Méi truong cdp 2

Khi hé soi da lan rong, tién hanh cay truyén hé sgi sang méi trudng cap
2 (moi trudng thdc bd sung thém 10% cam ngd va cdm gao) va nudi trong &

nhiét do 25-30°C trong 7-15 ngay.
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Hinh 3.9. H¢ sgi trén moi truong thoc sau 5 ngay

Buée 3: Méi truong cdp 3

3a: Xt 1y so bo mun cua bang cach u dong véi voi 20% véi d6 Am cua
mun cua 1a 75% tir 3-5 ngdy. Sau d6 dugc phdi tron nguyén liéu véi ti 16&: mun
cua (75%) + Cam ngd, cam gao (24%) + voi (1%). Co chat sau d6 duoc dong
bich, mdi bich c6 khéi lugng 13 1kg, nut béng miéng thi va hap thanh tring &
121°C trong 60 phut.

3b: Sau khi dugc hép thanh tring, co chat can dé ngudi roi méi ciy giéng
cap 2 sang méi trudng cap 3. Hé soi duge nudi trong & 25-30°C trong 10-20

ngay.
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Hinh 3.8. Hé sgi méi trwomg cdp 3~ Hinh 3.9. Hé spi méi trwong cdp 3 sau
sau 5 ngay 10 ngay

Buwoc 4: Cham soc

Khi hé soi d3 lan ra toan bo bich, tién hanh rach bich b'fmg dao lam da
thanh tring. Pudng rach dai khoang 5cm va tudi don nam 2 1an/ ngay tiy thudc

vao diéu kién thoi tiét.

Hinh 3.10. Qua thé niAm phat trién (A. Qud thé nam sau 5 ngay rach bich;
B. Qud thé nam sau 10 ngay rach bich)
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Buoce 6: Thu hoach

Qua thé phat trién ra bén ngoai thanh cum, sau 15-20 ngay c6 thé thu
hoach. Khi thu hoach can hai ca cum, tranh dé lai chan nam c6 thé lam nhiém

vi sinh vat gay hu hong khu vuce thu hai (Hinh 4.8, 4.9)

Hinh 3.11. Qua thé sau 7 ngay rach Hinh 3.12. Quad thé sau 10 ngay rach
bich bich
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KET LUAN VA KIEN NGHI

Két luan

Pé tai thue hién da thu duoc céac két qua nghién ctru nhu sau:

- Phan 1ap duoc thuan ching ndm dugc lidu Pleurotus tuber-regium tai
Khu bao t6n thién nhién Thugng Tién, tinh Hoa Binh.

- Panh gia dic diém diéu kién tu nhién tai Khu Bao tén Thién nhién
Thuong Tién, tinh Hoa Binh, dic diém sinh hoc, dic diém hinh thai hién vi,
kich thudc bao tir va hé soi nam.

- Binh danh khang dinh loai nAm Pleurotus tuber-regium bang viéc giai
trinh tu nucleotide ving ITS cua chung nim dugc liéu E03TT24 c6 46 dai
534bp, két qua so sanh véi cac trinh tu tham chiéu da dugc cong b trén
Genbank cho thay, EO3TT24 c6 d6 twong dong cao (99,63% va 100%) véi cac
loai Pleurotus tuber-regium KX018291, KX018290 c6 ngudn gbc tir Malaysia.

- Pé xuét dugc thanh phan méi truong tdi wu phu hop cho viée su phét
trién va nudi cdy hé soi ndm phuc vu trong ndm duoc liéu Pleurotus tuber-
regium: mai truong PDA, nhiét 46 25 dén 35°C, pH 6,5 thich hop cho sy phat
trién hé soi nam phuc vu nudi tréng nam.

- Budc dau thir nghiém thanh cong nudi trong ndm duoc liéu Pleurotus
tuber-regium quy moé phong thi nghiém.

Kién nghi

Trong qué trinh thuc hién dé tai, nhém nghién ctru thdy rang néu con thoi
gian va diéu kién vé kinh phi nghién ctru ¢6 thé phat trién thém viéc phan tich
cac hoat tinh oxy hoa, khang khuén, khang nam, khang virus, thanh phﬁn dinh
dudng va mot sé dugc tinh cia ndm dugc liéu Pleurotus tuber-regium. Phét
trién dy 4n san xuét nuoi trong nAm & quy md vira va nhé dé phuc vu cung cép
ngudn thuc pham cho ngudi tiéu dung.

Pong thoi truyén théng pho bién nhan rong nudi trong ndm dugc lidu
cho ngudi dan tai khu vyc nghién ctru. Phat trién kinh té cho ngudi dan tai dia

phuong noi ma nhom nghién ctru thu mau nam duge li¢u nay.
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PHU LUC

Phu luc 1a: Két qua giai trinh tw DNA ciia nam dwoc ligu
Pleurotus tuber-regium

GTTGCTGGCCTCTAGGGGCATGTGCACGCTTCATCAGTCCATTCAACCAC
CTGTGCACTTTTTGTAGATCATTGAAGTCATCTCTCAGGTCATTAGTGAC
TTGGATGTCGGGAGGTTCTTATACCTTCTGGCTGACTCTCAGTGATCTAA
TTTACACACCCTAATGTATGTTAATGAATGTCGTTTATCTTTGGGCCATG
TGCCTATAAACCTAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCA
TCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAAT
TCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCCCCTTGGTATTCCG
AGGGGCATGCCTGTTTGAGTGTCATTAAATTCTCAACCTATAAAGGCTTT
TGTTGAAGTCATTATAGGCTTGGATTGTTGGGGGCTGCTGGCTTGTCAGA
GTCAGCTCTCCTTAAATGCATTAGCAGGACTCTATTGCCTCTGCGCATGG
TGTGATAATTATCTACACCAGTTGCATGTAATACTA
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Phu luc 1b: Két qua so sanh trinh tw DNA cho thay dé twong dong véi ngan
hang Genbank
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\ Pleurotus sp. UI-20233 voucher LAH: Pleurotus bhimberensis SM28 small subunit ribosomal RNA gene. p... Pleurotus sp. Ul- 037 987 100% 0.0 100.00% 731 ORGE0628
|
i Lentinus tuber-regium voucher 130433 internal transcribed spacer 1, partial sequence: 5.8S ribosomal RNA gene ... Pleurotus tuberr... 887 987 100% 00 100.00% 681
|
} Pleurotus sp. UI-2023a voucher LAH38008 Pleurotus bhimberensis SM32 small subunit ribosomal RNA gene, p... Pleurotus sp. Ul-... 987 987 100% 0.0 100.00% 738 ORG80820.1
| |
‘ Pleurotus tuber-regium voucher F ternal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene ... Pleurotus tuber-r. 887 987 100% 0.0 100.00% ©28 MK026914.1
|
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|
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Pleurotus tuber-regium isolate JS62001 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1. ... Pleurotus tuber-r. 976 976 100% 0.0 9963% 675 KX018291 1 >>
Pleurotus tuber-regium strain PYKM100 small subunit ribosomal RNA gene, partial sequence; internal transcribed ... Pleurotus tuber-r... 976 976 100% 0.0 99.63% 684 0Q891321°
Lentinus tuber-regium genes for 18S rRNA, ITS1, 5.8S rRNA, ITS2, large subunit ribosomal RNA, partial and com... Pleurotus tuber-r. 976 976 100% 0.0 99.63% 650 AB115045.1|
|
Pleurotus tuber-regium voucher DSH92152 small subunit ribosomal RNA gene, partial sequence; internal transcri... Pleurotus tuber-r... 974 974 100% 0.0 99.63% 643 MK026927 1
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