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LOI CAM DOAN

Téi xin cam doan dé tai nghién ciru trong ludn van ndy la cong trinh
nghién cuu cua toi dua trén nhitng tai liéu, s6 liéu do chinh t6i tw tim hiéu va
nghién ciru. Chinh vi vdy, cdc két qua nghién citu dam bdo trung thuwc va khdch
quan nhdt. Dong thoi, két qud ndy chwa tirng xudt hién trong bdt civ mét nghién
civu nao. Cdc s6 liéu, két qua néu trong ludn vén la trung thwc néu sai téi hoan

chiu trach nhiém.

Hanoi, ngdy  thdng nam 2023

Hoc vién

Bui Ngoc Anh



LOI CAM ON

Trong qua trinh thyc hién va hoan thanh ludn van nay, toi da nhan duoc

sy giup do nhiét tinh vé tinh than, kién thuc ciing nhu co so vdt chdt cua cdc nha

khoa hoc, cac co so nghién curu.

Dac biét toi xin dwoc bay to sy kinh trong va biét on sdu sdc t6i TS. Pé
Tién Phdt va TS. Pé6 Thi Gam — nhitng nguoi thay da tin tinh dinh
hwéng, hudng dan va givip do téi hét sike tdn tinh trong sudt thoi gian toi
nghién cuu va hoan thanh ludn van.

Két qua nghién cieu dwoc hé tro tir dé tai nghién ciru: Nghién ciru tuyén
chon giong, bdo ton va toi wu diéu kién nudi trong nham ndng cao chdt
lieong ndam nhong trimg thdao (Cordyceps militaris) cho san xudt ché pham
bado vé sirc khée. Ma sb: PTDTCN.28/23.

T6i xin tran trong cam on Ban lanh dao Vién Cong nghé sinh hoc va
Phong Cong nghé té bao thue vat da tao moi diéu kién thudn loi giup do
16i suot qua trinh nghién cuu hoc tdp tai vién.

Bén canh do toi ciing tran trong cam on su huong dén tan tinh cua ThS.
Ta Thi Pong va ThS. Nguyén Thi Hong Ha cing toan thé cdan b phong
Cong nghé té bao thuc vit — Vién Cong nghé sinh hoc — Vién Han lam
Khoa hoc va Céong nghé Viét Nam trong sudt qud trinh téi lam nghién ciru
luan van.

T6i xin trdn trong cam on ban Lanh dao, phong Pao tao, cdac phong chirc
nang cia Hoc vién Khoa hoc va Cong nghé va cdc thdy c6 gido Khoa
Cong Nghé Sinh hoc - Hoc vién Khoa hoc Cong nghé - Vién Han lam
Khoa hoc va Cong nghé Viét Nam vé su day dé va chi bao tan tinh trong
qua trinh toi hoc tdp.

Toi ciing xin dwoc trdan trong cam on Ban lanh dao Vién nghién curu, dao
tao va tw vin khoa hoc céng nghé da tao diéu kién gitip dé t6i vé thoi gian
va co s& vt chat dé téi hoan thanh cong viéc.

Nhén dip nay téi ddc biét giri 10i cdm on dén gia dinh than yéu luén hi

sinh va ung ho toi, toi gui loi cam on dén ban be va cdac anh chi dong nghiép da

déng vién va givp do dé téi hoan thanh hoan thanh ludn van nay.
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MO DAU

Nhong trung thao (Cordyceps militaris) tir 1au da duogc coi la mét loai
duogc liéu quy trong y hoc ¢ truyén Trung Qudc [1]. Ndm Cordyceps militaris
(C.militaris) chira nhiéu hoat chat sinh hoc nhu cordycepin, adenosine,
cordiceptic acid, polychaccaride, superoxide dismutase (SOD) va mot sd thanh
phan dinh dudng khéac. Cac polysaccharide ctia Cordyceps militaris cé cac hoat
tinh khang té bao ung thu & c¢b tir cung va ung thu & gan [2]. Hop chét
cordycepin (3'- deoxyadenosine) tir nAm c6 hoat tinh sinh hoc nhu khéng vi sinh
vat, khang ung thu, ngin ngira di cin, diéu hoa mién dich [3]. Ngoai ra, cac
nghién ctru cho thay chat CM-hs-CPS2 c6 chira trong dich chiét nam C. militaris
c6 tinh khang 2, 2 — diphenyl — 1 — picrylhydrazyl (DPPH), hoat tinh khtt va tao
phtrc & ndng do (8 mg/ml) 1a 89%, 1,188 va 85% [4]. Thém vao d6, mot s6 chat
duogc chiét xuat tir qua thé ndm c6 hoat tinh nhu 13 chat chdng oxy hoa, cac chét
khang khuan, cac chat khang ndm va cac chat khang thé dong té bao ung thu
[5,6,2].

Do ¢6 gia tri duoc 1y cao nén nhu cau st dung C. militaris dé nang cao
stc khoe, ting cuong mién dich 1a rat 16n. Tuy nhién, ngudn cung cép C.
militaris trong ty nhién con rat han ché va khan hiém dan t6i gia thanh rat cao.
Gan day, cac nha khoa hoc trén thé gidi di nghién ctru thanh cong quy trinh nudi
nam Cordyceps militaris trén méi trudng nudi cdy nhan tao & quy mo phong thi
nghiém. Dé dap (mg nhu cau rat 16n cta nguoi tiéu dung, viéc nudi trong va san
xuat ndm nhong tring thao can duoc mo rong & quy mo cong nghiép nham lam

tang san lugng.

Tuy nhién, san xuit nAm nhong trung thao Cordyceps militaris & quy mo
cong nghiép dang gip phai cic vin dé nhu ning suat khong cao, chat lugng
khong dam bao, thoai hoa giong sau vai chu ky nudi cdy. Cac nghién ctru gan
day dd khang dinh ning suat, chat lugng va kha ning thoai hoa ndm nhong tring
thao C. militaris chju anh hudng 16n boi cac thanh phan méi trudng khoang, cac
chat bd sung vao méi truong nudi cdy [7,8]. Do viy viéc nghién ciru vé anh
hudng cta thanh phan va ham luong cac khoang, cac chat dinh dudng hiru co
dén viéc thoai hoa gidng dé tir d6 xac dinh duoc cong thirc moi truong nudi ciy

to1 uu, giam thi€u toc do thoai héa nam nhdng trung thao l1a nghién ctru c6 y
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nghia thuc tién 16n va 1a co s& khoa hoc cho viéc nang cao ning suat, chat luong

va hi€u qua kinh t€ trong san xuat loai duogc liu quy nay.

Xuat phat tir cac co s& khoa hoc va thuc tién trén, dé nang cao hiéu qua
trong san xuat nAm nhong trung thao C. militaris thwong pham tai Viét Nam,
chiung t6i tién hanh dé tai: “Nghién ciru dnh hwéng ciia thanh phian méi
treong nudi cdy dén ning suit, chat lwong va khi ning thoai h6a nam
nhong trung thao Cordyceps militaris”.

Muc dich caia dé tai:
banh gid dugc anh huong cia ham luong khodng vo co va nguyén liéu
hitu co bd sung tdi sinh trudng, ning suat, chat luong va kha ning thoai hoa
gidng nhong tring thao Cordyceps militaris trong diéu kién nudi tréng nhan tao.
Noi dung nghién ctru:
- Danh gid anh huong ctia ham lugng moi truong khodng té1 sinh truong,
phat trién va chat luong ciia nAm Cordyceps militaris.
- Danh gid anh hudong cua ham lugng moi truong khoang té1 kha nang thoai
hoa giébng nim nhong tring thao Cordyceps militaris.



CHUONG 1. TONG QUAN NGHIEN CcUU
1.1. PHAN LOAI, PAC PIEM SINH HOC VA PHUONG THUC SINH
SAN NAM NHONG TRUNG THAO (Cordyceps militaris)

1.1.1. Vi tri phéan loai nAm nhong trang thao (Cordyceps militaris)

Nhong trung thao Cordyceps militaris (C. militariss) thudc gigi Nam,
nganh Ascomycota, 16p Sordariomycetes, by Hypocreales, ho Cordycipitaceae,
gidng Cordyceps va loai Cordyceps militaris. Loai nay duoc tac gia Carl
Linnaeus md ta vao ndm 1753 véi tén goi Clavaria militaris, sau d6 dugc doi
tén thanh Cordyceps militaris [10]. Trong ho Cordycipitaceae, thi Cordyceps la
chi ndm ky sinh con tring, véi s6 luong loai 16n (c6 hon 600 loai da duge phat
hién) va c6 phd ky chi da dang, chung thuong ky sinh trén 4u tring va trén
nhong hodc sau trudéng thanh cua cac loai con trung thuoc bo canh cing
(Coleoptera), bo canh mang (Hymenoptera), bd hai canh (Diptera) [11]. Nhiing
loai thudc chi Cordyceps c6 pham vi phan bd trai rong khip trén toan cau tir cac

nudc chau A sang cac nudc ¢ chau Au va ca cac nudc ¢ Bac My [12] .

Hinh 1.1. Ndm Cordyceps militaris trong  Hinh 2.2. Nam Cordyceps militaris nudi
moi truong ty nhién hoang dai [3] trong trén moi truong nhan tao [13]

1.1.2. Pic diém cta nAm nhong trung thio (Cordyceps militaris)
C. militaris 1a loai ky sinh trén cén tring va au tring cua con tring, con
duong 1ay nhiém cha yéu 1a & giai doan nhong cua cac loai buém khac nhau, roi

nhan 1én trong co thé ky chil vio mua dong. Bao tir nam theo gi6 dinh vao bén
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ngoai ky chii, sau do tir bao tir hinh thanh cac 6ng ndy mam c6 cac thé bam. Cac
6ng nay tiét ra cac enzyme nhu lipase, chitinase, protease 1am tan vo ngoai cua
ky chil va xAm nhap vao bén trong co thé ky chu. Sau d6, hé soi nAm hut dinh
dudng va sinh trudng manh mé chiém toan bo co thé va 1am chét vat chu. Dén
cubi heé hoic mua thu, qua thé nho ra ngoai dé phat tan bao tr vao khong khi
[10,14]. Thoi gian nay kéo dai tir 2-3 thang, qua thé phat trién va hinh thanh bao
tir phat tan chiing di khap noi [14].

N4Am nhong trang thao C. militaris thudng qua thé c6 mau sic vang nhat
hoac mau da cam [15], dai khoang 8 cm-10 cm. Phan dau qua thé nam tron va
c6 cac d6m mau vang cam sang. Cac nang bao tir ndm & phan dau qua thé dai
dén 300 um — 510 pm, bé rong 4 pm. Cac bao tir nang hinh soi, khong mau va
phan doan, kich thuéc 3,5-6 pm x1-1,5 um. Trong diéu kién nghéo dinh dudng,

cac bao tir nang nay s& dut ra va nay choi tao cac bao tir thir cap [12].

1.1.3. Phwong thirc sinh san cia nam nhéng trang thao (Cordyceps militaris)

Sinh san cia nhong trung thao duoc thuc hién thong qua ca hai hinh thirc
la sinh san vo tinh thong qua viéc sinh bao tir tinh (conidia) va sinh san hiru tinh
thong qua hinh thanh thé bao tir (ascospores)

Bao ti ~ Bao tw nay mam
\_/'/
a
. Thé bao t
/ Soi nam \
(44
Bao tir Qua trinh lay nhiém ¢ &
Qua thé tw nhién
Qud trinh - >
lay nhidm > w
Nhong Qua thé non
b

Hinh 1.3. Phuong thirc sinh san ctia nhong trung thao C. militaris
a. Hinh thuc sinh san vo tinh; b. Phuwong thurc sinh san hitu tinh [16]
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O hinh thire sinh san hitu tinh, Cordyceps militaris thugc mé hinh di san
(heterothallism), trong d6 locus bat cip ton tai & hai dang ddi nguoc nhau
MAT1-1 va MATI1-2 ¢ trén hai thé bao ttr khac nhau [17,18]. Locus MATI c6
chira 2 gen MAT1-1-1 va MAT1-1-2, trong khi locus MAT2 c6 chira gen MAT
1-2-1. Cac gen MAT ma hoa cho cic yéu té diéu hoa phién ma (transcription
factor) dong vai trd diéu khién gen lién quan téi qué sinh sinh san hitu tinh cta
nam nay [19]. Trong d6, MAT1-1 va MAT1-2 ma hoa cho cc nhan t diéu hoa
phién ma khac biét c6 chira cac ving (motifs) co chirc ning gan két voi DNA.
Yéu t6 diéu hoa phién MATI-1 ¢ chta tiéu phan o (o domain) dong vai trd
ving gin két DNA, trong khi d6 tiéu phan HMG (HMG domain) cia MAT1-2
c¢6 chtrc nang gan két DNA [20]. Qua trinh bat cap duoc cam tng va khoi dau
khi hai bao tir don c6 mang yéu t6 MAT trai nguoc nhau tiép xtc thong qua co
ché nhan dién tin hiéu [21]. Khi hai bao tir don véi MAT trai nguoc nhau bat
cdp, cac thé thu cam ung (receptor) s& nhan biét cac chat dan dy (pheromone),
cac gen lién quan t6i qua trinh sinh san duogc kich hoat boi cac yéu té diéu kién
phién ma MAT.

1.2. GIA TRI DINH DUONG, THANH PHAN HOAT CHAT CUA NAM
NHONG TRUNG THAO (CODYCEPS MILITARIS)

Ttr cac nam trude di cd nhiéu nghién ctru cong bd vé thanh phan hoa hoc
clia nam nhong tring thao da cho biét trong sinh khéi qua thé c¢6 chua cac hop
chat sinh hoc sinh hoc quan trong 1a 3-deoxyadenosin (cordycepin), adenosine,
cordiceptic axid, polysaccharide, protein, mannitol...va giau cac loai vitamin
nhu B12, B2, A, C, E, K va cling co nhiéu nguyén td vi lugng nhu Na, K, Ca,
Mg, Al, Mn, Cu, Zn, Bo, Fe... trong d6 cao nhat 1a phosphor [22 -24,3]. Nhiéu
nghién ctru vé thanh phan héa hoc cia nim nhong triung thao nudi cdy trén moi
truong nhan tao cling duoc danh gia 1a twong ty nhu ndm nhdng trung thao thu

tur ty nhién [23].

Trong nam nhong trung thao C. militaris, hop chat cordycepin va
adenosine dugc danh gia 1a cac hop chat quan trong quyét dinh gié tri duoc hoc
ctia loai nam nay, vi vy ham luong cordycepin va adenosine dugc coi 1a 2 chi

tiéu chinh dé dénh gia chat lugng ctia nam C. militaris [25].



+ Cordycepin:

Cordycepin c6 cdu tric 3 - deoxyadenosin 13 mot purin alkaloid (c6 dang
ciia nucleosid adenosine bi mit mdt oxy & vi tri 3’ phan dudng ribose).
Cordycepin c6 cong thuc CioH13NsO3 va c6 phan tir luong 251, co diém néng
chay tai 230-231°C, do hép thu cyc dai tai 259 nm. Cordycepin ¢o thé hoa tan
trong dung dich dém mudi, methanol hay ethanol nhung khong hoa tan trong
benzen, ether hay chloroform.

Huang va cdng su (2009) da danh gia ham luong cordycepin va adenosine
trong qua thé C. militaris nudi cy trén gia thé gao va trong qua thé Cordyceps
sinesis tu nhién. Két qua cho thdy ham luong cordycepin va adenosine trong qua
thé C. militaris 1an luot 13 2,654 + 0,02 mg/g va 2,45 + 0,03 mg/g. Trong khi d6
ham lugng hai hoat chat nay trong loai Cordyceps sinensis (C. sinensis) 1a 0,980
+ 0,01 va 1,643 + 0,03 mg/g. Sinh khéi soi nAm C. militaris nuéi cdy theo
phuong phap Ién men chim c6 ham luwong cordycepin 0,9040 + 0,02 mg/g va
adenosine 1,592 + 0,03 mg/g [26]. Nhu vay c6 thé thdy ching nim C. militaris
nudi cdy nhan tao c6 kha ning tong hop mot sd thanh phan hoat chit chinh
tuong duong vai C. sinensis sinh truong trong moi truong ty nhién. Tuy nhién,
cac yéu to ngoai canh ciling nhu sy khac nhau gitta cac ching nam sir dung trong
qua trinh nudi cdy déu tic dong dén ham luong cic hoat chat trong sinh khi
nam C. militaris.

NH, NH HQ
N = N N —'
N =N
4 | % 4
HO < j\); HO 4 f; HO N f’*‘“
o N ] o N N 5 N N#
OH OH OH OH

A. Cordycepin B. Adenosine C. Pentostatin

Hinh 1.4. Cong thirc hoa hoc ctia cordycepin, adenosin va pentostatin

+ Adenosine: Adenosine 14 1 trong hai hop chét c6 duoc tinh cao ciia ndm C.
militaris. Adenosine 13 mot nucleotide noi sinh hién dién trong cac té bao cia co
thé con ngudi. Cau tric hoéa hoc cia adenosine 1a 6-amino-9-beta-D-
ribofuranosyl-9-H-purine. Adenosine tham gia c4u thanh nén DNA, ATP va tao
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ra cac hoat chat khac nhu Cordycepin, D-manitol. Nhiéu nghién ctru cho biét
trén mau qua thé ndm C. militaris ham lugng adenosine déu cao hon rat nhiéu so
v6i hé soi phat trién trén gia thé twong Gmg. Nghién ciru cia Huyn va cong su
vao nam 2008 cho biét: Adenosine chiém khoang 0,18% trong qua thé va khoang
0,06% trong sinh khdi ndm [27]; Huang va cong su (2009) ghi nhan ham luong
adenosine cua C. sinensis ty nhién 1a 1,643 mg/g [26].

+ Pentostatin: La hop chat 1an diu méi dugc phat hién trong ndm nhong
trung thao (C. militaris), 13 hoat chat @c ché adenosine deaminase dugc st dung
dé diéu tri cac bénh 1y ung thu hé bach huyét. Gan ddy Yongliang Xia va cong
su (2017) da xac dinh dugc ham luong pentostatin trong qua thé niAm nhong
tring thao nudi trong trén cac loai gia thé khac nhau. Két qua cho thiy gia thé
nhong tam va gao déu co6 ham lugng pentostatin cling nhu cordycepin cao hon
so v6i moi truong Sabouraud dextrose (SDB). Pentostatin trén gia thé nhong
tam dat khoang 3 mg/g qua thé, gia thé gao khoang 2,2 mg/g trong khi 46 méi
truong dinh dudng SDB khoang 1,2 mg/g [28].

+ Axid cordyceptic: 1a mot isomer cta acid quinic, dugc nghién ctru dau
tién & C. sinensis vao nam 1957. Sau ndy, cau tric tinh thé ctia cordyceptic axid
duoc x4c dinh 12 D-mannitol. Mannitol ¢ cau tao gém mot alcohol va mot dudng
hodc mot polyol, twong tu nhu xylitol hay sorbitol. Cong thirc hoa hoc cua
mannitol 1a CgH1,0s, trong luong phan tir 182, nhiét 46 nong chay 166°C, ty trong
1,489 (20°C) va nhiét do soi 290 -295°C (467 kPa). Ham lugng D-manitol trong
qua thé nAm C. militaris dao dong tir 6,48% dén 9,08% tuy theo diéu kién nudi
cdy ciing nhu gia thé sir dung [29].

+ Polysaccharide: thudc nhom cic hop chét carbohydrate 13 mdt trong
nhimg thanh phan hoat chat da dugc phat hién & ndm C. militaris, C. sinesis
cling nhu cac loai ndm 16n khac. Polysaccharide c6 cdu tao gdm nhiéu nhom
duong don lién két véi nhau qua cac lién két glycoside. Polysaccharide chiét
xuat tir Cordyceps spp. di va dang dugc thir nghiém trong diéu tri mot s6 bénh
Iy nhu: béo phi, tiéu dudng, ung thu va cac bénh truyén nhiém [30]. Yan va
cong su (2008) da thu nhan thanh cong 2 loai polysaccharide CPS-1 va CPS-2 tir
qua thé ndm C. militaris nuoi cdy trén gia thé gao. Phan tich cdu trac cho thiy
CPS-1 va CPS-2 duoc cau thanh tir mannose va galactose véi ty 1& mol lan luot
14 0,96 :1 va 1,04 :1. Nhom nghién ciru cho thay hai hop chat nay déu c6 kha
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nang bao vé cac té bao gan chudt khoi ton thuong gay ra bdi ethanol dua trén co

ché chéng oxy hoa [31].

+ Axit amin: Két qua nghién ctru ciia Hyun va cong sur (2008) cho thay trong
quéa thé va hé soi ndm C. militaris chira tong ham luong axit amin 1a 69,32 mg/g va
14,03 mg/g [32]. Trude do, Chang va cong su (2001) da danh gia ham luong cac
axid amin trong sinh khdi nAm C. militaris nuéi cdy chim. Két qua cho thiy mic du
thanh phan khong thay dbi nhung ham luong déu thip hon so voi qua thé nudi

trong trén gia thé gao [27].

+ Axid béo: Theo nghién ctru ctia Hur (2008) qua thé ndm C. militaris chira
nhiéu axid béo khong no, chiém 70% tong s axit béo, trong d6 luong axit
linoleic chiém dén 61,3% trong qua thé va 21,5% trong sinh khdi; lugng axid
béo no chu yéu 1a axit palmitic, chiém 24,5% trong qua thé va 33,0% trong sinh
khéi [28].

1.3. TINH HINH NGHIEN CU'U NUOI TRONG NAM NHONG TRUNG
THAO (Cordyceps militaris)

1.3.1. Nghién ciru nudi trong nAm C. militaris trong nwéc va trén thé giéi

Hién nay, nhong trung thao C. militaris dan dang duoc sir dung thay thé
cho C. sinensic khong chi do kha niang ning thich nghi cao véi diéu kién nuoi
cdy nhan tao ma con nhd vao duogc tinh, gia tri dinh dudng chung mang lai.
Nghién curu cua Lei Huang va cong su (2009) [26] da chi ra ham lugng cua cac
thanh phan hoat tinh sinh hoc chinh 14 cordycepin va adenosine trong qua thé
cua C. militaris cao hon C. sinensis ngoai ty nhién, trong khi soi ndm 1én men
C. militaris twong tu vai C. sinensis ngoai tu nhién.

Hién nay, nAm nhong trung thao dugc nudi cdy cha yéu trén méi trudng
co chat va méi trudng long (1én men chim hodc 1én men bé mat). i co nhiéu
cong trinh nghién ctru tir cac trudong dai hoc va cac vién nghién ciru trén thé gidi
vé nudi trong nam C. militaris & qui mo 16n gdm ca dang soi ndm 1an dang qua
thé, nhu cac nghién ctru san xuat qua thé C. militaris trén co thé con tring.

Mot s6 nghién ciru cla cac tac gia trén thé gii da chi rang: Ngii cdc va
mot s6 co chat duoc chimg minh 13 co chat tét trong nudi cay C. militaris hon 1a

nudi cdy trén con trung [33]. Trong d6 gao duoc sir dung 1a thanh phan chinh



9

cho su sinh truéng cua qua thé nhong tring thao [34]. Cac loai co chét hitu co
khac dung dé nudi trong Nhong tring thao nhu: khoai tay, ngd, 16i ngd, vo hat
bong, ké, ngii cbc...[35]. Trong do, khi st dung co chit chinh 13 gao lut thu
dugc ning sudt qua thé 1a cao nhat [34]. Mat khac két qua caa Zhao va nhom
nghién cttu (2006), gao tron voi nhong tam 1a mdi truong co chét tot hon cac
moi truong co chat khac va hién nay duoc st dung phd bién dé lam méi truong
nudi trong C.militaris [36].

Tai Viét Nam nim Nhong trung thao Cordyeps militaris c6 ¢ khip cac
tinh nhu: Lai Chau, Lao Cai, Biac Kan, Thai Nguyén, Ninh Binh, Ha Tinh,
Thanh Hoa, Lam Dong, Quang Nam...dé dap ung nhu cau thi truong da co
nhitng nghién ctru co ban vé nudi trong nhong trung thao nhu nghién ciu vé
phan bd cta nhong trung thao cia Trinh Tam Kiét (1996) hay Pham Quang Thu
(2009) [37,38].Trong nghién cuu cua Pham Thi Thuy (2010) [39] da xac dinh
duogc 3 loai ndm: Cordyceps nutans Ctc Phuong, Ninh Binh va Tam dao - Vinh
Phuc; C. militaris ¢ Vi Quang, Ha Tinh; Cordyceps spl & Son Pong, Bic
Giang.

Nghién ctru vé cac dic diém sinh hoc ctia hé soi nAm nhong tring thao
trong cac moi trudng nuodi céy co ban duoc thuc hién bdi Pham Quang Thu va
cong su (2012) [40]. Két qua thu duoc cho thdy, trong 8 chung nAm nghién ctru
c6 4 chung ndm thu thap ¢ Viét Nam, 3 chung suu tam tir Nhat va 1 ching tir
Trung Qudc va cac chung nim nghién ctru ndy déu sinh trudng binh thuong trén
moi trudng dinh dudng nhan tao PDA c6 bo sung thém 10% nhong tam, pH moi
truong phu hop 1a tir 4,5 -5,6; nhiét d6 khong khi thich hop nhat 1 tir 20 -25°C,
d6 am trong khong khi 1a tir 80 -85%.

Pbi vo6i viée nudi trong va san xudt nam nhong trung thao C. militaris
trong diéu kién nhan tao ngoai vi¢c kiém soat chit ché cac yéu td dinh dudng thi
viéc kiém soat cac diéu kién moi trudng nudi trong nam nhu giéng, nhiét do, do
am, anh sang va dinh dudng 1a hét stc can thiét dé duy tri san luong va chat
luong ndm C.militaris [41].
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1.3.2. Nghién ciru ning cao ning suat, ham lwong hoat chat trong nam
nhong trung thao (Cordyceps militaris)

N4am Cordyceps militaris duoc xem 1a loai thao dugc quy duge phat trién,
st dung dau tién trong cac bai thudc cb truyén cua Trung Qudc. Trong nhong
tring thao c6 chua hoat chat sinh hoc cordycepin, adenosine. Pay 1a cac hoat
chat c6 tac dung ning cao stc dé khang, chdng 140 hoa, khang lai ung thu... Vi
vay, cordycepin dang duoc sir dung phd bién va 1a thanh phan quan trong trong
san xuat my pham, thuc pham chirc ning... nhung ham lugng cordycepin thap
1a mot tro ngai 16n trong viéc thuong mai héa va tng dung cac san pham tir ndm
nhong tring thao nudi cdy. Pé nang cao ham luong cordycepin cling nhu cac
hoat chét sinh hoc khéc trong nhong tring thao nudi cdy cong nghiép, rat nhiéu
nghién ctu di duoc thuc hién nham tdi wu cac diéu kién nudi cdy nhu thanh
phan dinh dudng, gia thé, nhiét do, d6 am, pH moi trudng. .. Ngoai ra, cac thanh
phan dinh dudng khac ciing nhu cac loai dich chiét dong thuc vat cling da duoc
thir nghiém nham ting cuong kha ning sinh truong cling nhu hoat chat sinh hoc
cta nhong trung thao [42].

1.3.2.1. Téi wu cdc diéu Kién méi trwong cho nuéi cdy ném nhong tring
thao (C. militaris)

Céac yéu t6 méi truong anh huong tryc tiép toi sinh truong cia soi nam
cling nhu qua trinh chuyén tiép tir sinh truong sinh dudng sang sinh truong sinh

thuc & cac loai nam.,

Nhiét d6 c6 anh hudng rat 16n toi viée hinh thanh thé qua cua nhong tring
thao. Nhiét do cao (khoang 25°C) duoc xem 1a diéu kién tbi thich cho sy phat
trién thé soi caa nhong trung thao. Tuy nhién, & nhiét do thap hon s& kich thich
su hinh thanh va phat trién cua qua thé nim. Cac nghién cttu cho thdy ngudng
nhiét d6 tbi thich cho nu6i ciy nhong trung thao 1a tir 18-22°C [43]. Tuy nhién,
mot s6 nghién ciru gan day ciing cho thay, ngudng nhiét do 25°C giup rat ngan
qua trinh thanh thuc ctia qua thé dong thoi nang cao ham lugng cordycepin trong
nhong trang thao so Véi cac ngudng nhiét o thip hon [44]. Ngoai ra, ngudng
nhiét d6 téi thich cho sinh trudng phat trién va tich lily hoat chat cua nhong
tring thao con phu thude vao chung gidng duogc sir dung.
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Do am va trao doi khi dugc khang dinh c6 anh huong 16n téi sinh truong
va phat trién cua nhong tring thao nudi cay nhan tao. Viéc luu thong khong khi
trong binh nudi cay gitp kich thich soi ndm phat trién ciing nhu ting cudng su
hinh thanh qua thé va ning suat nhong tring thao. Viéc st dung cac binh nudi
cdy co str dung mang thong khi mang lai hiéu qua tét nhat cho sinh truong cua
nhong trang thao [44]. D6 am cao (70-90%) 1a diéu kién phu hop véi yéu cau
sinh trudng phat trién cua ndm ngoai tu nhién. O diéu kién do 4m thip co thé
lam moi trudng nudi cay kho nhanh va anh huong téi sinh truéng cua ndm
nhong trung thao [33].

D6 pH duoc xem 13 nhan t6 mdi trudng vo cing quan trong trong nudi cay
nhong trang thao (C. militaris). Su thay d6i ciia pH c6 thé tac dong t6i qua trinh
trao doi chat, kha nang hap thu dinh dudng, toc do sinh truong va kha nang tich lity
hoat chat sinh hoc, trong d6 c6 cordycepin trong qué trinh nudi cdy nhong tring
thao [50]. Trong nghién cuu cua Adnan va cong su, pH moi trudng trong ngudng
5,6-6 phut hop cho viéc tich lity cordycepin trong nAm nhong tring thao, trong d6
5,5 1a t6i wu nhat [44]. Tuong ty, nghién ctu cia Tuli va dong tac gia cling khang
dinh diéu kién thich hop cho sinh tong hop va tich lity cordycepin 1a & pH 5,5 [47].

Ngoai ra, cac nghién ciru vé méi truong nhan giéng va nudi tao qua thé
theo hudng hiru co nham nang cao ning suit va chat luong ciing duoc tiép can.
Céac nha nghién ctru cho thdy, moi trudng nudi cdy tao qua thé tét nhat 1a méi
truong dugce bd sung dich chiét gia d6, yén mach va tao spirulina. O diéu kién
moi trudng ndy, qua thé xuat hién som nhat 1a 3 ngdy va ning suat cao nhét dat
32,58g tuoi/ hop [48].

1.3.2.2. Sir dung cdc thanh phin méi trwong bé tro trong nuédi cdy nam
nhgng triung thao (C. militaris)

Dé nang cao kha ning phat trién, kich thich viéc hinh thanh qua thé ciing
nhu nang cao hoat chat sinh hoc, rat nhiéu cac thanh phan bd sung da duoc sur
dung trong nudi cdy ndm nhong tring thao. Trong d6, cac hop chat gidu dinh
dudng nhu yeast extract, soytone, peptone, casein hydrolysate... da duoc sir dung
trong hau hét cac cong bd gan day [49]. Cu thé, casein hydrolysate dugc xem 13
ngudn bo sung dam tot nhat cho nudi cdy nhong tring thao. Kha nang sinh truéng
va ham luong cordycepin cao nhat khi chung ndm KYLO05 duoc nudi cay trong
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moi truong c6 bo sung 10 g/l yeast extract, 10 g/l peptone va 9% casein
hydrolysate [50]. Thém vao d6, cac amino axit ciing dugc bd sung don 1é hoic
két hop vao nudi cdy nim nhong trung thao [49, 51-52]. Bé lya chon cac amino
axit phu hop nham ting cudong ham lugng cordycepin trong 1én men dang dic
chang nim CMO016, Wen va dong tac gia da bd sung 4 g/L cic amino axit
(glutamic acid, cysteine, lysine, isoleucine, methionine, tyrosine, cystine, L-
hydroxyproline, valine, histidine, arginine, tryptophan, leucine, alanine, proline,
phenylalanine, asparagine, glycine, aspartate acid, and glutamine) & dang don 1¢
vao méi truong nudi cdy. Két qua nghién ctu khang dinh: lysine, histidine va
glycine co6 hiéu qua tét gitp ting cao ham lwong cordycepin trong nhong tring
thao [49]. Khong chi c6 cordycepin, ham lugng adenosine ciing tang cao khi
adenine va glycine duoc bd sung vao nudi cay nhong trung thao [52]. Mic du
vay, mot sé chang nam C. militaris yéu cau ham luong dam thap trong moi
truong nudi cdy, khi ham lwong dam qué cao co thé e ché su phan hoa va hinh
thanh qua thé [53]. Do vay can khao nghiém va téi wu thanh phan cling nhu ham

luong cac ngudn dam khi sir dung cac chung nim khac nhau trong nuéi cay.

Theo tic gia Kang va cong su, (2017) [54] ham luong hoat chét
cordycepin tir cac giong C. militaris duogc lai tao thuong cao hon tir cac giéng
don dong bb me. C6 thé viéc giao phdi cua hai bao tir don gay ra két hop nhan
va giam phan kich thich tai t6 hop gen lién quan dén tong hop cordycepin. Do
d6, ham luong cordycepin trong chung giao phdi khong lién quan truc tiép véi
v6i ham lugng cordycepin trong dong bé me. Két qua nghién ctru chi ra rang lai
tao cac loai don dong voi nhau s& co thé tao ra mot chung méi véi kha ning san

xuat cordycepin cao hon cac chung da biét trudce do.

Céc loai vitamin nhu B1, B8 ciing duoc s dung trong nuoi céy nam C.
militaris va cho thay hiéu qua rd rét trong kich thich sinh trudng ciing nhu ting
cuong kha ning tich lity cac hoat chat sinh hoc quan trong [55,2] . Thém vao do,
viéc bo sung ngudn dam tu nhién nhu bot nhong tam, bot dau tuong... vao gia
thé com gao gitip ting cudng kha ning sinh trudong phat trién cling nhu nang cao
cac hoat chat quan trong trong nam nhong tring thao [16,56].
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1.4, THOAI HOA GIONG NHONG TRUNG THAO, PAC PIEM,
NGUYEN NHAN VA MOQT SO PHUONG THUC KHAC PHUC

1.4.1. Pic diém thoai hoa gidng Cordyceps militaris trong nudi cay nhén tao

Viéc bi thoai hoa gidng 13 mot trong nhitng van dé 16n trong nudi trong
nhong trung thao. Cho dén hién nay cac cong trinh nghién ctru vé thoai hoa
gidng con rat han ché. Mic du da co nhiing cai tién trong moi trudng va bod sung
ngudn dinh dudng khoang dé nang cao ning suit va chat luong nim C. militaris
nhung thodi hoa gidng 1 van dé 16n trong nudi trong nhong trang thao nhan tao.
Su thoai hoa giéng lam giam kha ning phat sinh, giam sé lwong mam qua thé
(primordia), giam kha ning san xuét bao tir, kéo dai chu ky sinh truong cia nam
kéo va 1am giam ham luong cac hoat chét chinh [57,7].

Céac qua thé ndm duoc sinh ra can phai c6 du cac yéu té nhu gibng va
ngudn khoang, cacbon...Trong d6, gidng 1a yéu té quan trong va quyét dinh dén
san luong va chat luong cia nam C. militaris. Gidng khoe manh thi soi s& sinh
truong 16n va phat trién manh mé thuan loi trén cac ngudn co chat khac nhau va
hinh thanh qua thé tot. Nhung mdi gidng s& co thai gian sir dung nhét dinh, sau
d6 stc sinh trudng cua nam sé bi suy giam, giéng sé bi thoai hoa. Bo phan chinh
duogc thu hoach dé phuc vu nhu cau cia nam C. militaris 1a qua thé. Nhung qua
thé lai chi duoc tao ra trong vong doi sinh san hitu tinh caa C.militaris ma khong
hinh thanh trong sinh san vo tinh. Viéc thoai hoa ciia cac chung nam C. militaris
hay lam giam hoic khong con kha niang hinh thanh qua thé [57, 58]. Cac dau
hiéu cho biét giéng bi thoai hoa nhu : mat o6 hé soi thap, ty ¢ sinh truong bi
giam, niang suét thap hoic hinh thai qua thé c6 hinh dang bat thudng, mau sic
qua thé nam bi thay d6i. Ban chéat cua thoai hoa gidng & cac chung ndm
cordyceps noi riéng va cac loai ndm noi chung 1a do dot bién DNA [59]. Nudi
trong nhong trung thao qua nhiéu thé hé thi tan sé dot bién DNA cang 16n thi

dan dén tinh trang thoai hoa cang cao.

Lé Vian Vé va dong tac gia da tién hanh so sanh sy phat trién ctia cac mau
Nhong trung thao qua cac thé hé F0, F1, F5 va F8 [60]. Két qua nghién ctru cho
thdy thoi gian hinh thanh mam qua thé khac nhau giita céc thé hé theo ddi. Thé
hé F1 van giit duoc cac tinh trang tuong tu nhu FO. Trong khi thé hé F8 c6 céac

dau hi¢u cua thoai héa gidong rat rd rang nhu: mat d¢ sgi bé mat thua hon, kha
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nang hinh thanh mam qua thé kém hon, sb luong mam qua thé cia thé hé F8 it

va thay doi kha nhiéu gitra cac hop thi nghiém.
1.4.2. Mt s6 nguyén nhan dan téi thoai héa giéng Cordyceps militaris

Nguyén nhan din dén sy thoai hoa cua nam C. militaris: hau hét cac
nghién ctru vé C. militaris tap trung vao nudi cay nhan tao, bao quan va phuc hoi
chang, tach chiét va tinh ché cac thanh phan c6 hoat tinh sinh hoc, ciing nhu céac
chtrc ning sinh 1y cta cac thanh phan d6. Cac nghién ctru vé sy thodi hoa cua C.
militaris con rat han ché. Trén co sé cac nghién ctu trude day, cac yéu td anh
hudng dén su thoai hoa ciia C. militaris c6 thé dugc chia thanh hai nhom: yéu t6
moi trudng va su bién ddi di truyén [61].

1.4.2.1. Cdc yéu té méi trwong va diéu Kién nuoi cay anh huwéng dén sy thodi
héa ciia ndm nhgng tring thao (C. militaris)

Trong quy trinh nudi cay nhéan tao C. militaris, cac chung nam chat luong
thuong thodi hoa sau tir 6 thang dén mot nam. Cac nghién ctru di chi ra rang,
cac yéu té moi truong cé tac dong nhat dinh dén su thoai hoa cua C. militaris
[7]. Trong d6, ion kim loai c6 anh hudng dén su thoai hoa nhu K, Ca®* va Zn**
lam cham su thoai hoa, trong khi Mn®* va Mg®* thiic ddy su thoai hoa cua nhong
trung thao [8].

Phuong phap bao quan thich hop c6 thé gitp tranh duoc sy dot bién, thoai
hoa, nhiém tap va chét cua nim C. militaris. Phuong phap bao quan cd anh
huong dang ké dén sirc sdng va su thoai hoa cia nam C. militaris. Cac diéu kién
bao quan (bao gom nudi cdy trén moi trudong, dong kho, str dung nhiét do va
chat bao quan) caa nam C. militaris da dugc khao sat va danh gia. Cac két qua
nghién ctru ctia Sun va cong su (2018) chi ra rang chang nam nhong trung thao
duoc bao quan & 4°C c6 thé duy tri suc séng va kha ning tao thé qua it nhat 12
thang. Cac nghién cau cho thay viéc tich tu cac gbc oxy hoa ty do (ROS) trong
té bao c6 anh hudng tryc tiép dén sy thoai hoa cua nam C. militaris. Gen
glutathione peroxidase (Gpx) tir Aspergillus nidulans da duoc chuyén vao hai
chung nhong triung thao (ching binh thuong Cm01 ¢6 kha ning tao thé qua va
dong thoai hoa Cm04 khong c6 kha ning tao thé qua) va cac két qua cho thiy
rang cac dong dot bién co hoat tinh Gpx cao hon va kha ning loai bo ROS té
bao manh hon céc chiing gbc, va dong thoai hda Cm04 da phuc hoi kha nang tao
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thé qua cua chung, diéu nay cho thay rang sy thoai hoa caa nam C. militaris bi
anh huong bai stress oxy hoa [7]. Oxy 1a can thiét trong qua trinh nudi cdy nhan
tao nAm C. militaris, va anh huéng cua oxy ddi véi sy thoai hoa cta nam C.
militaris van can dugc nghién ctru thém.

Trong qué trinh nudi cdy nhong tring thao, s lwong cac thé hé nudi cling
duoc xem 1a mot yéu té quan trong khac anh hudng dén sy thoai hoa giéng. Cac
nghién ctu gan day cho thidy nim C. militaris bt dau c6 hién tuong thoai hoa
khi cay chuyén dén thé hé thi ba. O mot sé trudng hop nghiém trong, thé qua
ciia ndm nhong tring thao bat dau xuét hién khong hoan chinh & thé hé thir tu,
va thé hé thtr nim hoan toan mét kha nang tao thé qua [57]. Ngoai ra, anh huong
cua nhiét do va moi trudng nudi cdy dén sy thoai hda ciia nam C. militaris trong

qua trinh cay chuyén ciing can duoc tiép tuc nghién cau.

1.4.2.2. Sw bién déi di truyén danh hwéng dén sw thodi héa ciia ném nhgng
trung thdo (C. militaris)

Nén tang di truyén caa C. militaris duoc coi 1a yéu té quyét dinh cho su
phat trién binh thuong cua thé qua. Do d6, su bién doi di truyén 12 nguyén nhan
goc ré cua su thoai hoa C. militaris [19, 62-63]. Hon nita, cac nghién ciru trudc
day da xac nhan rang sy bién thién di truyén caa C. militaris khong c6 tuong
quan véi ngudn gbc dia 1y [64].

Céac nghién ctru cling cho thdy muc d6 khac biét trong gen cua nam C.
militaris tu nhién va dong thoai hoa. Trong d6, dong thoai hoa co tan sb dot bién
cao hon so v&i cac chung tu nhién. Diéu quan trong 13, co ché thoai hoa cua ndm
C. militaris c6 lién quan dén cac gen lién quan dén sinh tong hop doc td, chuyén
héa ning luong, methyl hoa DNA va tai cdu trac nhiém sac thé [57]. Bang cach
so sanh va phan tich trinh ty DNA gitta cac ching binh thuong va cac chung
thoai hoa ctia nAm C. militaris, cac nghién ctiu thay riang vang ITS1 + 5,8S +
ITS2 va 28S cua cac chung binh thuong va cac ching thoai hoa la hoan toan
giong nhau nhung ving 18S cua chiing thoai hoa c6 chira bay dot bién diém. So
v6i dong nam C. militaris binh thuong, dong thodi hoa bi mat doan ving MAT
1-2-1, ba dot bién diém trong ving MAT 1-1-1 va dot bién diém trong ving
MAT 1-1-2. Phén tich Real-time PCR xac nhan ring gen MAT 1-2-1 d3 mat
trong cac dong thoai héa. Mirc d biéu hién cua gen MAT 1-1-1 va MAT 1-1-2
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duogc diéu chinh giam dang ké & dong thoai hoa so voi dong binh thuong. Do do,
cac dot bién ¢ ving 18S va MAT, ciing nhu sy diéu hoa cua gen MAT, c6 thé 1a
nguyén nhan gy ra su thoai hoa cua nam C. militaris [65]. Dya trén nhitng phat
hién trén, co thé khang dinh rang DNA hé gen da bi dot bién sau khi nim C.
militaris thoai hoa va mirc d6 biéu hién cia mot sé gen da thay d6i. Tuy nhién,
mdi quan hé gitta cac vi tri dot bién va sy thoai hoa cua nam C. militaris can

dugc nghién ctiru thém.

Gan day, nhom tac gia Vit Xuan Tao va cong sy [73] da nghién ciru thanh
phan gen gidi tinh MAT ctia 8 ching ndm dugc liéu cordyceps dang duoc nudi
tréng tai Viét Nam. Ca 8 chung nim nghién ciu déu duoc dinh danh dua trén
dac diém hinh thai, trinh ty ving ITS ctia rDNA va xac dinh gen gidi tinh MAT
1-1-1 va MAT 1-2-1. Két qua thu dugc cho biét, & trong 5 ching ndm QNG6,
HL11, HL12, TNO1 va TNO2 déu thay xuét hién ca 2 gen gidi tinh MAT 1-1-1
va MAT1-2-1. Con ¢ 3 chung ndim SH03, HL13 va HNO1 chi thay xuét hién gen
gidi tinh MAT 1-1-1. Tuy nhién, nghién ctru ciing cho biét ca 8 ching nim

nghién ciru déu ¢6 kha nang hinh thanh qua thé.

Ngoai nhing 1y do gay ra viéc thoai hoa giong cia nam C. militaris néu
trén, mot s6 nghién ctru ciing chi ra rang su thoai hoa ctia nam C. militaris c6 thé
dugc giy ra boi viéc Gc ché hoac thay doi can bang tong hop cac chét chuyén
hoéa lién quan dén diéu hoa trao d6i chat [19]. Mic du ¢6 nhiéu nguyén nhan dan
dén sy thoai hoa ctia nAm C. militaris va qua trinh thoai hoa dién ra rat phuc tap,
nhitmg phat hién trén s& gitip chung ta hiéu duoc co ché thoai hoa cta nim C.
militaris va 1 co sé cho cong tac nghién ctru chong thoai hoa giéng nhong tring
thao trong qua trinh san Xuat.
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CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. POITUQNG VA NGUYEN VAT LIEU NGHIEN CUU
2.1.1. Péi twong nghién ctru

Chung ndm C. militaris S1 thuong mai dugc suu tam va luu giir tai phong
Cong nghé té bao thuc vat, Vién cong ngh¢ sinh hoc, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam duogc sir dung lam nguyén li¢u cho thi nghiém.
2.1.2. Nguyén vat liéu nghién ciru

Héa chit: Cac mdi truong duge st dung trong qua trinh nudi C. militaris
S1 bao goém: Sabouraud dextrose agar plus yeast extract (SDAY) dic, SDAY

1ong, Potato dextrose agar (PDA), mdi truong co chat.

bém CTAB, d¢ém TE, marker 1kb, lysozyme, SDS, proteinaise K, natri
clorua (NaCl), hdn hop clorofrom: isoamylacohol (CI, 24: 1), isopropanol,
ethanol, dextro, agar bacteriologial, peptone, yeast extract (cao nAm men), magie
sulphat (MgSQ,), potassium phosphate monobasic (KH,PQO,), glucose, thiamin
B, va cac hoa chat thong thuong khac... .

Thiét bi: Box cdy chuyén dung, ndi hdp khir tring, cin phan tich, tu siy,
may lac, ong fancol, dia petri, may PCR, bé dién di, may chup anh ban gel... va
cac dung cu may moc khac tai phong Cong nghé té bao thyc vat.

May moc: May PCR System 9700 (Applied Biosystem), may di¢n di
EPS300 (Thuy Pién), may chup gel (Clever scientific, Vuwong qudc Anh), may
Vortex (Mimishaker, IKA, Dtic), may ly tim, may lic, bé 0 (Memmert, Duc),
may nghién mau, cung cac loai may moc khac ctia Phong thi nghiém Cong nghé

Té bao Thuc vit.
2.2. PHUONG PHAP NGHIEN CcUU
2.2.1. Nudi cay nAm nhdng trung thao

Chung ndm nhong tring thao thwong mai C. militaris S1 duoc suu tam,
lwu giir trén moi trudng giit gidong va dit trong kho bao quan chuyén dung cia

Vién Cong nghé Sinh hoc trong diéu kién tdi va nhiét d6 1a 4°C.
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Nhén giong cip 1:
Mai truong nhan giéng cap 1: Mai truong SDAY dic.

Chung giéng gbc C. militaris duoc bao quan va luu giit & 4°C trén moi
truong gitt gidng duoc nudi cay 1én dia moi trudng nhan giéng cap 1 SDAY dic
c6 thanh phan gdm: cao nAm men, peptone, MgSO,, KH,PO,, agar, glucose. Dia
nudi cay duoc dit trong toi & 20°C — 22°C trong 1 tuan va sau d6 dugc chuyén ra
nudi & diéu kién chiéu sang lién tuc trong 2 tudn. Manh méi trudng dic mang
thé soi dang sinh trudng manh trén dia gidng cdp 1 duge tach ra va st dung lam
nguyén liéu cho nudi sinh khéi 1ong phuc vu cho nhéan giéng céap 2.

Nhin giéng cdp 2:

Moi trudong nhan gidng cap 2: Str dung dia ching ndm duoc nudi trén moi
truong nhan giéng cap 1 duoc 3 tuan nudi dé lam nguyén liéu cho nudi gidng
cip 2. Dung dao Ciy cat manh moi truong dic co chira cic soi ndm co kich
thude (0,5 cm x 0,5 cm) c6 chira hé soi nAm dang & giai doan sinh trudng manh
va chuyén vao binh tam giac c¢6 chira moi truong SDAY léng (thanh phan gém
c6: peptone, cao nam nem, MgSO,, glucose KH,PO,), dé nhan sinh khdi ndm
[74]. Binh mau dugc nudi lic & téc dd 150 vong/ phut trong dicu kién toi véi
nhiét 46 22°C. Sau 5-7 ngay, dung dich gidng cap 2 duoc sir dung dé cay chuyén
vao méi trudng gia thé dé cho viée hinh thanh mam va phat trién qua thé.

Nuéi cdy tao qud thé nim:

Cdy ndm: Dich nAm nuéi lac sau 5 - 7 ngdy st dung cho nudi tao qua thé. Dich

thé ndm duoc pha lodng va phun trén méi trudng gia thé (gao lut, nhong tam...)

Tao hé sgi: sau khi dich ndm duoc céy 1én moi1 truong co chit dugc tao soi trong

t61 & diéu kién 22°C thoi gian tir 7 - 12 ngay.

Tao qud thé nam: Thoi gian kéo dai 45 - 60 ngay, nudi ciy trong diéu kién

phong nudi 20°C - 22°C d6 am 75% - 80%, cudng d6 anh sang 900 - 1200 lux

thoi gian chiéu sang 14 gio.

2.2.2. Danh gia hinh thai sinh truéng, phat trién ciia naim trén méi trudong
co chat tao qua theé

Thi nghiém duoc cai tién, bd tri siap xép va thuc hién theo phuong phap

cia Wen va cong su 2012 [68]. Thanh phan mdi truong nudi cdy trong thi
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nghiém 1a moi truong hat gom: gao (50%), bot nhong tam (25%), khoai tay
(15%), bot dau twong (10%), nudc dira (10%) va thanh phan khoang bo tro
(MgSO4+ KH,PO,+ Thiamin Bl+ duong glucose). Méi trudng nudi cdy dugc
cho vao cac hdp nhua chiu nhié¢t c6 kich thudc 1a 9x9x9cm va dugce khu trung &
121°C thoi gian kéo dai trong 15 phut. Sau do, cdc hdp moi truong nudi dugc
cdy gidng cap 2 (gidng dang dich thé) voi luong gibng tir (3-5 ml/ hop nuodi).
Céc hop nudi sau khi dugce phun cdy nguyén lidu gidng cap 2 cia ching nim, s&
dugc nudi trong diéu kién t6i hoan toan, & nhiét d6 22°C dé tao hé soi. Sau khi
hé soi phat trién kin toan bd hop nudi thi s& duoc chuyén ra nudi ¢ phong sang
c¢6 cudong do tir 500 - 1200 lux, nhiét d6 20°C - 22°C, d6 am 70 - 90%, thoi gian
chiéu sang 1a 14/10h (sang/ti), trong khoang tir 2 - 2,5 thang.

Céc cong thire thi nghiém voi thanh phan méi trudng co chat co ban nhu
trén va dugc thay d6i ndong do khoang vo co (KH,PO4, MgSO,) (Bang 2.1) &
cac ngudng 1; %; V; 0 ndng do tiéu chuan va bo sung thém dinh dudng hitu co
(chubi, dau xanh, dau den...).

Bang 2.1. Nong d6 khoang bo sung vao cac cong thirc thi nghiém

Thanh phin CTl CT2 CT3 CT4 CT5
khoang
KH,PO, g/l 1X 05X  0,25X 0 50g chubi xanh
MgSO, g/l 1X 05X  0,25X 0 50g d4u xanh

2.2.3. Phan tich chat lwong ciia qua thé nAm

Qua thé ndm nhdng trung thao thu duoc trén cic cong thirc moi truong co
chat dugc say thiang hoa theo phuong phép cta Thitiphan Chimsook 2018 [69].
Sau d6 qua thé dugc st dung dé dinh luong hoat chit cordycepin va adenosine.
Viéc phan tich dugc thuc hién tai Vién kiém nghiém v¢ sinh an toan thuc phém,
theo phuong phap NIFC.0.5.M.163 (HPLC) [25]

2.2.4. Phén lap va phat trién cac dong bao tir don

Bao tir don duoc phan 1ap tir qua thé nam nhong trung thao trén cac cong
thire moi truong co chat cé thay d6i vé thanh phan khoang dya theo phuong
phap cua Kang va nhom nghién ciru 2017 [54]. Cu thé, cat phan trén cing cua
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qua thé co kich thudc tir (1,5 cm — 2,5 cm) c6 chira cac tai sinh bao tir tir trén
dinh qua thé gin vao mit bén trong cua dia petri chira nudc cit va 2% agar
(WA). Cac dia mdi truong sau khi duoc gan qua thé duoc nudi cy trong diéu
kién chiéu sang dé kich thich cac bao tir phét tan va nay mam, thoi gian nuéi kéo
dai 5 ngay sé& thu bao tir don dé ciy trén moi trudng nhan gidong. Hé soi phat
trién tir cac bao tr don dugc phan 14p va nudi cay trong 50 ml méi truong Potato
Dextrose Broth (PDB).

2.2.5. Phén tich ty |, thanh phan va sw bién déi gen MAT

Téch chiét DNA téng s6 tir hé soi nam

Céc don bao tir dugc nudi cay trén moi trudng dac PDA (Potato Dextrose
Agar). Hé soi ndm nhong trung thao trong giai doan sinh truéng sinh dudng
duogc thu thap trén nhiing dia moi trudng gitr gidng va st dung 1am nguyén liéu
cho tach chiét DNA tong s6 theo phuong phap CTAB [70] c6 cai tién.

Khuéch dai gen MAT trong cdc dong bao tir don

DNA tong sé da duoc tach chiét duoc sir dung dé lam khuén cho phan tng

PCR. Phan tng PCR dugc thuc hién véi cac cap moi dic hiéu 1TS1 (5°-
TCCGTAGGTGAACCTGCGG-3’) va ITS4 (5-TCCTCCGCTTATTGATATG
C-37) [78]. San pham PCR duogc tinh sach va dung cho giai trinh tu theo phuong
phap Sanger véi cac hé thong may doc tai Vién Cong nghé sinh hoc, Vién Han

lam Khoa hoc va Cong ngh¢ Viét Nam.

Bang 2.2. Thanh phan mt phan &ng nhan dong gen (PCR)

Thanh Mix S S Tong thé
N H,O Moi xu6i  Moi ngwge  DNA khuon )
phan 2X tich (ul)
Thé tich
8,0 8,0 1,0 1,0 2,0 20
(ul)

Céc cap mdi cho cac gen MAT duoc thiét ké dya trén trinh ty d3 duoc
cong bd trong cac nghién ctru cia Chen va cong su 2017; Kang va cong su 2017
[54,57] va str dung dé khuéch dai cac phan doan gen MAT trong bao tir nAm thu

dugc tir cac cong thire thi nghiém.
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Céc cap mdi st dung trong phan tng PCR bao gom:
MAT1-1-1-F; (5’-ATGGAACACAGATCGAGCGACAC-3’;
MAT1-1-1-R (5’-ATATACCTTCGCGATCATTGCCCAG-3’);
MAT1-1-2-F (5’-TTCAGCTTCAGTCCGTTCTGGACA-3’);
MAT1-1-2-R (5’-GGCAGACATCGTACCTGGTCAAAT-3’);
MAT1-2-1-F (5-TGTTTTGTCGCGATGGTTCTGG-3");
MAT1-2-1R (5’-CCTCTGGAGGTTCTGCATTCCA-3").

Phan ung PCR dugc thuc hién st dung DreamTaq Green PCR Master
Mix (Cat. No. K1081 - Thermo Scientific), véi chu trinh nhiét (94°C - 30 gidy;
55°C — 30 gidy; 72°C — 60 gidy) v6i s6 chu trinh 13 35 vong. San pham PCR
duoc Kiém tra trén gel agarose 1% va chup anh dudi hé may chup hinh véi hé

théng anh sang UV.
2.2.6. Phuong phap thong ké va xir 1y so liéu

Céc thi nghiém duoc lap lai it nhat 3 14n, so lidu dugc tong hop va xu Iy
bang chuong trinh Anova trén phin mém Microsoft Excel 2010, mirc ¥ nghia
théng ké & ngudng P < 0,05.
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CHUONG 3: KET QUA VA THAO LUAN

3.1. ANH HUONG CUA HAM LUQNG KHOANG TOI HiNH THALI,
SINH TRUONG VA PHAT TRIEN CUA CHUNG NAM
CORDYCEPS MILITARIS S1

3.1.1. Xac dinh théng tin di truyén ciia chiing nam Cordyceps militaris S1
3.1.1.1. Phan tich trinh tw ITS chiing ndm Cordyceps militaris S1

Pé dam bao d6 tin cay cua ching nAim dung trong nghién ctru, ching toi
tién hanh kiém tra, dinh danh truéc khi tién hanh cac thi nghiém tiép theo.
Chuang Cordyceps militaris S1 dugc phan 1ap cac dong bao tir don, cac dong don
bao duoc nudi cdy trén moi truong dic PDA (Potato Dextrose Agar). Soi nam
trong giai doan phat trién sinh dudng duoc thu thap trén cic dia méi trudng
PDA va str dung 1am nguyén liéu cho tach chiét DNA tong sb theo phuong phap
CTAB (Dolye 1991) [70]. DNA tong s6 duoc sir dung dé nhan ban gen ITS cua
chang nam Cordyceps militaris S1. San pham PCR sau d6 duoc tinh sach va
dung dé giai trinh tu theo phwong phap Sanger. Trinh ty TS cia ching nam S1
dugc dung dé tim kiém va so sanh véi cac chiing ndm cung loai da dugc cong bd

trude day thong qua cong cu BLAST trén ngudn dit liéu mo NCBI.

select all 100 sequences selected GenBank Graphics Distance free of results ~ MSA Viewer
deemi SRS L o Cor vt o L Ao
v

Cordyceps militaris 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA... Cordyceps militaris 952 952 99% 00 9943% 570 MK209600.1
Cordyceps militaris isolate 49 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 a... Cordyceps militaris 952 952 99% 00 9943% 540 OL616168.1
Cordyceps militaris isolate 40 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 a... Cordyceps militaris 952 952 99% 00 9943% 540 OL616160.1
Cordyceps militaris strain 14 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.... Cordyceps militaris 9562 952 99% 0.0 9943% 570 MT875255.1
Cordyceps militaris strain C-1 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribos... Cordyceps militaris 952 952 99% 00 9943% 570 EU825992.1
Cordyceps militaris 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA... Cordyceps militaris 952 952 99% 00 9943% 556 AF368807.1
Cordyceps militaris strain M150613 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8... Cordyceps militaris 950 950  99% 00 9943% 573 KU351817.1
Cordyceps militaris strain 1140012 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ... Cordyceps militaris 950 950  99% 0.0 9943% 555 KU351815.1
Cordyceps militaris voucher 15006 small subunit ribosomal RNA gene, partial sequence; internal transcribed spac... Cordyceps militaris 950 950  99% 00 9943% 568 ON553385.1
Cordyceps militaris voucher 15001 small subunit ribosomal RNA gene, partial sequence; internal transcribed spac... Cordyceps militaris 950 950  99% 0.0 9943% 568 ON553382.1
Cordyceps taishanensis strain A-1 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ... Cordyceps taisha... 950 950  99% 00 9943% 567 FJ008927.1
Cordyceps taishanensis 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal ... Cordyceps taisha... 950 950  99% 0.0 9943% 4496 JN411084.1
Cordyceps militaris strain C-8 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribos... Cordyceps militaris 950 950  99% 00 9943% 572 EU825999.1
Cordyceps militaris strain C-7 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.88 ribos... Cordyceps militaris 950 950  99% 00 9943% 572 EU825998.1
Cordyceps militaris strain C-5 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.85 ribos... Cordyceps militaris 950 950 99% 0.0 99.43% 576 EU825996.1
2 Cordyceps militaris strain C-4 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.88 ribos... Cordyceps militaris 950 950  99% 0.0 9943% 574 EU825995.1

Hinh 3.1. Két qua tim kiém va so sanh trinh ty ITS cta chung Cordyceps militaris S1
bang cong cu BLAST trén NCBI.
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Ving ITS1 (véi kich thuée khoang 0,5kb) nam trén gen ma héa tiéu phan
18S RNA duoc khuéch dai va giai trinh ty (Phu luc 1). Két qua so sanh trén
ngin hang gen NCBI thu dugc cho thdy, cua trinh tu ITSI cia chung nhong
tring thao S1 c6 d6 twong déng cao voi cac chung ndm da nghién ctru thudc loai
nhong trung thao co tén khoa hoc 1a Cordyceps militaris (Hinh 3.1). Trong do,
dd che phu trinh tu 1€n dén 99%, do tuong déng trinh tu 1a 99,43%, gia tri E-
value dat thap (0.0).

S1
100 Cordyceps militaris 40 OL616168 1
Cordyceps militaris C-1 EU825992 1
Cordyceps militaris HL13 OQ674731.1
Cordyceps militanis YMF5.0045 MW874508.1
Cordyceps militaris KACC:43316 MG833281 1
Cordyceps militaris NBRC 30377 JN943300.1
Cordyceps militaris HMAS1630 JN121122.1
100 Cordyceps miltaris CCRC 32219 AY245634.1
92 — Cordyceps militaris E142054 KU351811.1

% Cordyceps militaris JD KU351816.1
B ————— Cordyceps militaris SS-2 0K273824.1
69 Cordyceps militaris CM1901 MW757210.1
Cordyceps militaris 4641 JX488489 1

100

100
90

7 89
90

Hinh 3.2. Cay phit sinh chiing loai ctia 14 dong nAm nhong tring thao
dua trén trinh tu ITS1

Tiép theo, chung t61 lya chon trinh ty ITS1 cia mot ) chung nam thudc
loai Cordyceps militaris di duoc cong bd trén ngudn dit liéu mo NCBI cung véi
trinh tu ndy cta chung S1 dé tién hanh dung ciy phat sinh chung loai (Hinh
3.2). Két qua cho thay, cac ching nam phan tich dugc chia thanh 2 nhém chinh:

Nhém A goém 9 ching Cordyceps militaris 40; Cordyceps militaris C-1;
Cordyceps militaris HL13; Cordyceps militaris YMF5.0045; Cordyceps
militaris KACC:43316; Cordyceps militaris NBRC30377; Cordyceps militaris
CCRC 32219; Cordyceps militaris HMAS1630 va dong Cordyceps militaris S1.
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Nhém B gdom 4 chung Cordyceps militaris SS-2; Cordyceps militaris JD;
Cordyceps militaris E142054 va Cordyceps militaris CM1901. Ngoai ra, chung
Cordyceps militaris 4641 c6 do twong dong thap so véi cac ching con lai va
dugc chia thanh mdt nhom riéng.

Két qua phan tich nay khang dinh ching S1 thudc loai ndm nhong trung
thao Cordyceps militaris, dam bao tinh an toan va kha thi dé tién hanh cac
nghién ciru va phan tich tiép theo.
3.1.1.2. Thanh phan va ty 1¢ gen MAT ciia chiing ndm Cordyceps militaris

S1

Nhu d3 trinh bay trén phan tong quan, ty 18 va thanh phan gen MAT 14 tiéu
chi quan trong dé danh gia kha nang thoai héa giéng nhong tring thao. Do vay,
chung t6i tién hanh phan tich tiéu chi ndy cua chung ndm S1. Tong s6 32 bao tir
don duoc lua chon ngiu nhién va DNA tong s6 dugc tach chiét. Qua trinh PCR
duoc thyc hién véi cac modi dic higu MAT1-1-1, MAT1-1-2 va MAT1-2-1, két
qua duoc trinh bay trén Bang 3.1.

Bang 3.1. Ty 18 va thanh phan gen MAT cua ching nam Cordyceps militaris S1

Ching (s0 Baotircogen Baotircégen Baotircégen TV IE bao tir
Clony) MAT 1-1-1 MAT 1-1-2 MAT 1-2-1 mang gen MAT

S1(32) 2+0,55 200,71 0 68,75 + 2,61

Két qua ¢ Bang 3.1 cho thiy, & cac bao tir ciia chung nam C. militaris S1
chung t6i ghi nhan sy c6 mit san pham khuéch dai ctia gen MAT 1-1 bao gdm
hai gen MAT1-1-1 va MAT1-1-2. Trong d6, sd bao tir mang gen MAT1-1-1
chiém 6,25% va ty 1& bao tir mang gen MAT1-1-2 13 62,5%. Tuy nhién, ching
to1 khong ghi nhéan su c6 mat cua gen MAT 1-2-1 trén cac dong bao tir ciia chung
nam nghién ctru. Tinh trén tong sb bao tir duwoc phan tich, ty 16 gen MAT c6
dugc trong chung S1 dat 68,75%.

Trong nghién ctru ctia Vi Xuan Tao va cong su (2022) [66], 3/8 chung
nam nhong tring thao cua Viét Nam dugc phan tich chi mang gen MAT1-1-1,
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cac ching nay déu c6 kha nang sinh truong va tao qua thé tét. O nghién ctru nay
cia chung t6i, chung C. militaris S1 mang ca 2 gen thugoc nhom MATI-1
(MAT1-1-1 va MAT1-1-2). Cung véi két qua nghién ctru trude day, két qua cua
chung t6i tiép tuc cho thdy sy bién dong vé thanh phan gen MAT trong céc
chung ndm nhong tring thao ¢ Viét Nam. Su ¢6 mit cia nhom gen MATI-1 1a
co sO dé chang t6i tién hanh phan tich sinh trudng va dic diém hinh thai cta

chung ndm S1 & cac ndi dung nghién ctru tiép theo.

3.1.2. Su sinh truéng hé s¢i caa ching nim Cordyceps militaris S1 trong giai
doan u toi

Chuing giéng gbc C. militaris S1 duge bao quan va luu giit & 4°C trén moi
truong gitt gibng sau d6 duoc nudi cdy 1én dia méi truong nhan giéng cap 1. Dia
nuoi giéng cép 1 dugc dat trong diéu kién tbi & nhiét do 20 - 22°C trong 7 ngay,
sau d6 duoc chuyén ra diéu kién anh sang lién tuc trong 15 ngay (Hinh 3.3A).
Phan manh méi truong (kich thude 0,5 cm x 0,5 cm) véi hé soi nAm dang sinh
truong manh duoc cat tir dia nuoi gidng cap 1 va chuyén sang mdi truong nudi
long tang sinh khéi (nhan giéng cdp 2 ) (Hinh 3.3 B). Dung dich giéng cap 2
sau 5-7 ngdy nudi cdy duoc sir dung 1am nguyén liéu cho ciy gidng trén méi

truong co chat dé hinh thanh mam va phat trién qua the.

Hinh 3.3. Nhan gidng dich thé cip 2 ching nam C. militaris S1

A. Hé soi nAm nhong tring thao trén moi trudng nhan gidng cap 1 sau 15 ngay nudi

cay; B. dung dich gidng cap 2 sau 7 ngdy nudi cay.
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CT1 CT2 CT3

CT4 CT5

Hinh 3.4. Hinh thai hé soi ching ndim Cordyceps militaris S1 trén moi trudng co chét;
CT1: Céng thirc I- bé sung nguon khodng vé co KH,PO,, MgSO, ¢ nong do 1giL;
CT2: Céng thirc 2 - b6 sung nguén khodng vé co KH,PO,, MgSO, ¢ nong do 0.5g/L;
CT3: Cong thitc 3 - bé sung nguéon khodng vé co KH,PO,, MgSO, & nong dg 0.25g/L;
CT4: Céng thirc 4 — khéng bé sung nguon khodng vé co KH,PO,4, MgSOy; CT5: Cong
thitc 5 - b6 sung nguon nguyén liéu hitu co chuéi va ddu xanh ¢ nong dg 50g/L.

Pé danh gia tic dong cua thanh phan khoang v6 co va hitu co 1én sinh
trudng cua chung nam S1 trong giai doan phat trién hé soi, dich ndm nuéi lac sau
5-7 ngay duoc sir dung 1am nguyén liéu cho nudi tao qua thé trén méi truong co
chat v6i cac cong thirc khoang bo sung khac nhau. Qua trinh 0 t6i va wom soi
dugc kéo dai 7 - 9 ngay trong diéu kién nhiét do tir 20°C - 22°C. Két qua thu dugc
trén Hinh 3.4 va Bang 3.2.
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Bang 3.2. Dic diém hinh thai, sinh trudng va phat trién hé soi cua chung Cordyceps
militaris S1 trong giai doan 1 tdi

Thaoi gian hé soi
moc kin co’ chit Pic diém sinh trweéng va phat trién
(ngay)

Cong thirc thi
nghiém (CTTN)

H¢ soi min, tao ranh hé sgi bong xdp, an lan xuéng moi

Cong thuc 1 (CT1) 6,00 + 1,00 . !
truong co chat.

H¢ s¢i min bong x0p, tao ranh, h¢ sgi dn lan xuéng modi

Cong thirc 2 (CT2) 6,17 £0,29° . "
truong co chat

H¢ s¢i min, tao ranh hé s¢i bong x6p, dn lan xudng modi

Cong thuce 3 (CT3) 7,00 + 1,00 . %
truong co chat.

H¢ s¢i min, tao ranh, hé sgi bong x0p, an lan xudng moi

Cong thuc 4 (CT4) 6,17 +0,29° . .
truong co chat.

Cong thirc 5 (CT5) 6,67 + 0,58 \ %
truong co chat.

(cac chir cai khac nhau thé hién sy sai khdac co y nghia o P<0,05)

Hinh 3.4 va Bang 3.2 cho thiy trong giai doan u tbi, hé soi sinh
truong trén cac cong thuc thi nghiém khong c6 su khac biét 1én. Hé soi nam
moc dn kin mdéi trudng nudi cdy trong thoi gian 13 6 -7 ngay nudi, téc do
sinh treong khong co sy khac biét, dac diém hinh thai hé soi bong xép va

tao ranh, & cac cong thic thi nghiém la tuong duong nhau.

Trong nghién ctru cia Nguyén Thi Bich Hang va cong su 2022 [72] vé
dic diém nuoi trong nAm Nhong trung thao trén co chat 1a ba dau nanh, thoi
gian phat trién hé soi moc kin mdi trudng co chat trung binh 1a 10,30 ngay
khi c6 bd sung khoang sém hon so véi moi trudng khong bd sung khoang
thoi gian (11,30 ngay). Tuy nhién, trong nghién ctru ctia chung t6i, thoi gian
moc kin co chat ngan hon (tr 6-7 ngay), cic cong thuc voi ty 1é khoang
khac nhau khong cho thay sy khac biét vé kha nang sinh truéng ciia hé soi
trén moi trudng co chat. Két qua nay co thé 1y giai do su khac biét vé ching
nam nhong trung thao trong nghién ctru ciia hai nhom.

Nhu vay, & giai doan phat trién h¢ so1, ty 1¢ khoang bd sung vao moi
truong khong cho thay tac dong rd rét dén tdc do sinh trudong chung nim
Cordyceps militaris S1.

H¢ s¢i min, tao ranh, hé soi bong x0p, an lan xuong moi
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3.1.3. Sw sinh trwémg va tao mam qua thé cia ching nim Cordyceps
militaris S1 trong giai doan chiéu sang

CT4 CT5
Hinh 3.5. Dic diém hinh thdi mam qua thé ching nAim Cordyceps militaris S1

CT1: Céng thirc 1- b6 sung nguon khodng vé co KH,PO4, MgSO, ¢ nong dé 1g/L;
CT2: Céng thirc 2 - bé sung nguon khodng vé co KH,PO,, MgSOy & nong do 0,5g/L;
CT3: Céng thirc 3 - bé sung nguon khodng vé co KH,PO4, MgSOy & nong dé 0,259/L;
CT4: Céng thirc 4 — khéng bé sung nguon khodng vé co KH,PO,, MgSO,; CT5: Céng
thire 5 - bo sung nguon nguyén liéu hitu co chudi va ddu xanh & nong dé 50g/L.
Nham danh gia tic dong ciia thanh phan méi trudng khoang tdi sinh
truong va kha nang tao qua thé cua chiing nam cordyceps militaris S1, khi hé soi
moc phu kin bé mit co chat va an sau xudng day hop nudi cy, sau d6 hop nudi
ciy s& dugc mang ra nudi trong diéu kién chiéu sang dé kich thich tao mam qua
thé, thoi gian nudi cdy qua thé kéo dai 45 - 60 ngdy, & nhiét do 20°C - 22°C, do
am tir 75% - 80%, thoi gian chiéu sang 14/10h (sang/tbi), cuong do anh sang tir
900 - 1200 lux. Két qua ghi nhan trén Hinh 3.5 va Bang 3.3.
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Bang 3.3. Dic diém hinh théi, sinh truéng va tao mam qua thé ciia ching

Cordyceps militaris S1

e So lwgng
Thoi gian tao A 2 0 R < 3e% < ‘e
CTTN N . mam qua the/ Dac diém hinh thai
mam (ngay) hé
op

Méam qua thé hinh thanh sau 10 -13 ngay dat dudi
CT1  1183+1,26° 123,86+4,38° diéu chiéu sang, mam qua thé moc thanh cum, déu

va to, huéng quang manh.

Mam qua thé hinh thanh sau 13 -15 ngdy nudi cdy
CT2  14,33+0,58" 83,57+4,42°  dudi diéu kién chiéu sang, mam moc thanh cum,

thwa, déu va to, huéng quang manh.

Mam qua thé hinh thanh sau 14 -15 ngdy nudi cdy
b ,  dudi diéu kién chiéu sang, mam moc thanh cum,
CT3 14,67+0,58 97,1+7,43 . o N ) o L.
day, dudi chan cym mam c6 1 16p bong xop va

hudéng quang manh.

Mam qua thé hinh thanh sau 14 -16 ngdy nudi cdy
b . dudi diéu kién chiéu sang, mam moc thanh cum,
CT4 1517+0,76°  85,71+576 A A
thua, déu, xung quanh 4 bén c6 hé sgi bong min va

to, hudéng quang manh.

Mam qua thé moc rd sau 12 -14 ngdy nudi cdy
CT5  14,33+0,58" 84,43+3.84° 61 didu kién chiéu sang, mam moc thanh cum,

thwa, déu va to, huéng quang manh.

(cac chir cai khac nhau thé hién sy sai khdc co y nghia o P<0,05)

Theo két qua ¢ Hinh 3.5, Bang 3.3 va quan sat thuc té, khi dua binh nudi
cay tir giai doan u toi sang giai doan chiéu sang, hé sgi dugc chuyén tir mau
trang sang mau vang cam sau 2 ngdy va mam qua thé bat dau xuat hién rd rét o
ngay thtr 11. Mam qua thé ¢ cac cong thuc thi nghiém moc déu va huéng quang
manh. Mam qua thé & cong thtr CT1 xuét hién sém nhat 1a 11 ngdy, & cic cong
thire khac mam qua thé ciing xuat hién rd rang sau 15 ngdy nudi cdy. Mam qua
thé ¢ cong thitc CT2 va cong thirc CT4 to va map hon ¢ cac cong thie CT1,
CT3. Nhung & cong thirc CT1 va CT3 thi sé lugng mam qua thé moc day hon.
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S6 luong mam qué thé & cong thirc CT1 nhiéu nhat 1a 123,86 mam/hop. Kich
thude mam qua thé tir 0,2 — 0,4 cm. Ty 18 tao mam & cong thire CT1 13 100%, &
cong thirc CT2 1a 90%, & cong thire CT3 1a 80%, ¢ cong thue CT4 1a 75% va &
cong thue CT5 1a 90%.

Nhu vay, ty 1& khoang trong moi truong nudi cay & cac cong thirc thi
nghiém c6 anh huong dén téc d6 nay mam cia chung C. militaris S1. O nong do
khoang cao cong thic (CT1), mam qué thé xuét hién sém nhat (11,83 ngay).
Thoi gian ndy mam tang 1én khi ndng d6 khoang vo co giam xudng & trudng co
chat. O cong thic CT5 ngudn khoang vo co duge thay thé bang ngudn nguyén
lidu hitu co, thoi gian tao mam qua thé twong duong véi cong thic sir dung V5
nong d6 khoang nhung cham hon so véi cong thitc CT1. Bén canh d6 sd luong
mam qua thé & cong thirc 6 néng d6 khoang vo co cao (CT1) cho thiy ciing cao
hon & cac cong thitc mdi trudng con lai. O cong thire thay thé khoang vé co
bang ngudn nguyén liéu hitu co (CT5), s6 luong mam qua thé c6 thap hon hai
cong thirc CT1 va CT3 nhung tuong duong vadi cong thirc CT2 (1/2 khoang vo
o).

Nhu vay, ty 1€ khoang v6 co ¢6 anh hudong td1 kha nang hinh thanh va
phat trién ctia qua thé nAm nhong tring thao trén méi truong co chat. Tuy nhién,
modi tuong quan gitta ty 1¢ khodng vo co bd sung vao méi trudong nudi cdy va sb

luong qua thé tao dugc con chua ro rét.

Ngoai ra, két qua nghién ctru budc dau cho thiy c6 thé str dung hoan toan
nguén nguyén liéu hitu co thay thé khoang vo co trong nudi cy tao mam qua

thé chiing nam Cordyceps militaris S1.

3.1.4. Su sinh truwéng va phat trién ciia ching nam Cordyceps militaris S1

trong giai doan tao qua thé

Nham danh gia anh huong cia thanh phan khoang vo co trong méi truong
gia thé t6i hiéu qua nudi cdy nAm nhong tring thao, hinh théi, kich thudc va khéi
lwong qua thé dugc theo ddi va danh gia & giai doan 7 - 9 tudn tiép theo ké tir khi

mam qué thé xuat hién. Két qua thu duoc thé hién trén Hinh 3.6 va Bang 3.4.



Hinh 3.6. Hinh thai qua thé chung nam Cordyceps militaris S1 sau 60 ngay nuéi ciy;
CT1: Céng thirc I- b6 sung nguon khodng vé co KH,PO4, MgSO, ¢ nong dé 19/ L;
CT2: Céng thirc 2 - bé sung nguon khodng vé co KH,PO,, MgSOy & nong dé 0,5g/ L;
CT3: Céng thirc 3 - b sung nguon khodng vé co KH,PO,, MgSO, 6 nong do 0,25q / L;
CT4: Céng thirc 4 - khong bé sung nguon khodng vé co KH,PO4, MgSO,; CT5: Cong

thire 5 - bo sung nguon nguyén liéu hitu co chudi va ddu xanh ¢ nong dé 50g /L.

Theo két qua thu duoc ¢ Béang 3.4 va Hinh 3.6, chiéu dai qua thé nim
nhong trung thao ctua hai cong thirc CT1 va CT2 khong c6 su khac biét. Tuy
nhién, chi tiéu ndy giam xudng & 2 cong thirc ¢6 ham lugng khoang vo co thap
hon 1a CT3 (0,25X) va CT4 (0X). Mot diém dang cht ¥ 13 chiéu dai qua thé &
cong thire CT5 (khoang vo co dugce thay thé hoan toan bang nguyén liéu hiru co)
khong c6 su khac biét so véi cong thirc st dung ddy dit khodng vo co CT1 (1X).
Tuy nhién, chung t6i khong ghi nhan sy twong quan giira tong khoi luong qua
thé thu dugc trén mot don vi co chat (1 hop) véi ty 1& thanh phan khoang v6 co

trong moéi trudng nudi cdy. Cu thé, tong khdi luong qua thé 16n nhit
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(33,31g/hdp) ghi nhan & cong thire CT1 (1X) va thap nhét (25,13g/ hop) ¢ cong
thirc CT4 (0X). Toéng khéi lwong tuoi thu dugc trong nghién clru ndy ciing tuong
ddng voi két qua nghién ctru ctia mot sé nhoém da cong bd tai Vit Nam trude

day [73].

Biang 3.4 : Dic diém hinh thai, sinh trudng va phat trién qua thé ciia chung Cordyceps

militaris S1
CTTD Chitu daiqua  Téng khdi lwgng ) ]
i, i, Dic diém hinh thai, sinh trwéng va phat trién
CTTN thé (cm) qua thé g/hdp
Pinh qua thé nim tron dai, huéng quang
CT1 5,53 + 0,66" 33,31 +3,94%
manh, mau vang cam dam.
A binh qua thé nidm tron, hudéng quang manh,
CT2 5,71+ 0,55 31,63 + 5,66°
mau vang cam nhat.
Dinh qua thé ndm tron, xuat hién dau thuy
CT3 4,25 +0,95° 26,5 + 6,24° | o
x¢é rang cua, qua th¢ mau vang cam nhat,
CT4 4,18 +0,63" 25,13+5,82™  Pinh qua thé hinh ring cua, xé thiy nhidu
Dinh qua thé tron, huéng quang manh, mau
CT5 5,98 + 0,59 31,81 + 3,64°

vang cam dam

(cac chir cai khac nhau thé hién sy sai khdc co y nghia o P<0,05)

Mic du khong c6 su khac biét 16n vé kich thude qua thé va tong khoi
luong thu duge trén mot don vi nudi cdy cia mdi cong thirc thi nghiém nhung
chung t6i nhan thay c6 su khac biét vé dic diém hinh thai cua qua thé thu duoc
trén cac moi trudng nudi cay khac nhau. Cu thé, qua thé ndm cua hai cong thirc
CT1 va CT2 c6 dinh tron dai va mau sac vang dam, trong khi & nong d6 khoang
vo co thap (CT3 va CT4) dau qua thé bat dau c6 hién tuong di dang, phan thuy.
Mic du vay, CT5 c6 bd sung ngudn nguyén liéu hitu co cho cac qua thé tuong tu
& cong thirc CT1 va CT2, dong thoi khong ghi nhan hién tuong di dang cta dinh
qua thé.

Nhu vay, ndng d6 khoang v6 co trong méi truong nudi cdy co anh hudng
dén sy phat trién, chiéu dai va hinh dang qua thé chung nAm Cordyceps militaris
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S1. Ngoai ra, ngudn khoang vo co co thé thay thé bang nguyén liéu hitu co ma
khéng anh hudng toi sinh truéng va hinh thai qua thé nAm nhong trung thao.
3.1.5. Sinh khdi va chit lwgng chiing nam Cordyceps militaris S1
3.1.5.1. Anh huéng ciia cdc nong dp khodng dén sinh khoi qua thé chiing
néim Cordyceps militaris S1

M3au qua thé nim nhdng trang thao Cordyceps militaris S1 twoi sau khi
nudi cdy 60 ngay tién hanh thu tir cac cong thirc thi nghiém, sau d6 duoc can do
dé xé4c dinh trong luong tuoi, sau dé duogc séy thang hoa dé xac dinh trong luong

kho, ty 1& gay vun. Két qua thu duoc & Hinh 3.7 va Bang 3.5.

Hinh 3.7. Hinh thai qua thé nAm C. militaris S1 sy thang hoa thu tir cac cong thirc thi
nghiém; CT1: Céng thitc 1- bé sung nguon khodng vé co KH,PO,, MgSO, ¢ nong do
1g/L; CT2: Céng thirc 2 - bé sung nguon khodng vé co KH,PO,4, MgSO, ¢ nong do
0,5g/L; CT3: Cong thirc 3 - bo sung ngué‘n khodng vo co KH,POy4, MgSOy la 0,25g/L;
CT4: Céng thirc 4 — khéng b6 sung nguon khodng vé co KH,PO,4, MgSOy; CT5: Céng

thirc 5 - b6 sung nguon nguyén liéu hitu co' chudi va ddu xanh ¢ nong dg 50g/L.
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Két qua thu duoc ¢ Hinh 3.7 va Bang 3.5 cho thay, dic diém hinh thai
qua thé nam sau sdy thiang hoa ¢ cic cong thirc thi nghiém CT1 (1X), CT2
(0,5X), CT5 (khoang v6 co dugc thay thé hoan toan bang nguyén liéu hiru co)
c6 mau cam hodc vang dam, soi ndm dai, déu, dau tron hodc nhon. Trong khi &
hai cong thirc 6 ndng d6 khoang vo co thap CT3 (0,25X) va CT4 (0X), qua thé
ndm manh, c6 mau sic nhat hon, phia dinh bi xé thuy. Tuong ty nhu sb liéu
phan tich cta timg hop nudi don 1¢ (Bang 3.5), téng khdi luong tuoi va khé thu
dugc & cac mé nudi (30 hop/ mé) cao nhét thu duge ¢ cong thirc CT1. Trong khi
d6, hai cong thire CT3 va CT4 c6 khdi lugng ndm sau sdy giam trén 50% so véi
cong thue CT1. Viée sut giam sinh khoi kho va tuoi cling ghi nhan ¢ cong thic
CT2. Tuy nhién, ¢ cong thirc CT5, ching t6i khong ghi nhan sy khac biét vé
khéi luong ndm sau sy so véi cong thirc CT1.

Bang 3.5. Khi lugng qua thé ciia chung Cordyceps militaris S1 trén cac cong

thirc moi truong thi nghiém

r y d A ~ 0
Khoi lwgng twoi Khoi lwgng Ty 1€ gay vun (%)

P Pic diém hinh thai
) say khé (9)

CTTN
Nguyén sgi  Gay vun

Soi nam dai, déu, dau

CT1 973,33+20,82° 121,67+2,89° be ab . .
60 +0,05 40 +0,05 tron, mau cam

b b c . Soi ndm dai, dau tron,
CT2 926,67+15,28 103,33+5,77 68 +0,05 32 40,05 A .
than to, mau cam

Soi nAm manh, nho xép,
CT3 773,33+30,55° 57,67+6,43% 47 +0,04"°  53+0,04°  xuét hién qua thé dau xé

thily, mau cam nhat

Soi nAm manh nho, xép,
CT4 743 33+£20,82° 50,67+1,53%  44+0,02°  56+0,02° xuat hién qua thé dau xé

thiy, mau cam nhat

Soi nam dai, dau nhon,
b c c . Mmau cam dam, phan gbc
CT5 923+6,08 118,33+7,64 63 £0,05 37 £0,05 o o N
sgi nam c6 mang bong

x0p

(Khéi heong cdn dwoe tinh trén 30 hop nam cho méicong thire Véi ldp lai 3 lan lién tiép; cdc

chit cai khdac nhau thé hién sw sai khdac co y nghia o P<0,05)



35

Ty 1é nAm gdy vun la mot chi tiéu quan trong anh hudng t6i chat luong
thuong mai khoa san phim nhong tring thao. Két qua trén bang 3.5 cho théy, ty
1é nAm gdy vun ting manh va chiém trén 50% ¢ hai cong thirc CT3 (53%) va
CT4 (56%). Tuy nhién, tiéu chi nay khong c6 sy khac biét & 2 cong thuc CT1
(40%) va CT2 (32%) so vé6i cong thire CT5 (37%). Két qua nay ciing phu hop
v6i nghién ctru cia Li va cong su 2004 va Dong va cong sy 2012 [74,75] cho
thdy viéc bd sung cac khoang chit nhu K*, Mg?*, Ca?* vao méi trudng nudi ciy
tang nang suit va chit luong cua ndm nam Cordyceps militaris.

Nhu vay, ham lugng khoang v6 co c6 anh hudng 16n tdi sinh trudng, sinh
khéi, hinh thai, nang suat kho ciing nhu chat lugng cam quan cia ndm nhong
tring thao nudi cdy trén moi trudong nhéan tao. Viéc bo sung ngudn khoang tir
nguyén liéu hitu co co thé han ché sy thiéu hut cta khoang v6 co trong moi
truong nudi cay.
3.1.5.2. Anh hwéng ciia cic nong dp khodng dén hoat chit chinh trong qud

thé chiing nim Cordyceps militaris S1

Qua thé nim thu tir cac cong thirc thi nghiém sau khi say thing hoa duoc
dem di phan tich ham lugng hai hoat chat chinh 14 adenosine va cordycepin, két

qué thu dugc trén bang 3.6.

Duya vao két qua phan tich & Bang 3.6, ching t6i nhan thdy ham luong
adenosine c6 su sut giam & cong thic c¢6 thanh phan khoang vo co thap hon
(CT2, CT3 va CT4) so v6i cong thae CT1 (274 mg). Tuy nhién, ham lugng
adenosine dugc ghi nhan tang 1€n (293 mg) & cong thirc CTS (khodng vo co
dugc thay thé bang ngudn nguyén liéu hiru co). Tuong tu nhu vy, ham luong
cordycepin ciling giam xudng & cac cong thirc véi ndng do khoang vo co bd sung
vao méi truong giam (CT2, CT3 va CT4). Mic du vay, ham luong hoat chat nay
khéng c6 sy thay ddi ¢ cong thitc CTS5 (276 mg) so voi cong thitre CT1 (285
mg).

Nhu vdy, ham lugng khoang trong méi truong co chat nudi cdy ndm
nhong tring thao c6 anh hudng truc tiép tdi ham luong hai hoat chat chinh 13

adenosine va cordycepin trong qua thé nam sau sdy thing hoa.
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Bang 3.6. Chit luong qua thé ctia ching Cordyceps militaris S1 trén cc cong
thtrc thi nghiém

Tén chi tiéu

Tén Cong Thirc Ham lwgong Andenosine Ham lwgng Cordycepin
(mg/100g nAm khd) (mg/100g nAm Kkhd)
CT1 274,0045,29" 285,00+3,61°
CT2 254,00+5,29% 197,00+8,19°
CT3 244,67+321° 141,00+4,00°
CT4 245,00+4,00% 108,00+4,58°
CT5 293,67+6,81° 276,67+6,66°

Phwong phap thir NIFC.0.5.M.163 (HPLC); Pon vi: mg/100g

(cdc chir cai khdac nhau thé hién su sai khdc c6 y nghia ¢ P<0,05)

Trong nghién ctru cia tac gia D6 Tuan Bach va cong su 2017 [76] ham
luong cordycepin trong diéu kién nudi ciy téi wu dat 433 mg/100 g qua thé kho,
nhung khong dé cap t6i ham luong adenosin. O nghién ctru cia Hur va dong tac
gia 2008, ham luong adenosin trong qua thé dat 180 mg/100 g va trong hé soi
dat 60 mg/100 g, trong khi d6 ham lugng cordycepin trong qua thé dat 970
mg/100 g va trong hé soi nAm 1a 360 mg/100 g [26]. Trong nghién ctru ctia Lo
va nhom nghién ctru 2013, ham lugng adenosin trong qua thé dat 245 mg/100 g
va ham luong cordycepin la 265 mg/100 g [77]. Nhu vay, ham luong 2 hoat
chat chinh nay c6 su khac biét gitta cac nghién ctru, didu nay cé thé do viéc st
dung cac chung gidng va quy trinh nudi cdy khac nhau. Ngoai ra, adenosin con
la dan suat va c6 thé dugc chuyén hoa thanh cordycepin trong qua trinh phat
trién ciia nAm nhong tring thao. Do vay, thoi diém thu hoach ciing anh huéng
tGi ham luong va ty 1& cta hai hoat chat nay trong san pham ndm nhong tring
thao. Trong nghién ctru cua chung t6i, & ca hai cong thic khoang vo co day du
(CT1) va khoang vo co dugc thay thé bang nguyén liéu hitu co (CT5), thanh
phan va ty 1¢ hai hoat chat niy trong qua thé nim sau siy thang hoa 1a tuong
duong nhau. Pay ciing 1a mot co s quan trong dé tién t6i xdy dung hé thong

nudi cay nhong triung thao khong sir dung ngudn khoang vo co.



37

3.2. ANH HUONG HAM LUQNG KHOANG TRONG MOI TRUONG
NUOI CAY TOI KHA NANG THOAI HOA CHUNG NAM
CORDYCEPS MILITARIS S1

3.2.1. Pic diém hinh thai va sinh trwéng cia hé soi cac dong don bao tir sau
7 ngay nudi trong toi
Qua thé nidm & cac cong thirc sau 60 ngay nudi cy, duoc str dung lam

nguyén li¢u cho vi€c phan 1dp bao tir don theo phuong phdp cua Kang va cong

su 2017. Cac bao tir don tach roi duge cy chuyén sang moi trudng méi dé tiép
tuc theo doi su sinh truéng va phat trién cua hé soi cling nhu tién hanh cac phan

tich tiép theo.

Hinh 3.8. Cé4c bao tr don duoc phan 13p tir qua thé sau 5 ngay trén méi trudng
nudi cay
Hé soi phat trién tir cac bao tir don dugc theo ddi va thu cac két qua vé
dic diém hinh thai va sinh truéng sau 7 ngdy nudi trong diéu kién téi nhiét do
20°C - 22°C. Theo két qua ¢ Hinh 3.9 va Bang 3.7, hé sgi nam ¢ tat ca cac cong
thirc déu sinh trudng manh, hinh théi sinh truéng hé soi ¢ cac cong thuc CT1,
CT2 va CT5 déu c6 mau trang dong nhat, bong xbp, mép cb vién rang cua. Tuy
nhién, & cac cong thic CT3 va CT4 hé soi phat trién dang bong min vién khong
tao ring cua. V@ kich thudc, hé soi tir bao tir cia cong thirc CT1 ¢6 kich thude

I6n nhat1a 2 + 0,19 cm, céc cong thirc khac khong ghi nhan su khac biét.
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Vé mau sic, hé soi cua cac bao tir thu dugc tir cac cong thie CT1, CT2 va
CT5 da bat dau c6 su chuyén mau sang dang vang nhat ¢ phan trung tim. Tuy
nhién, & hai cong thirc CT3 va CT4, hé soi dang tring min va chwa cho thay su

chuyén mau vang.

CT4 CT5

Hinh 3.9. Hé soi phat trién tir cic dong don bao tir sau 7 ngay nudi trong tdi; CT1:
Céng thirc 1- bé sung nguén khodng vé co KH,PO,, MgSO, ¢ nong do 1g/L; CT2:
Cong thirc 2 - b6 sung nguon khodng vé co KH,PO,4, MgSOy 6 nong dé 0,5g/L; CT3:
Céng thirc 3 - b6 sung nguon khodng vé co KH,PO,4, MgSO, ¢ nong dé 0,25g/L; CT4:
Cong thirc 4 — khéng bé sung nguon khodng vé co KH,PO4, MgSO,; CT5: Céng thirc 5

- b6 sung nguon nguyén liéu hitu co chudi va dau xanh ¢ nong dé 50g/L.
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Bang 3.7. Pic diém hinh thai, sinh truong hé soi cua cac dong don bao tir sau 7 ngay

nudi trong toi.

Kich thwoc hé 2 i
CTTN . DPic diem hé soi
sgi(cm)

CT1 200+ 0.19¢ Bao tr hinh dang tron déu, hé soi mau trang, bong xp,
, ’ c6 vién rang cua, tdm c6 chop nam.

Bao tir ¢6 hinh tron déu, hé sgi mau trang bong xop, ¢o

CT2 1,76 £ 0,17° N o
vién rang cua, tam cé chop nam.
CT3 1,56 +0,12° Bao tir hinh tron déu, hé soi mau tring, bong min.
CT4 1,35+ 0,16 Bao tir hinh tron déu, c6 hé sgi bong min.
CTS 1544016 Béo tir ¢6 hinh tron déu, hé soi mau trang, bong x6p,

c6 vién rang cua, tdm c6 chop nam.

(cac chir cai khdc nhau thé hién sy sai khdc co y nghia o P<0,05)

Nhu vay, thanh phan va ham luong khoang trong mdi truong nudi cdy
khong chi anh hudng t6i sinh trudng, phat trién, thanh phan hoat chat chinh cta
chung nam Cordyceps militaris S1 ma con anh huéng téi kha nang phat trién
ctia cac bao tir & thé hé ké tiép.

3.2.2. Pic diém hinh thai va sinh truéng phat trién cia cac dong don bao tir

sau 15 ngay nuoi chiéu sang

Tiép tuc danh gia cic giai doan phat trién cua ching nam Cordyceps
militaris S1, & cac cong thuc thi nghiém hé soi ndm sau thoi gian 7 ngdy nudi
trong t6i dugc chuyén sang diéu kién nudi chiéu sang dé thu cac chi tiéu vé mau
sdc va hinh dang (Hinh 3.10 va Bang 3.8).

Sau thoi gian tr 2 - 3 ngay chuyén ra di€u ki¢n chi€u sang, mau sac cua
hé soi thay doi tr mau trang dén mau vang hoac mau vang cam.
Sau thoi gian 15 ngay chuyén ra diéu kién nuoi chiéu sang, hé soi nam &

cac cong thirc thi nghiém tiép tuc phat trién tbt, tuy nhién ching toi nhan thay
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két qua c6 su khac biét ro rét vé mau sic va hinh thai hé sgi phat trién tir cac don
bao tr & cac cong thirc thi nghiém. O cac cong thirc mdi trudng CT1, CT2 va
CT5 (ngudn khoang vo co dugc thay thé hoan toan bang ngudn nguyén liéu hitu
c0), hé soi c6 mau vang cam, x¢ rinh 4n sau vao moi trudng co chat va c6 nhidu
mam qua thé bat dau xuit hién. Con ¢ cac cong thirc méi truong CT3 va CT4 hé

s01 c6 mau vang nhat phat trién cham hon va khong thay sy xuat hién cua mam

qua thé.

Hinh 3.10. Cac dong bao tir don sau 15 ngay chiéu sang; CT1: Cong thirc 1- bé sung
nguon khodng vé co KH,PO4, MgSOy & nong dé 1g/L; CT2: Céng thirc 2 - b6 sung
nguon khodng vé co KH,PO,4, MgSO, & nong dé 0,5g/L; CT3: Cong thitc 3 - bo sung
nguon khodng vé co KH,PO,4, MgSO, 6 nong dé 0,259/L; CTA4: Cong thirc 4 — khéng bo
sung nguon khodang vé co KH,PO,, MgSO,; CT5: Cong thitc 5 - b6 sung nguon nguyén

liéu hitu co chuéi va ddu xanh & néng do 50g/L.
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Bang 3.8. Pic diém hinh thai, sinh truéng va phat trién ciia cac dong bao tir don sau

15 ngay nuéi dudi diéu kién sang

Kich thwoc hé

CTTN sei (cm) Pic diém hé soi
o
cT1 302+ 0.26° Bao tir hinh tron déu mau vang cam, hé sgi min bong, co
’ ’ Xuét hién qua thé nho .
cT2 353 4 0.26° Bao ti hinh tron déu mau vang cam, h¢ Soi bong min, co
’ ’ Xuat hién qua thé nho.
Bao tir hinh tron déu mau vang nhat, hé sgi bong min co6 2
CT3 2,87 + 0,29 vong tron dong tim, vong ngoai mau trong sudt, khong xuat
hién qua thé.
Bao tir hinh tron déu mau vang nhat, hé sgi bong min co6 2
CT4 1,88+ 0,20  vong tron ddng tdm, vong ngoai mau trong sudt, khong xuét
hién qua thé.
oTE 2 6740.26" Bao tr hinh tron déu mau vang cam, hé soi bong min, c6

Xuat hién qua thé nho.

(cac chir cai khdc nhau thé hién sy sai khdc co y nghia o P<0,05)

Nhu vay, viéc giam ham luong khoang trong méi trudng co chat co anh
huong xau dén hinh thai, su phat trién hé soi cling nhu kha nang hinh thanh qua
thé tir cac bao tir don tao duogc trén cac moi truong nghién ctru. Ngoai ra, Viéc bd
sung nguon khoang tir nguyén liéu hitu co vao mdi trudng nudi cay co thé han
ché anh huong cua sy thiéu hut nguon khoang vo co trong giai doan nudi qua
thé nhong trung thao.

Hién tuong thoai hoa giéng lam cho sb lugng va chat luong qua thé bi
giam sut, s& gay thiét hai 16n vé kinh té cho nguoi san xuat. Vi vay viéc phat
hién chung nadm bi thoai hoa co y nghia rat quan trong. Cac nghién ciru trudc
day ciing da chi ra mot sé dic diém dé nhan dang ching nam bi thodi hoa, nhu
mau sic cua ching nAm c6 mau sang hon chung nam binh thudng, & chiing nam
thoai hoa khong con kha ning hinh thanh qua thé [57,58]. Piéu nay ciing cho
thiy trong nghién ctu ctia chung toi & cong thirc bd sung nong do khoang thap
CT3 va khong bo sung ngudn khoang CT4 khong con kha ning hinh thanh qua
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thé ngay trén méi truong phan 1ap bao tir don va mau séc ciing nhat hon.
3.2.3. Pic diém vé thanh phin va ty 1é gen MAT

O thi nghiém nay cac bao tir don phan 1ap tir cac cong thirc thi nghiém
dugc nudi trén mdi truong nhan gidng cap 1, sau 5 ngay hé soi dugce nudi cay
trong méi trudng nhan giéng cap 2 va duoc sir dung 1am nguyén liéu cho tach
chiét DNA dé kiém tra gen MAT. DNA tdng s6 dugc tach chiét va dung cho
nhan ban cic gen MAT (Hinh 3.11). Tong sb bao tir don dd duoc phan 1ap tir
cac cong thire thi nghiém thu duogc 1a 30 bao tir sau 3 1an lap.

Sau khi thu duoc DNA téng s6 tir cac mau don bao tir va dugc st dung dé
lam khudn cho phan tng PCR nhan ban gen MAT

M CTI1 CT2 CTI3 CT4 CT5

500bp

Hinh 3.11. Két qua kiém tra ty 1¢ va thanh phan gen MAT trong cic cong thirc thi
nghiém; san pham PCR khuéch dai véi moi MAT 1-1-2; CT1: Céng thirc 1- b6 sung
nguon khodng vé co KH,PO,4, MgSO, & nong dé 1g/L; CT2: Céng thirc 2 - b6 sung

nguon khodng vé co KH,PO,4, MgSO, & nong dé 0,5g/L; CT3: Céng thirc 3 - bé sung
nguon khodng vé co KH,PO,4, MgSO, & nong dé 0,259/L; CT4: Cong thirc 4 — khéng
b6 sung nguon khodng vé co KH,PO4, MgSOy; CT5: Cong thitc 5 - bé sung nguon

nguyén liéu hitu co chudi va dau xanh & nong dé 50g/L.
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Bang 3.9. Ty 18 va thanh phan gen MAT tir cic cong thic thi nghiém

CTTN (s6  Bao tir mang Bao tir mang Baotiemang Ty Ié bao tir
bao tr) gen MAT 1-1-1 gen MAT 1-1-2 gen MAT 1-2-1 mang gen (%)

CT1 (30) 0,00 9,67 +0,71° 0,00 30,00 + 2,31
CT2 (30) 0,00 7,00 + 1,22 0,00 23,33 + 3,58%
CT3 (30) 0,00 0,00 0,00 0,00
CT4 (30) 0,00 0,00 0,00 0,00
CT5 (30) 0,00 7,00 +0,71% 0,00 23,33 + 6,53

Két qua nghién ciu & Bang 3.9 cua chiing toi cho thdy & ca 5 cong thuc
thi nghiém déu khong ghi nhan su c¢6 mat san pham khuéch dai caa gen MAT 1-
1-1 va MAT 1-2-1. Trong khi d6, san pham PCR cua gen MAT 1-1-2 dugc phat
hién & cac cong thirc thi nghiém CT1, CT2 va CT5 (ngudn khoang vo co dugc
thay thé hoan toan bang ngudn nguyén liéu hiru co). Ngoai ra, & cong thiuc CT3
va CT4 déu khong ghi nhan sy c6 mat san pham PCR cua gen MAT.

Tinh trén tong s6 don bao tir duoc phan tich, & cong thirc CT1 30% bao tir
c6é mang gen MAT, cac bao tir don mang gen MAT 1-1-2. Trong khi, CT2 va
CT5, ty 18 bao tir don mang gen MAT giam xubng con 23,33%. So vai thé hé
dau tién, gen MAT1-1-1 khong con dugce phat hién trong cac dong bao tir don
dugc phan tich. Ngoai ra, ty I& bao tir mang gen MAT ciing giam dang ké so véi
thé hé ban dau (30% so véi 68,75%). Nhu vay, thé hé nudi cdy va thanh phan
khoang c6 anh hudng truc tiép téi viéc duy tri thanh phan va ty 16 gen MAT qua
cac thé hé nudi cay.

Cordyceps militaris 1a mot loai nam di thé hay di san (heterothallic) c6
qua trinh sinh san hitu tinh, duoc kiém soat boi cac gen quy dinh Kiéu bét cap
MAT. Mot s6 nghién ctru ghi nhan, cic chung chura ca hai kiéu gen giao phdi
d6i 1ap 1a MAT 1-1 (MAT1-1-1 va MAT1-1-2) va MAT 1-2 (MAT1-2-1) c6 thé
tao ra qua thé hoan chinh, trong khi cac chung chi mang gen giéi tinh don la
MAT 1-1 hoic MAT 1-2 khong c6 kha nang hinh thanh qué thé hodc hinh thanh
qua thé di dang, bat thuong [78]. Tuy nhién, mot s6 nghién ctru khac lai cho
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biét, nAm nhong tring thao chi chira mdt gen kiéu giao phdi ciing c6 thé tao ra
qua thé va nguoc lai chira ca hai kiéu gen giao phdi lai khong tao ra qua thé
[79]. Trong nghién ctru ndy cua chang t6i, chung ndm S1 chi mang gen MAT1-1
(MAT1-1-1 va MAT1-1-2) van c6 kha nang hinh thanh va phat trién ¢ thé hé sau.
Cung véi két qua ghi nhan trong nghién ctu cua cua Vi Xuan Tao va cong su
2022 [66], nghién cttu cia chung toi cho thay can c6 thém cac phén tich siu hon
vé mdi quan hé cua ty 1¢ va thanh phan gen MAT véi kha ning hinh thanh qua

thé va nang sut nim nhong trang thao nudi ciy trén moi trudng nhén tao.



45

CHUONG 4: KET LUAN VA KIEN NGHI

KET LUAN

1.

D3 danh gia dugce anh hudng cia ndng do khoang bd sung vao mdi trudng
co chat dén hinh thai, sinh trudng va phat trién cta ching nim Cordyceps
militaris S1.

Nong d6 khoang vo co thap khong anh huong rd rét t6i su phat trién hé
soi nhung kéo dai thoi gian tao mam qua thé, 1am giam chiéu dai va gay

di dang, phan thuy dinh qua thé.

Nong do khoang vo co thap lam giam sinh khéi, ning sut, chat luong

cam quan va thanh phan hoat chit chinh trong nAm nhong tring thao

Nguén khoang tir nguyén liéu hitu co c6 thé dung thay thé sy thiéu hut
nguon khoang vo co trong mdi truong nudi cdy nhong tring thao va han
ché duogc tac dong t6i sinh truong, ning suat va chit lugng nam nhong

trung thao.

ba danh gia dugc tac dong ciia ham lugng khoang v6 co trong moi truong
nudi cay t6i kha ning thoai hoa ctia chung nAm Cordyceps militaris S1

Viéc thiéu hut thanh phan khoang trong méi truong co chat anh hudng
xau t6i chat lugng bao tir thu duogc tir d6 1am giam kha ning sinh trudng

ctia thé soi va kha ning hinh thanh qua thé & thé hé sau.

Thiéu hut thanh phan khoang trong méi truong nudi cdy lam giam ty 1¢
cling nhu thay doi thanh phan gen MAT trong cac bao tir don thu dugc ¢
thé hé ké tiép. Khi nong d6 khoang giam, ty 1é gen MAT trong cac dong
bao tir giam. O ngudng khoang thap (0,5X ) hoic khong bo sung khoang,
cac gen MAT khong dugc ghi nhan ¢ cac dong bao tir phan tich.

Tac dong thoai hoa ndm nhong tring thao do thiéu hut khoang v co trong
mdi trudng nudi cdy co thé han ché bang viéc bd sung tir ngudén nguyén

liéu hitu co.
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KIEN NGHI

Tiép tuc danh gia anh hudng cia thanh phan khoang trong méi truong
nudi cdy toi sinh trudng, phat trién, kha ning hinh thanh qua thé, ning suit va
chat lwong qua thé & giai doan nudi cdy trén co chat. Téi uu thanh phan va ham
luong nguyén liéu hitu co nham thay thé hoan toan ngudn khoang v co trong

mdt sO moO hinh nudi cay nhong trung thdo dinh hudng san xuat.
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PHU LUC

Phu luc 1: Trinh ty ITS chiing nAm Cordyceps militaris S1

CATGATCCGAGGTCACGTTCAGAGTTGGGCGTTTTACGGCGTGGCCA
CGTCGGGTTCCCGGTGCGAGTTGGAGTACTACGCAGAGGTCGCCGCG
GACGGGCCGCCACTTCATTTCGGGGGCGGCGGTGTGCTGCCGGTCCC
CAACGCCGACATCCCCCAGGGGACGTCGAGGGTTGAAATGACGCTC
GAACAGGCATGCCCGCCAGAATGCTGGCGGGCGCAATGTGCGTTCA
AAGATTCGATGATTCACTGAATTCTGCAATTCACATTACTTATCGCAT
TTCGCTGCGTTCTTCATCGATGCCAGAGCCAAGAGATCCGTTGTTGA
AAGTTTTGATTCATTTGTTTTGCCTTGCGGCGGATTCAGAAAAACTGG
TAGATACAGTGTTTGGGGCCCCCGACGGCCGCCGCCCAGGLCLCCGLGT
CCAGGCGCTGGGCGAGTCCGCCGAAGCAACGATAGGTATGTTCACA
AAGGGTTGGGAGTTGGAAAACTCGTTAATGATCCCTCCGCAGGTCMA
CCTACGGAA



