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ABSTRACT

Cordyceps militaris is an entomopathogenic fungus with many medicinal values similar to
Cordyceps sinensis and has been used for a long time in traditional medicines. Different
from Cordyceps sinensis, which has very low mass production and only grows in natural
environment, the fungus Cordyceps militaris can be farmed in artificial conditions.
Therefore, collecting of technical information and researches will help promoting the
production of Cordyceps militaris in Vietnam to satisfy the demand of national and abroad
markets. This study evaluated the role of Cordyceps militaris in modern medicine based on
summing up the scientific research results, as well as assessing the biological characteristics
and the effects of the cultivating conditions for Cordyceps militaris to develop farming
processes in our country, which will bring essential economic benefits for local producers.
Results from scientific publications showed that there had been many researches confirming
the potential applications of C.militaris in illness treatment, also it was widely used in the
modern pharmaceutical industry, such as cancer treatment, immunomodulatory, impaired
liver and kidney function, etc. (Shonkor, 2010; Seulmee et al., 2009). For the production of
C.militaris in artificial conditions, the strict control of environmental conditions such as
fungal seeds, temperature, humidity, light, and nutrients was found as essential to maintain
the yield and quality C.militaris mushrooms.

TOM TAT

Ném déng trung ha thao Cordyceps militaris la mot loai ndm ky sinh trén con tring cé gia
tri duwoc ligu quy twong tir nhu nam Cordyceps sinensis va diroc sit dung nhiéu trong y hoc
6 truyén trong nhiéu nidm qua. Khac voi nam Cordyceps sinensis voi san liwong rét it va chi
moc trong tw nhién, loai nam Cordyceps militaris co thé duopc nudi trong trong dteu kién
nhdn tao. Do do, viéc tim hzeu thong tin kjf thudt va nghién ciru vé quy trinh nudi trong se
gitp cho viée san xudt nam C.militaris thufong pham tai Viét Nam, ddp tmg nhu cau thi
trieong trong va ngodi nuGe. Nghién ciru nay danh gid vai tro cuia nam dong trung ha thao
Cordyceps militaris trong y hoc hién dai trén co s6 tong hop nhiéu két qua nghién ciru khoa
hoc, dong thoi danh gid cac dic diém sinh hoc va anh hudng cia cac diéu kién nudi trong
1én logi nam Cordyceps militaris nham phuc vu cho phat trién céc quy trinh nuéi trong
nuoc ta, dem lai nhiing loi ich kinh 18 thiét thue cho cdc nha san xudt ¢ cc dia phuong. Két
qua nghién citu tir cac cong b6 khoa hoc cho thdy ndm C.militaris duge nhiéu nghién citu
khdng dinh tiém néing img dung trong dieu tri bénh, dong thoi ciing duge sir dung rong rdi
trong nganh cong nghiép dieoc phiam hién nay, vi du nhw trong dieu tri ung thu, diéu hoa
mien dich, suy gmm chire nang gan, than... (Seulmee et al., 2009; Shonkor, 2010). Doz voi
viée san xudt nam C. militaris o trong diéu kién nhan tao, viéc kiém sodt chdt ché cac yéu t6
diéu kién moi trueong nuoi trong nam nhw gtong, nhigt do, Gm dé, anh sang va dinh didng la
hét sirc can thiét dé duy i san heong va chat heong nam C.militaris.

Trich dan: Nguyén Thi Lién Thuong, Trinh Diép Phuong Danh va Nguyén Vin Hiép, 2016. Nam dong
trung ha thao Cordyceps militaris: Dac diém sinh hoc, gié tri duoc liu va cic yéu to anh huong
dén qua trinh nudi trong nam. Tap chi Khoa hoc Truong Pai hoc Can Tho. 44b: 9-22.
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1 GIOI THIEU

Nam duoc liéu tir 1au d3 1a mot phén quan trong
ciia van héa va nén van minh nhan loai, dic biét
cac loai trong gidng Cordyceps dugc danh gia cao
do chtra nhiéu hop chét dugc lidu (McKenna et al.,
2002). Gibng Cordyceps c6 hai loai hién nay dang
duogc nghién clru rat nhidu vé chiét xuét va san xuét
do c6 gia tri dugc liéu va gia tri kinh té cao (Liu et
al.,2001; Li et al., 2006). Naim dong trung ha thao
Ophiocordyceps  sinensis (hay con goi la
Cordyceps sinensis) 1la mot loai ndm dugce liéu co
phan bé rat han ché trong ty nhién va duge nudi
trdng trong diéu kién hoang da, loai nim nay hién
tai van chua dwoc nudi trong thanh cong trong moi
truong nhan tao, do d6 san luong ndm thu dugc
khong dap tmg du nhu ciu cua thi truong (Li ef al.
2006; Stone 2008; Zhang et al. 2012). Loai dong
trung ha thao Cordyceps militaris (thuong dugc goi
ndm cam sau buém), chita cic hop chat héa hoc
twong tw nhu cta O.sinensis, nhung c6 thé dé dang
nudi trdng trong moi truong nhan tao (L1 et al.
1995; Dong et al., 2012). Hién nay, da co nhiéu
nghién ctu vé quy trinh nudi trdng nim C.
militarisis nhim thay thé cho loai O. Sinensis va co
nhiéu nghién ctru quan trong vé gen, nhu cau dinh
dudng, méi truong nudi cdy, cac dic tinh sinh hoa
va dugc 1y cua nAm C. militaris. Gan day, bo gen
hoan chinh cta C. militaris cung dugc giai trinh ty
lam co so' cho nhiéu nghién ctru sau hon vé loai
nam nay (Zheng et al, 2011).

C6 hon 400 phan loai Cordycepss da tim thay
va md ta, tuy nhién chi c6 khoang 36 loai duogc
nudi trong trong diéu kién nhén tao dé san xuét qua
thé (Wang, 1995; Sung, 1996; Li er al, 2006).
Trong sé nhiing loai nay, chi ¢6 loai C. militaris da
duoc trong & quy md 16n do n6 ¢6 dugc tinh rat tot
va 6 thoi gian san xuat ngén (Li et al, 2006).

Qua thé cua nam Cordyceps militaris ding lam
thuc pham, dung trong cic mén ham, sup, tra... &
cac nudc Pong Nam A nhu Hongkong, Dai Loan,
Trung Qudc. Luong an toan it hon 2.5 g/kg thé
trong (Che et al, 2003). Qua thé va sinh kh6i nim
ciing dwoc st dung lam thudc va bdi bd sirc khoe
nhu nudce uéng, vién nhong, ruou, dim, tra, yogurt,
va nuge cham (Wang et al, 2006). Céac loai thude
tir ndm nay dung duy tri chuc nang than, ph01
chong ldo hoa, diéu hoa gidc ngu, viém phé quan
man tinh (Das et al., 2010). Hién ¢6 hon 30 loai
san phim cham soc sirc khoe tir C. militaris trén thi
truong (Huang et al., 2010).
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Theo két qua diéu tra ctia cong ty Cong nghé
Baoli Laoning (Trung Quoc) cho thay thuc phan
chirc ning tir nim c6 tiém nang rat 16n tai Trung
Quoc dat doanh thu 70 ty nhan dan té, Nhat Ban
dat 3,6 ty USD nam 1990, My dat 3,5 ty USD nam
1990 (Wang va Yang, 2006). Cac san pham thudc
va thuc phdm chirc nang tir nam Cordyceps
militaris chiém thi trudng rat 16n trén thé gisi. Gia
thi truong cla cac san phdm nhu Cong ty Zeolite
ban 41,95USD/ 1o 90 vién (650mg/vién), Cordygen
19,95 USD/1o 90 vién.

Do gia tri duoc ligu, gia tri kinh té cao va tinh
kha thi cua viéc nudi nam Cordyceps militaris &
quy md 16n, viéc phat trién cac nghién clru vé nudi
trong nam Cordyceps militaris nhim ting quy mé
san Xuat, dap u‘ng nhu cau cua thi tmong trong
nudc va chuyen giao cong nghé cho cac don vi san
xuét dé dem lai loi ich kinh té cho dia phuong la
hét strc can thiét.

2 NOIDUNG

2.1 Cic dic diém sinh hoc ciia nim
Cordyceps militaris

2.1.1 Phan logi va mé ta nam Cordyceps militais

Cordyceps militaris 1a loai ndm thudc ho
Cordycipitaceae, giébng Cordyceps. Loai nay duoc
Carl Linnaeus md ta vao nam 1753 véi tén goi
Clavaria militaris (Bang 1) (Kobayasi, 1982).
Cordyceps Fr. 1a chi da dang nhét trong ho
Clavicipitaceae vé& sb luong loai va phd ky chu.
U'rc tinh c6 hon 400 loai trong gidng nay (Mains,
1958; Kobayasi et al, 1982; Stensrud et al., 2005).
Néam Cordyceps militaris thugc giéi Nam, chi
Ascomycota, 16p Sordariomycetes, bo
Hypocreales, ho Cordycipitaceae, giong Cordyceps
va loai C. Militaris. Tén khoa hoc Cordyceps
militaris(L.) Fr. (1818) (Kobayasi et al, 1982).

Ném dong trung ha thao Cordyceps militaris 1a
loai ndm ky sinh trén budém va sau budém, c6 mau
cam, chiéu dai 8-10 cm. Pau qua thé nim c6 cac
d6m mau cam sang. Qua thé nim nho 1én tir x4c 4u
tring hodc nhdng, mit cit ngang qua thé c6 mau
nhat, réng & giita (Hinh 1). Cac nang bao tir dai tir
300-510 micro mét, bé rong 4 micro mét. Cac bao
tor nang hinh sg¢i, khong mau va phan doan, kich
thude 3.5-6 x 1- 1.5 micro mét. Cac bao tir nang
nay trong diéu kién ngheo dinh dudng s& dut ra va
nay chdi tao cac bao tir thir cdp. NAm nay ¢ phan
b6 rong, & Bic My, chau Au va chau A (Paul e al,
2008).
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Hinh 1: Nam Cordyceps militaris va mit cit doc
qua thé chira cac bao tw (Christian et al., 1837)

Mat d6 soi ndm thay ddi trén cac mdi truong
dinh dudng khac nhau. Mat d6 to C. militaris rat
thip trén moi truong WA, nghéo ¢ moi truong MA
va CMA, trong khi rit nhiéu trong cdc méi truong
SDAY va SMAY (Shretha et al, 2006). Mau sic
khuan lac dao dong tir trang, vang, cam nhat dén
cam tuy theo thanh phan dinh dudng. Cac quan sat
cho thay moi trudng co bd sung pepton va cao nim
men cho khuan lac c6 mau séc ddm hon (Shretha et
al, 2006).

2.1.2 Chu trinh song cia nam Cordyceps
militaris

Gidng nhu hau hét cac loai Cordyceps khac, C.
militaris 12 mot loai nAm ky sinh trén con trung va
4u trung cua con trung. Loai nay chu yéu lay nhidm
& giai doan nhong cua cac loai buém khac nhau,
10i nhén 1én trong co thé k}'/ chu vao mua dong.
Bao tr nam theo gi6 dinh vao bén ngoa1 ky chu,
sau do tir bao tur hinh thanh cac ong nay mam co
cac thé bam. Cac éng nay tiét ra cac enzyme nhu
lipase, chitinase, protease lam tan vo ngoai cua ky
chui va xdm nhdp vao bén trong co thé. Sau d6 hé
soi nam hat dinh dudng va sinh truéng manh mé
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chiém toan b co thé va gy chét ky chi. Dén cudi
hé hodc thu qua thé nho ra ngoai dé phat tan bao tir
vao khong khi (Kobayasi et al, 1982; Kamble ef al,
2012). Cac qua thé nam C. militaris thudng c6 mau
vang nhat hoac mau da cam (Zheng et al., 2011).

Ném Cordyceps militaris ¢6 cac dang bao tir
khac nhau trong chu trinh sdng ctia ndm (Hinh 2).
O cac diéu kién méi truong khac nhau, sy hinh
thanh cac dang bao tir cling cho thay su khac biét,
nhu viéc tao bao tir tron tao ra trén mdi truong nudi
cay ran hodc cac chdi bao tir tao ra trén méi trudng
nudi cdy long.

2.1.3 Ky chi

Nam Cordyceps militarisis 1a loai dugc nghién
ciru ky nhét trong tit ca cac loai cua giong
Cordyceps (Kobayasi et al, 1941). Su da dang vé
hinh thai va kha nang thich nghi cua loai nay ¢
nhiéu sinh canh khac nhau c6 thé 1a nguyén do
khién chung c6 mat ¢ nhiéu vung dia ly va sinh
thai trén trai dat (Kobayasi er al, 1941; Mains,
1958; Sung va Spatafora, 2004). Ky chu pho blen
cta loai C.militaris trong ty nhién bao gdm 4u
tring va nhdng cua cac loai buém. Ngoai ra, con
¢6 cac ky chu khac nhu cac loai con trung thudc bd
canh  cing (Coleoptera), bd canh mang
(Hymenoptera), va bd hai canh (Diptera). Vidu
nhu Ips sexdentatus, Lachnosterna quercina,
Tenebrio molitor (thuéc bd canh cing), Cimbex
similis (thuéc bd canh mang), va Tipula paludosa
(thudc bd hai canh) (Bang 1).

Trong ty nhién c6 nhiéu loai Cordyceps ¢6 hinh
thai twong tu hodc gan gidng loai C.militaris, bao
gdbm C. cardinalis G.H. Sung & Spatafora, C.
Kyusyuensis A. Kawam., C.pseudomilitaris Hywel-
Jones & Sivichai, C. rosea Kobayasi & Shimizu,
C. roseostromata  Kobayasi &  Shimizu,
C.washingtonensis Mains, va mot sb loai khéc
(Sung va Spatafora, 2004; Sung ef al., 2007; Wang
et al., 2008).
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Fruiting- body Perithecia

Asci

Fragmented ascospores Microcycle conidiation

Hinh 2: Céc dang bao tir ctia nim Cordyceps militaris (Zheng et al., 2011). Conidia: bao tir tron tao ra
trén méi trueong nudi ciy rin. Blastospores: chdi bao tir tao ra trén méi trudng nudi céy long.
Fruiting-body: qua thé. Perithecia: thé qué hinh chai.Asci: nang. Fragmented ascospores: cic manh
nang bao ti. Microcycle conidiation: vi chu Ky tao bao tu

Bang 1: Mt s6 ky chui thudc cac phan 16p khac cia nAm Cordyceps militaris

Bo Ho Loai Tac gia

Coleoptera Scarabaeidae Lachnosterna quercina Farlow va ctv. (1888)
Diptera Tipulidae Tipula paludosa Miiller-Kogler (1965)
Hymenoptera Cimbicidae Cimbex similis Kobayasi (1941)
Lepidoptera Bombycidae Andraca bipunctata Panigrahi (1995)

2.1.4 Té bao hoc va di truyén hoc ciia
Cordyceps militaris

Cho dén nay chi c6 mot sb it nghién ciru vé té
bao hoc va di truyén cua loai C. militaris. Tac gia
Moore (1964) cho thiy rang nhan té bao soma phan
chia twong ty nhu cac té bao sinh dudng khac.
Phan tich dién di karyotype cho thiy loai nay c6 7
nhiém sic thé, kich thudc nhidm sic thé dao dong
trong khoang 2,0 va 5,7 Mb (Wang et al, 2010).
Tuy nhién, nghién ciru gan dy cho thiy toan bd
gen gan day cua C. militaris c¢6 chiéu dai khoang
32,2 Mb (Zheng et al., 2011).

Céc két qua phan tich gen cho thay co su khac
biét di truyén dang ké giita cac chung hoang dai va
chung thoai hoa (Li et al., 2003,2007). Tuy nhién,
khong gidng nhu sy da dang dang ké trong di
truyén cua loai O. sinensis (Zhang et al., 2009), cac
khoang cach di truyén cua cac loai C. militaris
phan 1ap tir cac khu vuce khac nhau 1a cyc ky thap
khi phén tich dua trén trinh tu nrtDNA ITS (khoang

cach K2P <0.01) (Wang et al., 2008).

Céc diéu kién anh huong dén sy hinh thanh va
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tai sinh cua bao tr tran cua loai C. militaris da
duogc nghién ctru rong rdi (Ma et al., 2008; Liu et
al., 2009; Zhou va Luo, 2009;. Li et al., 2011). Mot
s6 cac nghién ciru cho thay khi gay dot bién bang
blrc xa trén C. militaris c6 thé tao ra cac loai dot
bién c6 diac diém vuot troi hon so voi dbi chimg,
nhur tao ra ham lugng cao hon cac chat cordycepin,
polysaccharide, hodc cho ning sudt qua thé cao
hon (Che et al., 2004; Zhou va Bian, 2007; Zhou
va Luo, 2009; Li et al, 2011).

Dua trén trinh tu biéu hién Tag (EST) cho thiy
cac mo hinh phién ma gen khac nhau ¢ loai C.
militaris khi nudi hé soi ndm trong moéi trudng
long, mdi trudng rén chira gao, va khi tao qua thé
trén moi truong gao hodc nhong tim (Xiong et al,
2010). Cac phan tich cho thiy gen tham gia vao
quéa trinh chuyén hoa té bao, chuyén hoéa nang
luong, va dap Umng stress. Cac gen cing quy dinh
céu trac vach té bao trong qua trinh hinh thanh bao
tr hitu tinh (Xiong et al, 2010). Nhiéu nghién ctru
da ching minh c6 sy anh huong cia diéu kién nuéi
cdy dén viéc hinh thanh qué thé va tao cac hop chat
chuyén hoa (vi du, cordycepin, polysaccharide),
tuy nhién cac co s di truyén giai thich cho cac qua
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trinh ndy van chua rd rang (Cui va Zhang 2011; He
etal.,2011).

2.2 Gia tri dwoc liéu cia nim Cordyceps
militaris
2.2.1 Cac hop chat duwoc liéu

Céc hop chat dugc lidu cua loai ndm Cordyceps
militaris ing dung trong diéu trji bénh va nang cao
sirc khoe con nguoi, do d6 loai ndm nay c6 gia tri
kinh t& cao. Nam Cordyceps militaris tét khan
hiém trong ty nhién. Vi viy, viéc san xuit ¢ quy
mo 16n cac chiét xudt tir ndm phuc vu nghién ctru
va diéu tri bénh tir Cordyceps militaris hién dang
12 mot van dé cAp thiét.

— Cdc hop chdt chong ung thu: Hop chat
cordycepin (3" -deoxyadenosine) tir nim cho thiy
0 hoat tinh khang vi sinh vét, khang ung thu, ngua
di cin, diéu hoa mién dich (Shonkor e al, 2010).

— Hoat tinh khang oxy hoa: Cac nghién cuu
cho thay hop chat CM-hs-CPS2 chira trong dich
chiét ndm C.militaris c¢6 tinh khang DPPH, hoat
tinh khir va tao phirc ¢ ndng d6 (8 mg/ml) 1a 89%,
1,188 va 85% (Fengyao et al., 2011).

— Tang $6 heong tinh trung: Nghién ctru trén
lon cho thay khi ding ché pham t Cordyceps
militaris, s6 lugng tinh tring ting, s phan trim
tinh trung di dong va hinh dang binh thuong ting.
Hi¢u qua nay dugc duy tri thdm chi sau 2 tuan
ngung sur dung ché pham. Luong cordycepin trong
té bao ting trong thoi gian st dung ché pham nén
¢6 kha nang chit nay lam tang luong tinh dich va
chat lugng tinh trung & lon (Lin ef al., 2007).

— Han ché vius cum: Acidic polysaccharide
(APS) tach chiét tir nam Cordyceps militaris trong
trén dau nanh nay mam c6 kha nang ung dung
trong diéu tri cim A. Chit nay gop phan diéu hoa
hoat dong mién dich cua cac dai thuc bao (Yuko et
al., 2007).

—  Khang khudn khéang nam va khang ung thu:
C. militaris: protein (CMP) tach chiét tr nAm c6
kich thudc 12kDa, pl 5,1 va c6 hoat tinh trong
khoang pH 7-9. Protein nay tc ché nam Fusarium
oxysporum va gy doc dbi voi té bao ung thu bang
quan (Byung-Tae et al, 2009). Hop chét
cordycepin con cho thdy kha nang khang vi khuin
Clostridium. Cac hop chit din xudt tr nAm duoc
mong doi Ung dung trong vigc diéu tri cac bénh
nhiém khuén duong rudt (Young-Joon et al.,
2000). Cordycepin ngan si biéu hién cua gen T2D
chiu trach nhiém diéu hoa bénh tiéu duong thong
qua viéc trc ché cac dap mg phan tng viém phu
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thuoc NF-kB, do do dugc hy vong s€ ing dung
dugc nhu mot chat diéu hoa mién dich dung trong
diéu tri cac bénh vé mién dich (Seulmee et al.,
2009).

—  Tan huyét khoi: Enzyme tiéu soi huyét tach
chiét tir nAm Cordyceps militaris c6 hoat tinh gin
fibrin, va do d6 xuc tién viéc phan huay fibrin.
Enzyme nay c6 kha ning sir dung trong diéu tri tan
huyét khdi twong ty nhu cac enzym fibrinolytic
manh khac nhu nattokinase va enzyme chiét tir
giun dit. Khi enzyme nay c6 thé san xut & quy mod
16n s& 1a mot giai phap thay thé hiru hiéu cho cac
enzym fibrinolytic gia thanh cao hién dang dugc st
dung cho bénh tim 130 héa & ngudi (Jae-Sung et
al., 2006).

— Tinh khing viém: Dé xac dinh tac dung
khang viém cua nidm, dich chiét tir qua thé nim
Cordyceps militaris (CMWE) duoc thir nghiém vé
tac dung kiém soat hpopolysacchande (LPS) (chiu
trach nhiém kich thich viéc san xuét nitric oxide),

viéc phong thich yéu té hoai tir khdi u o (TNF-a)

va interleukin-6 (IL-6) ciia t& bao RAW 264,7. Cac
dai thuc bao duge xu ly voi néng d06 khac nhau cua
CMWE lam giam dang ké LPS, TNF-a va IL-6 va
mirc do giam theo ndng d6 cua dich chiét. Nhiing
két qua nay cho thdy ring CMWE c6 tac dung trc
ché manh dén viéc san xuat cic chit trung gian gay
viém cuia té bao (Wol et al., 2010).

— Cdc ing dung trén ldm sang cia nam
Cordyceps militaris: Mac du nam Cordyceps
sinensis dugc su dung rong rai hon Cordyceps
militaris, tuy nhién cac Ung dung lam sang cua
chung ciing kha twong ty nhau. Cac chiét xuét tir
nam Cordyceps militaris c6 thé duoc sir dung trong
cac truong hop suy giam chirc niang phdi, ho co
dom, chong méat (Mizuno, 1999; Das et al., 2010).

2.2.2 Cdc thanh phan héa hoc cua ndm
Cordyceps militaris

Theo s6 liéu nghién ciru vé thanh phﬁn hoéa hoc
ctia thé qua nam C.militaris cho thdy loai ndm nay
chira cac thanh phan nhu protein chiém 40,69%;
cac loai vitamin: vitamin A (34,7 mg/gam), vitamin
B1 (13,0 mg/gam), vitamin B6 (62,2 mg/gam),
vitamin B12 (70,3 mg/gam), vitamin B3 (42,9
mg/gam); cac nguyén té khoang: Se (0,44 ppm),
Zn (130,0 ppm), Cu (29,15 ppm); hop chat héa hoc
va nhom hop chét quan trong: cordycepin (1,52%),
cordycepic acid (11,8%), polychaccaride (30%)
(Shih et al., 2007).

Acid amin
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Két qua nghién ctru ciia Hyun (2008) cho thay
trong qua thé nidm Cordyceps militaris ¢6 chira
luong acid amin téng s6 cao hon trong sinh khdi
nam (69,32 mg/g trong qua thé va 14,03 mg/g
trong sinh khoi nam) Khoi luong acid amin moi
loai trong qua thé va sinh khéi nim ciing c¢6 su
chénh 1éch, dao doéng tr 1,15-15,06 mg/g va
0,36-2,99 mg/g. Thanh phan acid amin cia mdi
loai trong qua thé bao gom: lysine (15,06 mg/g),
glutamic acid (8,79 mg/g), prolin (6,68 mg/g),
threonine (5,99 mg/g), arginine (5,29 mg/g), va
alanine (5,18 mg/g) in the fruiting body. S6 liéu
phan tich cia Chang va ctv. (2001) cho thay phan
16n trong sinh khéi ndm chira acid aspartic (2,66
mg/g), valine (2,21 mg/g) va tyrosine (1,57 mg/g)
(Chang, 2001).

Acid béo

Qua thé nAm Cordyceps militaris chira nhiéu
acid béo khong no, chiém 70% téng s6 acid béo,
trong d6 lugng acid linoleic chiém dén 61,3%
trong qua thé va 21,5% trong sinh khdi. Lugng
acid béo no chii yéu 1a acid palmitic, chiém 24,5%
trong qua thé va 33,0% trong sinh khdi (Bang 2)
(Hur, 2008).

Bang 2: Thanh phin acid béo ctia Cordyceps

militaris (Hur, 2008)
Phin tram acid
c1o s béo tong (%)
Acid beo Qua Sinh
thé  khédi
Palmitic acid (C16:0) 245 21,5
Palmitoeic acid (C16:1) 23 2,1
Stearic acid (C18:0) 5.8 5,0
Oleic acid (C18:1) 6.0 17,7
Linoleic acid (C18:2) 61.3 33,0
Linolenic acid (C18:3) — 20,6

Adenosine va cordycepin

Adenosine va cordycepin la hai hop chét co
dugc tinh cao cua nam Cordyceps militaris.
Adenosine chlem 0,18% trong qua thé va 0,06%
trong sinh khdi ndm. D4i voi hop chat cordycepln
trong qua thé c6 ham luong cao gép 3 lan so voi
sinh khéi (0,97% so v6i 0,36%) (Hyun et al, 2008).

Polysaccharide

Cac polysaccharide CPS-1 va CPS-2 dugc tach
chiét tir nAm Cordyceps militaris cho thdy ching
c6 thanh phan tir cac don phan la cic duong
monosaccharide, mannose va galactose. Két qua
nghién ctru cho thay hai loai polysaccharide nay co
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kha niang phuc hdi cac tén thuong gan do ethanol,
va tac dung nay ting lén khi ting liéu dung
chiét xuit. Yan ez al., 2008 cho rang tac dung nay
¢6 thé do chic niang khang oxy hoa cua cac
polysaccharide tir nAm.

2.3 Cic yéu to anh huong dén qua trinh
nudi trﬁng nam Cordyceps militaris

Nam duge liéu tr 1au da 1a mot phﬁn quan trong
cia van héa va nén van minh nhan loai, dic biét
cac loai trong gidng Cordyceps duoc danh gia cao
vé dugc tinh (McKenna et al., 2002). Hau hét cac
loai Cordyceps ky sinh trén 4u tring coén tring
hodc cac loai chan dbt (Kobayasi et al, 1941;
1982). Loai nam Pong tring ha thao co gia tri kinh
té cao nhét trong gidng nay la Cordyceps sinensis
(Berk.), 1a loai ky sinh trén sdu buém (Wang Yao
et al., 2011), phén b6 & cao nguyén Tay Tang cia
Trung Qudc va dong co trén cao cta Nepal, Bhutan
va An D9 (Shrestha et al., 2010; Zhang et al.,
2012]. O. sinensis 1a mot loai nAm duoc liéu c6 gia
trj cao, duoc thu hai va giao dich tir 1au doi (Jones
et al., 1997; Halpern, 1999). Do bi khai thac triét
dé, s6 lugng ciia O. sinensis trong tu nhién giam
manh (Li et al., 2006;. Stone, 2008; Zhang, 2012).
Su khan hiém va gia béan trén thi truong cao da dan
dén viéc xudt hién nhidu nim gia ban trén thi
truong dudi nhiéu dang nhu dung nhing loai nim
c¢6 hinh thai qua thé gidng voi loai O. sinensis,
hodc ép khuén tao hinh dang twong ty O. sinensis
tir cac loai bot va dugce lidu.

Mot loai trung thao phd bién khac la loai
Cordyceps militaris (. L: Fr.) Link, c6 phan bd trén
toan thé giéi & do cao tir 0-2.000 m trén muc nudc
bién (Kobayasi et al., 1941; Mains, 1958;
Panigrahi ef al., 1995; Shrestha va Sung, 2005; Ma
et al., 2007). Loai nay thuong dugc goi 1a nAm cam
sau budm, c6 thé dé dang nudi nhan tao bing ca
hai phuong phap rin va long trong méi trudong co
nhiéu ngudn carbon va nito. C. militaris dugc xem
nhu mot nguén thay thé cho O. sinensis do no chira
cac hop chat hoéa hoc va dugc tinh tuong tu nhu
nam O. sinensis nhu hoat tinh chéng oxy hoéa, tc
ché té bao ung thu... (Gong et al., 2006a,b ; Huang
et al.,2006; Yu et al., 2006; Ni et al., 2007; Gao et
al., 2008; Yue et al., 2008; Zhou et al., 2009; Das
et al.,, 2010; Khan et al., 2010; Li et al., 2010;
Zheng et a.l, 2011; Dong et al., 2012). Tuy nhién,
can c6 thém cac nghién ciru dugc ly sau hon nhim
xac dinh céac ho‘p chat tinh khiét khac ng0a1
cordycepin dé xac dinh va so sanh chinh xac gia tri
dinh dudng cua hai loai nay (Paterson et al., 2008).
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Khac voi loai O. sinensis khong nudi trong
dugc hoan chinh dé tao qua thé trong méi trudng
nhan tao, nAm C. militaris c¢6 vong doi hoan chinh
khi nudi cdy trong méi truong nhén tao, do d6 loai
nay duoc st dung lam mé hinh dé nghién ctru cac
loai ndm thudc giéng Cordyceps khac (Shrestha et
al., 2004; Gao et al., 2008; Zhong et al., 2009;
Xiong et al., 2010). Khong phan bb & cac diéu kién
dia 1y nghiém ngit nhu O. sinensis, loai nAm C.
militaris ¢6 phan bd rong trén toan thé giGi. Tuy
nhién, mat do trong tu nhién cua nam lai khong
dang ke va san luong qua thé nim nay trong tu
nhién rit thap, do do trong nhung ndm gan day da
¢6 nhiéu nghién ctru trén viée nudi cay quy mo 1on
qua thé va to nidm nay cho ung dung trong dugc
liéu (Dai et al., 2007; Gu et al., 2007).

Tir cudi thé ky 19, cac nha khoa hoc da cong bd
céc nghién ctru tao qua thé nim trén con trung (de
Bary et al, 1887; Shanor et al., 1936; Miiller-
Kogler et al., 1965; Leatherdale, 1970) va sau do la
cac nghién ctru nudi trong thanh cong nim trén cac
hop chat hiru co trong quy mo phong thi nghiém
(Kobayasi et al., 1941; Basith va Madelin, 1968;
Yue et al., 1982). Nguyén do ly giai cho kha nang
nudi trong nam C.militaris trén moi trudng khong
chira dich chiét con trung van chua duogc ly giai
thoa dang nhung thanh qua cua cic nghién ctru nay
da déng gop to 16n cho viée phat trién quy md nudi
cdy c& 16n hon.

Dé dap ung nhu ciu vé cac dugc chét tir ndm
C.militaris, cung v6i viéc nudi cdy thu qua thé,
viéc san xuat hé soi C.militaris trong mdi truong
1ong ciing 1a mot hudng di hira hen dé san xudt ra
cac hop chit c6 hoat tinh sinh hoc cao tir ndm nay
(Huang et al., 2006; Yu et al, 2006; Gu et al.,
2007; Kwon et al., 2009; Xie et al., 2009a, b ; Das
et al., 2010). Cac nghién ciru sdu vé cac hop chét
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sinh hoa va dwoc chét ciia nim tiép theo do cling
da duoc cong bd trong nhing niam gin day
(Paterson et al., 2008; Zhou et al., 2009; Das et al.,
2010).

Nam Cordyceps militaris khi nudi trén cac moi
truong khac nhau s& cd cac hinh thai khac nhau
(Hinh 3). Cac sb lidu nghién ctru tai Pai hoc Thu
Dau Mot cho thiy trén méi truong rin bd sung dam
hitu co tir bot nhong, nam tao qua thé dang soi,
chiéu dai 5-6 cm sau 9 tun. Trén méi truong 1ong
tinh st dung moi truong SDAY va thach agar
khong thiy hién twong sinh qua thé.

2.3.1 Anh huong cia diéu kién méi truong dén
qud trinh nudi trong ndm

Cordyceps militaris dugc trdng trong moi
tmong long dé thu hoach soi ndm déng thoi trén
mdi trudng ran dé thu qua thé. Cac tac gia Kim va
Liu d t6i wu hoa didu kién nudi cdy chim ndm C.
militaris (Kim et al., 2003; Liu et al., 2008). pé
san xudt quy mo 16n vé s luong qua thé nim C.
militaris hién nay nguoi ta chi st dung mdi truong
rén chira cac co chat nhan tao hodc moi truong ran
chira con trung (vi du, au trung tam B. mori). Tuy
nhién, viéc nudi ndm lay qua thé trén con trang rat
tén kém, do d6 hién nay nim chu yéu dugc nudi
trén moi truong co thanh phan chlnh la gao. Cac
moi truong dung cho nudi cay bao gom moi tm(mg
nhan glong, mdi truong tién nudi cay hé soi va moi
truong san xudt. Thanh phan cac moi truong nay
khac nhau phu hop véi su phat trién cia nAm & cac
g1a1 doan. Co 4 giai doan chinh trong su phat trién
cua nam bao gom: g1a1 doan tao hé sgi, giai doan
tao séc td, giai doan nay chdi, va glal doan tao qua
thé (Lu et al., 2005). Cac qua trinh nay doi héi viéc
kiém soat chat ché v& nhiét do, d6 4m va anh sang
(Ren et al., 2009).
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Hinh 3: Cordyceps militaris nudi trong trén cac diéu kién khac nhau (Dit liéu nghién ciru ctia Phong thi
nghiém Nim dugc liéu, Dai hoc Thi Diu Mot); (a) Ném Cordyceps militaris nudi tr6ng trén moi
trong rin c6 bd sung gao va bt nhgng (1-9 tuéin); (b) NAm Cordyceps militaris nudi trén moi truong
long SDAY; (¢) Nim Nam Cordyceps militaris mgc trén méi truong thach agar bd sung dam hiru co

Viéc nudi cdy cac loai ndm trén moéi trudng rén
da dugc nghién ctru trong nhiéu nim qua. So sanh
v6i cac loai méi truong khac, médi truong rén hiéu
qua hon vé cic mit nhu dién tich nudi trong nho,
giam luong nudc tiéu thu so voi nudi cay 1ong,
dong thoi giam chi phi xir 1y nuéc thai va tiéu thu
nang luong trong quy trinh nubi nam Trong tu
nhién nam C. militaris sinh truong rit han ché ky
sinh trén con trung Khi nudi trong trong diéu kién
nhéan tao ndm c6 thé phat trién trong diéu kién t6i
uu nhu d§ thoang khi giup cho viéc phat trién to
nam va qua thé, nhét 1a chu yéu qua thé chira nhiéu
hop chét c6 hoat tinh sinh hoc hon (Sung et al.,
2006; Zhang et al., 2008). Qua thé da duoc trong
thanh coéng trén méi truong gao lut (Choi et al.,
1999; Sung et al., 2002) hodc au trang con trung
(Harada et al., 1995; Sato va Shimazu, 2002). Cac
nghién ctru khac ciing cho thay viéc st dung hat ké
¢6 thé tao ra ndm c6 ham luong adenosine cao. Cac
nghién ciru ciing cho thdy khi hat dau nanh dwoc
dung 1am méi truong ran ham luong cordycepin
tang so véi gia thé gao (Lim et al., 2012).

2.3.2 Anh huong cia dinh dudng trong méi
trieong nudi nam

Nguon dinh dwéng tir con tring

Mbi truong nudi cdy nim co thé dung cac loai
nhdng va siu khac nhau, nhung hau hét st dung
nhdng tam Bombyx mori (Hong et al., 2010). Cac
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nghién ctru ciing cho thay o kha ‘nang su dung cac
loai c¢on trung khac dé nudi nidm nhu 4u trung
buém dém Antherea pernyi (Wang et al., 2002),
Mamestra brassicae (Harada et al., 1995)...

Nguoén dinh dwéng tir cac hop chat hitu co tw
nhién

Viée sir dung con tring trong nudi cdy ndm &
quy mé 16n cho thdy nhidu han ché v& mat nguyén
lidu sin co, su tap nhiém trong qua trinh nuoi cao
hon, do d6 cac hop chét hitu co da duogc sir dung dé
thay thé con trung. Xie va ctv cho thiy viéc bd
sung gao Iut, laa mach va dau nanh vao moi truong
nudi cdy thich hop dé thay thé con trung (Xie et al.,
2009b). Tuy nhién, Yahagi ciing chi ra ring moi
truong dinh dudng trén thach khong phu hgp cho
viéc san xuat nim (Yahagi ef al., 2004).

Cac hormone thyc vat nhu 2, 4-D, citric acid
triamine, colchi-cines ciling cho thdy c6 anh hudng
dén ning suét qua thé (Wang et al., 2010). Nghién
ctru cua Li ndm 2004 va Dong ndm 2012 cho thay
viée b6 sung cac mudi khoang nhu K*, Mg*, Ca*
o nong do khoang 0.1 g/L cung c6 thé ting ning
suét qua thé va ham luong cac hoat chat sinh hoc
trong nam (L1 et al., 2004; Dong et al., 2012). Thoi
gian tao qua thé nim dao dong theo loai moi
truong san xudt qua thé, thuong trong khoang 35-
70 ngay (Du et al., 2010). Zhang va Liu (1997) két
ludn trén moi truong gao can 35-45 ngay cho thoi
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glan thu hoach qua thé, tuy nhién khi st dung cac
mdi truong khac thi thoi gian tao qua thé s& dai
hqn nhu khi ding hat ké, ngé 1am méi truong trong
nam.

2.3.3 Anh hwong cua diéu kién méi truong
nuoi cay

Anh hwong ciia nhiét d@g

Nhiét do moi truong co anh huong 16n dén viéc
tao qua thé trong nudi tréng ndm. Cac nghlen clru
cho thiy khoang nhiét d6 1822 °C la ti wu cho sy
sinh truong sinh khdi ndm va niang sudt qua thé.
Tuy nhién, qua trinh nay s€ giam manh khi tang
nhiét do trén 25°C (Sung et al., 1999, 2002; Gao et
al., 2000). Do do, can luu y vé yéu t6 nhiét do moi
truong khi trong nim va phai dam bao didu kién
nay khi tién hanh nuéi trong nim & khu vuc co
nhiét d§ moéi truong khong thich hop, nhu sir dung
may didu hoa.

Anh hwong ciia yéu 16 anh sang

Cuong d6 anh sang cung anh ‘huong 16n dén
quéa trinh nuo6i ciy tao qua thé ndm. Trong diéu
kién che t6i, viéc tao qua thé bi trc ché (Gao et al,
2000; Sato va Shimazu, 2002). Cac nghién ctru cho
thdy cuong do anh sang tdi uu cho sinh truong cua
nam c6 thé dao dong tiy ching nim, tuy nhién tir
500-1000 lux dugc xem la didu kién thich hop nhét
(Sung et al., 1999; Gao et al., 2000; Sato va
Shimazu, 2002). Cén thiét ké cac ché do chiéu sang
phu hop trong phong nuéi khi nubi trong diéu kién
nhan tao dbi v6i ndm C. militaris.

Anh hwong ciia dé thoang khi va am dg

Do thoang khi tdt kich thich su sinh truong cta
to nim va tong sinh khéi nim. Céc nghién ciru cho
thdy viéc st dung mang bao HFM (hydrophobic
fluoropore Membrane) cho két qua tot nhat vé hidu
sudt qua thé ndm C. militaris (Zhang et al., 2010).
Khoang 4m db thich hop cho nam dao dong tir 70—
90 %, twong duong véi d6 am khong khi trong tu
nhién s& phu hop cho viéc tao qua thé. Khi do 4m
thap s€ lam moi truong kho nhanh han ché sy phat
trién cua to nam clng nhu qua thé. Do do, trong
phong nim cén bd sung 4m bang may phun am véi
ngudn nude sach khuén.

Ngoai d¢ thoang khi va am d6, dich nuodi cay C.
militaris can dugc chi y duy tri pH trong khoang
6.0-6.5, nhiét d6 20-25°C va bd sung cac nguon
dinh duong nhu carbohydrate, nitrogen va muoi
khoang (Sung et al., 2006).
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Van dé thoai hoa giong trong nudi cidy nam
C. militaris

Thoai héa gidng 1a van dé quan trong trong viéc
nudi trong nam C. militaris trong didu kién nhén
tao. Su thoai hoa gidng thé hién 0 viéce glam toc do
sinh truéng, giam mat do to nam, mau sic to va
ning sudt qua thé, ciing nhu cac thay doi vé hinh
dang va kich thude qua thé. Ngoai ra, sy thoai hoa
giong con thé hién ¢ viéc giam ham luong cac hop
chat co loi tao ra trong mdi trudng nudi ciy va
trong qua thé nam.

Thoai héa trong tao qua thé thudng c6 lién quan
dén vat liéu dung phan l1ap. Néu gidng duoc phan
lap tir da bao tur hodc mo, viée thoai hoa giéng s&
xay ra O lan nudi cdy thir hai hodc ba (Shrestha et
al., 2004). Tuy nhién, gibng ndm C. militaris it
thoai hoa hon khi duge phan 1ap tir cac don bao tir
(Shrestha et al., 2004; Sung et al., 2006) Vlec
giam séc t6 cling duge ghi nhén khi nudi trong nim
sau vai lan nhan giéng (Sung et al., 2006) Hoat
tinh cta enzyme dehydrogenase va sic to giam nhu
trong nghién ctru cta Lin ef al. 2010.

Mot sb nghién ciru cho thay viéc trix glong 0 4-
10°C ¢6 thé duy tri kha ning tao qua thé dén 6
thang (Sung et al., 2006; Geng et al., 2009). Cac
nghién ctru trén gen cung chi ra rang c6 su lién h¢
gilra cac blen d6i & mirc do gen va su thoai hoa
gidng cua nam C. militaris (Li et al., 2003) tuy
nhién cic gen chinh xac lién quan dén qua trinh
nay van chua dugc xac dinh.

Khi phat trién quy trinh nubi cay hiéu qua nam
C. militaris cac nha san Xudt can dap ung cac yéu
céu vé giéng nim, duy tri ning suat qua thé va ham
lwong cordycepin trong qua thé cao. Du va ctv.
(2010) phat trién phuong phap nudi cay dat ham
lugng cordycepm cao (24.98 mg/g qua the) trong
khi Che va ctv. (2004) tao ra chung nam co nang
suét cao va on dinh hon nho dot bién bang tia UV
(Che et al., 2004; Du et al., 2010). Nam thuong
dugc nudi trong cac chai nho 0.5- 1 lit do ndm doi
hoi d6 am cao. St dung céc chai nhya trong hodc
chai thuy tinh thich hgp cho viéc phat trién to va
qua thé nim, ddng thoi co thé tai st dung lam giam
chi phi trong san xuat.

3 KET LUAN VA BPE XUAT

3.1 Kétluin

Thong qua két qua cua cac nghién ciru vé nim
Cordyceps militaris cho thiy loai nAm nay c6 thanh
phan dinh dudng bd dudng, ¢ chira cac hop chat
¢6 dugc tinh va c6 tiém niang Gmg dung 16n trong
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viéc diéu tri bénh trong y hoc hién dai va b truyen
Cac nghién clru sdu vé€ anh huong cua didu kién
moi trucmg dén viéc nuodi trong nam C.militaris
cung nhu cac quy trmh nuoi cay cho thay tinh kha
thi ctia viéc san xuat ndm nay o quy md lon trong
dleu kién nhan tao c6 kiém soat vé cac yéu to nhu
glong, nhiét do, 4m d6, 4nh sang, va dinh dudng
nhim c6 thé 6n dinh chat lugng san pham nim.

3.2 Dé xuit

Gia tri kinh t& cao va nhu cau sir dung ndm
Cordyceps militaris cho viéc nghién ciru va ng
dung lam san trong diéu tri bénh trong va ngoai
nuée chi rd rang viée san xuét nam dong trung ha
thdo Cordyceps militaris can dugc diy manh &
nudc ta. Viée chuyén giao cong nghé san xuét ndm
dén ngudi nong dan can co su phdi hop giira cac
vién nghién cuu, truong dai hoc ¢ Viét Nam va céac
s& ban nganh quan 1y vé nong nghiép s& giup tao ra
cac khu san xuat nAm Cordyceps militaris cb chét
lwong cao va 6n dinh vé san luong, tir d6 1am co s
cho viéc phat trién kinh té dia phuong tai Viét
Nam.
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