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TOM TAT

Muc tiéu cua dé tai nham xac dinh mot s6 yéu td anh hudng dén su sinh
truong va phat trién qua thé nim Dong trung ha thao (Cordyceps militaris) duoc
nudi trén moi trudng nhan tao (gao lic bé sung dinh dudng hodc nhong tim xay) va
trén ky chu nhong tam. Két qua nghién ciru dat duoc nhu sau : (1) Nhiét d6 250C va
cuong do chiéu sang 500 lux la phu hop cho sy hinh thanh va phat trién qua thé
ndm C. militaris ; (2) Di v&i méi truong nudi la gao lac huyét rdng bd sung dinh
dudng, 20 g gao lac dugc bd sung 30 ml dung dich dinh dudng gom 18,56 g/l
glucose; 14,55 g/l peptone; 1,42 g/l KH2PO4; 1,5 g/l MgSO4 va 1,0 mg/l NAA, pH
= 5,6 100% keo nudi cé nam C. militaris hinh thanh qua thé véi trong luong qua thé
dat 8,01 g/keo; (3) Trén méi trudng gao hrc (50 g/hop nudi) bo sung 50 ml nude cat
va nhong tam 5 g/hdp nudi, sau 60 ngay chung gidng s lwong qua thé/hop nudi la
20,11 qua thé va trong lwong qua thé dat 10,14 g, ham lwong Cordycepin va
Adenosine phan tich dugc trong qua thé lan luot la 10,08 mg/g va 0,57 mg/l va
trong voi co chat nudi (gao luc co chia to nam) dat lan luot 3,44 mg/g va 0,09
mg/g ; (4) Nam C. militaris duoc nuéi tao qua thé thanh cong trén nhong tim 9
ngay tudi véi s6 qua thé dat trung binh 1,69 qua thé/nhong.
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MO DAU
1 Tinh cp thiét cia dé tai

Ngay nay, nhu cau st dung cac thao dugc co6 ngudn gbe tir thién nhién nhu:
bong trung ha thao, nam Linh chi, Nhan sdm, Sam Ngoc Linh,...dé phong va tri
bénh da tré nén phé bién. Trong do, dong trung ha thao dugc xem la loai thao dugc
thuong hang trong céc loai thao dugc. Pong trung ha thao 1a tén goi chung cho mdt
nhom ndm ky sinh va gy bénh trén con trung. Cudi mua thu dau mua dong, chung
ky sinh gay bénh trén con tring. Dén mua ha, khi nhiét do ting 1én, ndm phat sinh
thanh qua thé moc gidng nhu cdy c6. Nam Cordyceps dugc goi 1a “Péng tring ha
thao” da dugc sir dung nhu 12 loai dugc lidu dan gian truyén thong va 13 thanh phan
thuc pham co tac dung ting cuong hé thong mién nhiém, phuc hoi ning luong
trong tu nhan sdm cia cac quéc gia Chau A nhu Han Qudc, Nhat Ban va Trung
Quodc.

Phan dugc tich ciia dong triung ha thao dugc ching minh 1a do chat chiét xuat
tir nam Cordyceps. Giong Cordyceps véi hon 300 loai ¢6 kha nang hinh thanh qua
thé (Kobayashi, 1941; Petch, 1936) trong d6 khoang 78 loai dd duoc chon loc va
dinh danh theo loai ky cha va hinh dang qua thé (Sung, 1996). Tuy nhién, chi mot
vai loai dugc chon loc c6 kha nang st dung lam duogc li¢u bao gém Cordyceps
sinensis, C. militaris, C. ophioglossoides, C. sobolifera, C. liangshanensis, va C.
cicadicola (Ying el al., 1987). Trong d6, 2 loai da dugc sir dung rong rai trong y hoc
¢ truyén chau A 1a Cordyceps sinensis va C. militaris. Mic du loai Cordyceps
sinensis da dugc sir dung tir rat 1au nhung chung c6 gia thanh rat cao do rat khé dé
nudi trong ma chi duoc thu hai ngoai tu nhién véi san lugng rat thip. Trong khi do,
loai C. militaris ngay cang dugc sir dung phd bién hon va cé thé duoc nudi cay trén
moi truong nhan tao Vai thanh phan co chat chu yéu la cac loai ngii coc chu yéu la
gao lirc (Sung et al., 1999) va trén ky cha nhong tam. Piém dic biét quan trong 1a
loai C. militaris cling chtra cac chat c6 hoat tinh sinh hoc dic biét 1a Cordycepin-
chét c6 kha ning chdng ung thu giéng nhu & loai Cordyceps sinensis.

Trén thé giéi va Viét Nam da c6 mot s6 cong trinh nghién ciru nudi trong
thanh cong loai dong trung ha thao (C. militaris) trén mdi trudng nhén tao (gao ltic
c6 bd sung dinh dudng) va trén ky cha nhong tam. Tuy nhién, viéc chuyén giao
cong nghé nudi trong kha dit do nén gia san phim nim doéng trung ha thao (C.
militaris) nuéi trong dwoc ban ra véi gia tuong dbi cao (tir 100 - 120 tridu dong/kg).
V&i muyc tiéu san xuat ra dong trung ha thao (C. militaris) vé6i gia thanh vira phai dé
nhiéu tang 16p nhan dan c6 thé tiép can voi ngudn duoc lidu qui nay trong phong tri
bénh va bdi bo strc khoe, dé tai “Buée diu nghién ciru quy trinh nudi nAim dong
trang ha thao (C. militaris) c6 ngudn géc tir Nhat Ban tai Tra Vinh” duoc thuc
hién.



2 Téng quan nghién ciru
2.1 Gigi thigu chung vé n@m Cordyceps militaris
2.1.1 Phan logi va md ta ném C. militais

Nam C. militaris thuoc gigi Nam, nganh Ascomycota, 16p Sordariomycetes,
bo Hypocreales, hoCordycipitaceae, giong Cordycepsva loai C. Militaris. Loai nay
duoc Carl Linnaeus mo ta vao nam 1753 véi tén goi Clavaria militaris (Kobayasi,
1982) sau d6 duoc di tén thanh Cordyceps militaris (Kobayasi et al, 1982). Loai
ndm ky sinh trén budém va sau budém, qua thé c6 mau cam, chiéu dai 8-10 cm. Dau
quéa thé ndm cé cac dém mau cam sang. Qua thé nAm nho 1én tir X4c 4u trung hozc
nhong, mat cit ngang qua thé co mau nhat, rong ¢ gitra. Cac nang bao tir dai tir 300-
510 pum, bé rong 4 um. Céc bao tir nang hinh s¢i, khong mau va phan doan, kich
thuge 3,5-6 x 1- 1,5 pm. Cac bao tir nang nay trong diéu kién nghéo dinh dudng s&
dat ra va nay choi tao cac bao tir thir cdp. Nam nay cé phan bé rong, 6 Bic My,
chau Au va chau A (Paul et al, 2008).

Hinh 1. Qua thé nAm C. militaris trén ky chi nhéng
(Nguon : https://commons.wikimedia.org/wiki/)

Tuy nhién, hién nay nam C. militaris rat khan hiém trong ty nhién. Chinh vi
vay nam C. militaris c6 gia tri kinh té rat cao nén viéc san xuat o quy mé lén céac
chiét xuat tir ndm phuc vu nghién ctu va diéu tri bénh tir C. militaris hién dang 13
mot van dé cap thiét.

2.1.2 Chu trinh séng cua ndém C. militaris

Gidng nhu hau hét cac loai Cordyceps khac, C. militaris 1a mot loai nim ky
sinh trén cbn trung va 4u trung cua con trung. Loai nay chi yéu lay nhiém ¢ giai
doan nhong cua cac loai budm khac nhau, rdi nhan 1én trong co thé ky cha vao mua
dong. Bao tir ndm theo gid dinh vao bén ngoai ky cha, sau dé tir bao tir hinh thanh
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cac 6ng nay mam co cac thé bam. Cac éng nay tiét ra cac enzyme nhu lipase,
chitinase, protease lam tan vo ngoai cua ky chu va xam nhap vao bén trong co thé.
Sau d6 hé soi nAm hit dinh dudng va sinh tredng manh chiém toan bo co thé va gay
chét ky chu. Bén cudi he hoic thu qua thé nhd ra ngoai dé phat tan bao tur vao
khong khi (Kobayasi et al, 1982; Kamble et al, 2012). Cac qua thé nam C. militaris
thuong cé mau vang nhat hoac mau da cam (Zheng et al., 2011). Nam Cordyceps
militaris c6 cac dang bao tir khac nhau trong chu trinh sdng cua ndm (Hinh 2). O
cac diéu kién méi truong khac nhau, sy hinh thanh cac dang bao tir ciing cho thay
su khac biét, nhu viéc tao bao tir tron trén moi truong nudi cdy ran hoac cac choi
bao tir trén moi truong nudi cay long.

2.1.3 Ky chu

Nam C. militarisis 1 loai duoc¢ nghién ctru ky nhat trong tat ca cac loai cua
giong Cordyceps (Kobayasi et al, 1941). Sy da dang vé hinh thai va kha nang thich
nghi cua loai ndy ¢ nhiéu sinh canh khac nhau c6 thé la nguyén nhan lam ching c6
mat & nhiéu ving dia ly va sinh thai trén trai dat (Kobayasi et al, 1941; Mains,
1958; Sung va Spatafora, 2004). Ky chu phé bién cua loai C.militaris trong tu nhién
bao gom au tring va nhong cua cac loai buom. Ngoai ra, con ¢d cac ky chu khac
nhu cac loai cbn trung thuoc bd canh cung (Coleoptera), bd canh mang
(Hymenoptera), va b hai canh (Diptera).

Trong tu nhién cé nhiéu loai Cordyceps cé hinh thai twong tuy hoic gan giéng
loai C. militaris, bao gém C. cardinalis, C. Kyusyuensis, C. pseudomilitaris, C.
rosea, C. roseostromata , C.washingtonensis,... (Sung va Spatafora, 2004; Sung et
al., 2007; Wang et al., 2008).

2.1.4 Gia tri dwoc ligu cua nam C. militaris

Cac hop chét co hoat tinh sinh hoc c6 trong nAm C. militaris da dwugc nghién
cau ly trich, danh gia kha nang trong tri liéu va da duoc irng dung rong rai trong
diéu tri bénh va nang cao sic khoe cho con nguoi voi két rt tot. Adenosine va
cordycepin la hai hop chat ¢ dugc tinh cao cua nam C. militaris. Adenosine chiém
0,18% trong qua thé va 0,06% trong sinh khéi nam. Déi vai hop chét cordycepin,
trong qua thé c6 ham lwong cao gap 3 lan so voi sinh khéi (0,97% so voi 0,36%)
(Hur, 2008). V& tac dung tri liéu cua Cordycepin, mot nghién ctu méi day tai Dai
hoc vé Cordycepin trong Pong tring Ha thao cho thiy Cordycepin c6 hai tac dung
trén té bao: (1) O liéu thap, cordycepin tc ché ting truong khong kiém soat va phan
hoa té bao; (2) O liéu cao, cordycepin chan dang té bao khong cho dinh chit véi
nhau nén s& tic ché ting truéong. Ca hai tac dung nay c6 18 cing dudi mot co ché 1a
cordycepin can thiép vao su tong hop protein cua té bao. O liéu thap, cordycepin
can thiép vao san xuat ribonucleic acid messenger) va & liéu cao, cordycepin tac
dung truc tiép 18n sy san xuat protein. Chinh vi vy, cac nha khoa hoc Anh cho ring
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Péng trung Ha thao c6 tdc dung manh trong viéc chéng ung thu. Cac nghién ctu
cuia mot s6 nha khoa hoc khéc cho rang, cordycepin khi di vao bén trong té bao s&
duoc chuyén hoa thanh mono, di, hoac tri-phosphate va c6 tac dung tc ché cac
enzyme tong hop purine (Rottman va Guarino, 1964). Bén canh d6, nghién ctu
cling cho thdy Cordycepin c6 tac dung kich hoat su két thic qua trinh tong hop
DNA hoic RNA bén trong té bao (Chen et al. 2008).

Adenosine 1a mdt nucleoside ndi sinh hién dién trong céac té bao cua co thé con
ngudi. Hoat chit ndy duoc ching minh véi kha ning diéu tiét cac qua trinh sinh 1i
trong co thé con ngudi bao gdm: bao vé tim cing cac chirc ning cua tiéu ciu, gidn
né mach mau. Cau triic héa hoc ciia adenosine la 6-amino-9-beta-D-ribofuranosyl-
9-H-purine.

Céc cong trinh nghién ciru va cac tng dung trong thyc té di chi ra adenosine
c6 nhiing tac dung dudi day:

On dinh huyét ap, ho tro diéu tri va phong tranh cac bénh tim mach: Theo cac
chuyén gia, Adenosine c6 mit & moi té bao trong co thé con nguoi dong thoi tham
gia vao moi hoat dong sdng cua chiing ta. Hoat chit ndy tham gia vao qua trinh diéu
hoa nhip tim, khéc phuc hién tuong loan va cham nhip tim, cai thién h¢ tuan hoan
ngoai bién va tim mach, tang luong oxy trong mau. Bén canh d6, adenosine con
dugc ghi nhin voi kha ning e ché hoat dong ngung tré tiéu cdu qua muc, dong
thoi han ché tinh trang méac va phong chong cic bénh vé mach mau nhu: nhdi mau
co tim, tic mach mau ndo, mau luu thong kém. ..

Duy tri qua trinh tudn hoan, ting cudng oxy trong mau: Adenosin c6 trong
Doéng trung ha thao gitip gia ting luong oxy trong méau, hd trg sy gidn nd cua cic
mach mau, cung cip dudng khi cho su tuin hoan mau cua co thé.

Cai thién sirc khoe: Adenosine cling cac thanh phan khéac trong dong tring ha
thao c6 kha nang cung cap ning luong cing cac chat dinh dinh dudng can thiét gitp
duy tri cac hoat dong sbéng cia co thé dong thoi hoi phuc stc khoe cling nhiing
nguoi moi dm day, co thé suy nhugc...

Cai thién kha nang sinh li: Adenosine c6 tac dung tich cuc trong vi¢c cai thi¢n
tuan hoan vi va luu lugng méu cuc b cua théan, bén canh do, hoat chét nay co thé
diéu tiét ham luong prostaglandin trong than cung cac ndi tiét td, cac to chirc than
kinh cua chirc ndng sinh duc.

On dinh than kinh: Hoat chat nay giup on dinh tinh than, giai téa cang thang,
mét mdi, giam bdt tinh trang dau dau, chéng mit, hd trg hoat dong ctia hé than kinh.
Bén canh d0, . Adenosine gitip diéu tiét qua trinh sinh hoa ciia giac ngi, gilp ching
ta co gidc ngu siu, 6n dinh théng qua tac dung 6n dinh va chong thiéu dudng khi.
Theo mot sd két qua nghién cuu trén thé gidi, Adenosine dugc ghi nhan véi tac
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dung giam kich thich than kinh, hoat chit ndy c6 nong do thap bat thudng trong
nhirng bénh nhan bi dong kinh dong thdi 1am giam cac con co gidt clia cin bénh nay
khi thi nghiém trén chudt.

Hoat chat adenosine trong dong tring ha thao duoc ghi nhan v6i ham luong
kha cao. Boi vay, viée sit dung dong trung ha thao s& gitip co thé hap thu dugc cac
dudng chat dong thoi thu nhan dwoc nhitng gia tri tich cuc cia adenosine véi strc
khée con nguoi.

Chinh céc tac dung tri liéu qui béo ctia Cordycepin va adenosine di gop phan
nén gia tri cia nim C. militaris. Cac nghién ctru dugc thuc hién va bao cao cho thay
dich chiét nuéc nong hodc cac dung mdi hitu co tur tir qua thé ndm C. militaris co
tac dung tc ché sy phat trién va va gay chét theo chu trinh cua té bao ung thu phoi
voi dong té bao s dung la NCI-H460 boi Aramwit et al. (2014); Bizarro et al.
(2015); Park et al. (2015) hoac ung thu tryc trang (Lee et al., 2015). Bén canh do
dich chiét nim C. militaris con cé kha ning khang bénh tiéu duong viém than (Liu
et al., 2016) va co tac dong tich cuc dén cac hé co quan trong co thé nguoi nhu tuan
hoan, mién nhiém, tim mach, hé hap (Akaki et al., 2009; Zhou et al., 2013).

2.2 Tinh hinh nghién citu ndm Péng trung ha thdo (C. militaris) trong nwoc

C6 rat it nghién ctru vé dong tring ha thao (C. militaris) trong nudc duoc thuc
hién thoi gian qua. Va néu c6 thi hiu nhu cac qui trinh déu khéng dugc cong bd
rong rdi ma chi nham phuc vu san xuat thwong mai hoa san pham nén gia san pham
rat cao.

Sau 4 nam nghién ctru, Trung tdm Nghién ctru thuc nghiém Nong 1am nghi¢p
Lam Pong da hoan thién quy trinh nghién ciru, san xuat loai nim dong tring ha
thao C. takaomontana trén dau tam va hién dang san xuét thir nghiém mot s6 san
pham tir déng trung ha thao nhu: vién nhong va vién nén dong tring ha thao
(http://danviet.vn/quan-su). Vién Bao vé thuc vat cho biét ¢ nhan nudi thanh cong
loai dong trung ha thao (C. militaris) trén moi truong gao lirc va moi truong gao
lire ¢6 bo sung nhong dau tam (http://vnexpress.net/tin-tuc/khoa-hoc).

D3 co nhiéu cong ty va don vi nghién ctru san xuat thanh céng nim Pong
trung ha thao (C. militaris). Trong d6 Cong ty C6 phan Dugc thao Thién phuc duoc
xem la cong ty san xuat PTHT v4i qui md 16n nhéat voi nha xudng dit tai Ha Noi va
Da Lat. Hién nay, cic san pham c6 ngudn gdc tir dong tring ha thao tai Viét Nam
rat da dang nhu: dang dong tring ha thao sau thu hoach chi dugc sy kho, dong
trung ha thao dang vién nén hodc vién nhong, dong tring ha thao két hop véi linh
chi, déng trang ha thao dang nuéc,...Tuy nhién, dic diém chung la cac san pham
DTHT c6 gia thanh tuong dbi cao.

2.3 Tinh hinh nghién citu ndm Péng trung ha thdo (C. militaris) ngoai nwoc
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C6 rat nhiéu nghién ctru vé dong tring ha thao (C. militaris) di dwoc nghién
clru va dang trén nhiéu tap chi uy tin. Tuy nhién, diém gidng nhau 1a hau hét cac
nha khoa hoc déu cho rang phan duoc tinh ctia nidm dong trang ha thiao (C.
militaris) chu yéu cé trong qua thé ndm va co rat it hoic khong co trong co thé ky
chu.

So véi C. siensis, C. militaris d& dé nuéi cdy trong ca méi truong 1ong va moi
truong dic v6i nhiéu ngudn carbon va nito khac nhau. Nhitng nghién ctiru gan day
da chirng minh rang C. militaris chira nhiéu thanh phan hoat tinh c6 tiém ning dugc
liéu nhu cordycepin, ergosterol, mannitol va nhiéu loai poly saccharide c6 tac dong
dén nhiéu hé co quan trong co thé va phong chéng nhiéu bénh nén di duoc sir dung
v6i nhiéu muc dich chira tri khac nhau (Das et al., 2010a; Gu et al., 2007; Reis et
al., 2013).

Bén canh d6, nhitng nghién ctu vé da dang di truyén bang viéc giai trinh ty
vung ITS gitra cac dong C. militaris dugc phan 1ap tir cac vung dia 1y khac nhau
duogc sir dung dé nudi trong tao qua thé & quy md cong nghiép, cho thiy sy da dang
di truyén gitra cac dong dugc phan 13p tor Anh, Trung Quéc, Nhat Ban, Han Quéc
va Na Uy la rat nho va khong tuong quan véi diéu kién dia Iy (Wang et al., 2008).
Nghién ctru ciia Zheng et al. (2011a) cho thay rang bd gen cta C. militaris khdng
chtra cac gen ma hoa ra cac chat doc twong ty cac ndm gy doc cho con ngudi.

Do tinh chuyén biét cao d6i véi ky chu va bj anh hudng 16n béi méi trudng
tang truong nén loai C. militaris rat kho tim thay trong tu nhién. Do d6 viéc nudi
ciy loai ndy nham thu sinh khdi va cac thanh phan c6 hoat tinh sinh hoc thu hut
nhiéu nha khoa hoc. Nhiéu nghién ctru da chirmg minh rang céc thanh phan c6 hoat
tinh sinh hoc thu duoc giita cac dong C. militaris ngoai tw nhién va dugc nudi trong
la twong ty nhau (Tong et al., 1997; Jiang va Sun, 1999., Wang et al., 2012b). Ba
phuong phap phd bién trong nudi cay nam C. militaris hién nay 1a nudi cay trong
mai truong ran, moi trudng 16ng va nudi cay ngap chim.

Két qua nghién ctru duoc thuc hién boi Wen et al. (2014) cho thiy dé kich
thich sy hinh thanh qua thé nam C. militaris nudi trén méi trudng ran, sau khi ndm
lan to kin méi trudong, cac hdp nudi nam duoc dua vao diéu kién 23°C 500 lux vao
ban ngay va 16°C t6i hoan toan vao ban dém thi niAm s& hinh thanh qua thé sau 12-
15 ngay sau khi chuyén vao diéu kién nay. Bén canh d6 nghién ctru ctia 6ng ciing
chi ra rang thanh phan mai trudng t6i uu cho sy hinh thanh qua thé 1a méi truong
gao ltc duoc bd sung 40 g/l glucose, 5 g/l peptone, 1,5g/1 MgS04.7H,0, 1,5 g/l
K2HPO4 va 1,0 mg/l NAA va mdi trudng tdi vu tao ra Cordycepin 1a gao lic bd
sung 10 g/l glucose, 10 g/l peptone, 1,0 g/l MgS04.7H-0, 1,0 g/l K:HPO4 va 1,0
mg/l NAA. Trong khi nghién ctru cia Lim et al., (2012) va Dong et al., (2012) cho
thiy dau nanh va lta mi duoc bd sung dinh dudng 1a co chat tét nhat cho su tao



thanh adenosin, cordycepin va D-mannitol cua C. militaris khi dugc nu6i trén moi
truong dac.

Nhiéu nghién ctru chi ra rang gao:nudc (ty 18 1:1; 1:1.35 hoic cao hon chut it)
1a t6i hao cho sy hinh thanh qua thé nAm C. militaris (Sung et al. 1999, 2002; Lin et
al. 2006b; Zheng et al. 2008c; Yue 2010). Ty 1€ nay phu thudc vao loai lua dugc st
dung va ham Iuwgng amylopectin chira trong gao. Nghién ctru cia Kim et al., (2010)
chi ra rang trong 8 loai ngi coc sir dung nudi tao qua thé C. cardinalis, gao Itc 1a
loai co chat t6t nhat va ham lugng gao lic ciing nhu ham lwong nuéc trong moi
treong nudi ciing anh hudng dén chiéu cao qua thé va trong luong twoi nAm/chai
nuoi.

Bén canh d6, viéc bd sung nhong tim vao mdi trudng gao lirc nham tao qua
thé C. militaris da duoc ching minh la tdt hon so voi cac loai co chat khac duogc st
dung (Shrestha et al., 20044, b, 2005a, b; Sung et al., 2006a, b; Zhao et al., 2006a;
Jin et al., 2009). Tuy nhién, hau hét cac dong C. militaris yéu cau ham luong dam
tuong ddi thap, ¢ ndng d6 dam cao c6 thé Grc ché su hinh thanh qua thé (Gao et al.
2000) nén nang suit nAm nudi trén con trung thudng thap hon trén ngii cde.

Két qua nghién ctru ciia Hong et al. (2010) cho thay dich nuéi C. militaris
duogc tiém vao nhdng tam & phan nguc hodc phan bung vai thé tich tir 75-100 ul &
d6 tudi tir 9 - 11 ngay tudi, diéu kién nudi & didu kién nhiét d6 20°C, anh sang c6
cuong do 500 lux thi tAt ca nhdng tam duoc tiém bj nhiém nim va tao qua thé.

3 Muc tiéu ciia dé tai

Xac dinh diéu kién nudi va thanh phan dinh dudng bd sung vao gao lirc nham
t61 wru hoa moi trudng nudi tao qua thé ndm déng trung ha thao (C. militaris).

Xéc dinh vi tri tiém dich huyén pht nim déng trung ha thao (C. militaris) va
d6 tu6i nhong tam thich hop cho viée tao thanh qua thé ndm dong trung ha thao (C.
militaris).

4 Péi twong, pham vi va phwong phap nghién ciru
4.1. Péi twong, dia diém va thei gian nghién curu

Déi twong nghién curu

Chung ndm déng tring ha thao (C. militaris) dugc dat mua tir Trung tam tai
nguyén sinh hoc (NBRC), Vién Coéng nghé va Po luong Qudc Gia (National
Institute of Technology and Evaluation) Nhat Ban. Gidng dugc dugc hoat hoa theo
huéng dan.

Gao ltc huyét rong duoc mua tai cho Tra Vinh.



Nhong tdm bd sung vao méi truong gao lac dugc mua tai siéu thi CoopMart
Tra Vinh.

Nhong tam dung lam ky cha nudi nim C. militaris duoc nudi tai Truong Pai
hoc Tra Vinh.

Dia diém nghién cuu

Phong thi nghiém vi sinh va phong nghién ctru naim Pong trung ha thao, Khoa
Nong nghiép - Thuy san, Truong Pai hoc Tra Vinh.

Thei gian nghién cuu

Tir thang 4/2015 dén thang 1/2017
4.2 Qui m6 nghién cuu

Nghién ctru dugc thuc hién vai qui md phong thi nghiém.
4.3 Phwong phdp nghién ciru

Giéng nam sau khi nhan vé hoat héa duogc nhan 1én trén moi truong PSA
(Potato succrose agar). Sinh khdi nAm trén méi trudng PSA duoc tiép tuc nudi trong
moi treong co ban (20 g/l sucrose, 20 g/l peptone, 0.5 g/l MgS0..7H20 va 1g/I
K2HPQ4) ¢ diéu kién 25°C thoi gian 4 ngay trén may lic dé 13y dich nudi phuc vu
cho céc noi dung nghién cuu.

Cac thi nghiém duoc b tri theo thé thirc hoan toan ngau nhién vai cac lan lap
lai, s6 liéu thi nghiém duoc thu thap duoc xur 1y bang phan mém Excel, phan tich
thong ké bang phin mém Stagraphic Centurion XVI, thi nghiém tdi wu héa duoc
thiét ké va phan tich bang phan mém Design Expert 7.0.0.



NOI DUNG NGHIEN CUU

Chuong 1. Nghién ciru 4nh hwéng ciia nhiét dé va cuwong do anh sang dén kha
ning hinh thanh qua thé thé nim déng trung ha thao (C. militaris) nudi trén
moi trudng gao lirc bo sung dinh dwéng

1.1 Muc dich nghién cuu

Xac dinh nhiét d6 moi truong nudi va cudng do chiéu sang phu hop cho su
hinh thanh va phat trién qua thé ndm déng trang ha thao (C. militaris).

1.2 Bé tri thi nghiém

Thi nghiém dugc bd tri theo thé thac hoan toan ngdu nhién voi 2 nhan to
(nhan td A: nhiét d6 c¢6 2 mutrc 20°C va 25°C; nhan t6 B: cudng do chiéu sang cé 2
mire 500 lux va 1000 lux), 4 nghiém thie, 3 1an lip lai voi mdi lan lip lai 10 keo
nudi nam DTHT ¢ duong kinh 8 cm, cao 12 cm.

1.3 Phwong phap thuc hién

Chuan bi méi trudng nudi: moi trudng nudi tao qua thé nim dong tring ha
thao (C. militaris) bao gom 20g gao lirc/keo dugc bod sung 30 ml dung dich dinh
dudng/keo bao gdm: 10 g/l glucose; 10 g/l peptone; 1,0 g/l MgS04.7H,0; 1,0 g/l
K2HPO4; 1 mg/l NAA, pH dugc diéu chinh = 5,6. Méi trudng dugc khir tring 30
phat & 121°C sau d6 dé ngudi ¢ nhiét do phong.

Cay giong: 5Sml gidng duoc ching vao méi trudng nudi cdy duge chuan bi bén
trén.

Nudi tao qua thé: moi truong sau khi chung gidng dugce nudi ¢ nhiét d6 25°C &
diéu kién toi hoan toan dé to nam phat trién. Khi to ndm lan ddy méi truong, nhiét
d6 va anh sang duoc diéu chinh nhiam kich thich sy hinh thanh qua thé nidm véi
23°C, 500 lux 12 gid vao ban ngay va 17°C trong 12 gid & diéu kién t6i hoan toan
vao ban dém, 4m dd diéu chinh 90-95%, thoi gian 8 ngay.

Cubi cing cac keo nudi duge dit vao cac phong nudi co nhiét d6 va cuong do
anh sang ung voi 4 nghiém thirc néu trén véi 14 gid sang (tng véi 2 mac cudng do)
va t6i hoan toan 10 gid vao ban dém dé qua thé phat trién.

Chi tiéu theo doi

Thoi gian to ndm an kin moi truong (NSC): khi to ndm phu kin bé mat méi
truong.

Thoi gian qua thé bat dau hinh thanh hinh thanh (NSC): duoc tinh khi c6 keo
dau tién & mdi nghiém thirc c6 mam qua thé bang ngdi but nhi 1én tir moi truong.



Ty 1é (%) keo c6 ndm hinh thanh qua thé & cac nghiém thirc: s6 keo ¢ qua thé
hinh thanh/tong s6 keo nudi x 100.

S6 lugng qua thé/keo sau 60 ngay cdy giéng (qua thé c6 chiéu cao > lcm).
Trong luong tuoi trung binh qua thé/keo (g) sau 60 ngay cay giéng.
Chiéu cao trung binh qua thé/keo (mm) sau 60 ngay ciy giéng.

Puong kinh trung binh qua thé/keo (mm) sau 60 ngay ching gidng (duoc do
cach dinh qua thé 1 cm).

1.4 Két qua nghién civu

Hinh 2. Hinh thai nam PTHT (C. militaris) trén méi treong nudi tao qua thé
To nam phi kin bé mit mdi trwdng c6 mau tring (trai); Mam qua thé nha [én
tir mdi trwong nudi (phai)

Sau thoi gian chung gidng 10,8 ngay to ndm di phu kin méi trudng va duoc
tién hanh thay doi diéu kién nhiét d6 va anh sang dé kich thich sy thinh thanh qua
thé ctia ndAm DTHT. Trong giai doan wom to, to ndm c¢6 mau trang duc (hinh 2a) va
chuyén sang mau vang cam khi duoc chiéu sang. Két qua nghién ciru cho thay rang
sau khi tién hanh kich thich bang diéu kién vat Iy (thay d6i nhiét do, chu ky séng
t61) sau thoi gian chung giéng 21-22 ngay qua thé nAm DTHT bat dau hinh thanh
trén moi truong gao lic bd sung dinh dudng véi cac qua thé moc don hoidc thanh
chiim nhd 1én khoi bé mit moi truong cd mau vang cam, dinh nhon véi kich thude
bang dau ngoi but bi (hinh 2b). So véi nghién ciru dugc thyc hién boi Lé Vian Vé et
al. (2015) cho thay, thoi gian to nam phu kin bé mit méi truong la khéng chénh
léch nhau nhiéu nhung thoi gian nhi mam qua thé ddi véi giéng nam C. militaris
duoc nghién ciu tai truong Pai hoc Tra Vinh sém hon tir 3-5 ngay. Dbi voi mdi
nghiém thirc khic nhau thi anh hudng cua nhiét d6 va cuong do chiéu sang sang lén
cac chi tiéu sinh truong va phat trién qua thé nAm PTHT ciing khac nhau.
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Bing 1. Anh huéng ciia nhiét do va cwong d9 chiéu siang 1én ty ¢ hinh thanh
qua the

Cuwong dé 4anh Nhiét do (°C) (A) Trung binh (%)
sang (lux) (B) 20 25

500 70,00 86,67 75.33
1000 66,67 73,33 70,00
Trung binh (%) 68,33" 80,002

F(A) *

F(B) ns

F(A x B) ns

CV (%) 9,53

Ghi chu: Trong cung mét hang, sé ¢é it nhat mét chi cdi theo sau giong nhau thi khac biét
khéng cé y nghia théng ké khi dung phép kiém dinh LSD. (ns): khdc biét khdng cé y nghia thong
ké; (*): Khdc biét o mirc y nghia 5%. Cdc gid tri da diroc bién déi dudi dang Asin dé xu 1y thong

ké, cac gid tri trong bang la trung binh goc.

Két qua thi nghiém duogc trinh bay & bang 1 cho thiy nhiét d6 nudi c6 anh
huong dén ty 1& keo nudi c6 nAm hinh thanh qua thé. Nhiét d6 25°C, c6 dén 80%
keo nudi nam hinh thanh qua thé, gia tri nay dat cao nhat va c6 su khac biét y nghia
théng ké & muc 5% so voi gia tri dat duge & nhiét do 20°C (chi dat 68,33%). Tuy
nhién, cudng d6 chiéu sang lai khong c6 anh huéng dén ty 16 nay va cing khdng c6
su tuong tac gitta nhiét do nudi va cudng do chiéu sang 1én ty 1& keo nudi nam C.
militaris hinh thanh qua thé. Nghiém thtrc v6i cudng d6 chiéu sang 500 lux va nhiét
d6 25°C c6 ty 16 keo nudi hinh thanh qua thé cao nhét (86,67%) va thip nhat
(66,67%) & nghiém thirc voi nhiét d6 20°C, cuong do chiéu sang 1000 lux.
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Bang 2. Anh huéng ciia nhiét d9 va cwong dd chiéu siang 1én sé lwong qua thé
nam DPTHT

Cuwong dé 4anh Nhiét do (°C) (A) Trung binh
sang (lux) (B) 20 25

500 12,61 22,85 17,72
1000 13,37 21,51 17,44
Trung binh 12,99° 22,182

F(A) *k

F(B) ns

F(A x B) ns

CV (%) 21,58

Ghi chu: Trong cung mét hang, sé ¢é it nhat mét chi cdi theo sau giong nhau thi khac biét
khéng cé y nghia théng ké khi dung phép kiém d@inh LSD, (ns): khdc biét khdng cé y nghia thong
ké; (**): khac biét o mirc y nghia 1%. Cdc gia tri trong bang la trung binh cua cac lan lap lai.

Khong ¢6 sy twong tac giita cuong do chiéu sang va nhiét d6 moi trudng nudi
dén sb luong qua thé nam PTHT hinh thanh/keo nudi (bang 2). Nhiét do c6 anh
huong dén s lugng qua thé hinh thanh trong khi cuong d6 chiéu sang lai khdng anh
huong. O nhiét 6 25°C sb lwong qua thé dat cao nhat (22,18 qua thé/keo) va khac
biét c6 ¥ nghia théng ké & mic 1% so véi sé luong qua thé hinh thanh/keo khi nam
DTHT duoc nudi trén ciung co chat & diéu kién 20°C (12,99 qua thé/keo). Trong 4
nghiém thuac thi nghiém, nghiém thic vai diéu kién nudi o nhiét d6 25°C, cudng do
chiéu sang 500 lux cho sb lwong qua thé nim DHTH hinh thanh/keo nudi la cao
nhat (22,85 qua thé) va thap nhat (12,61 qua thé)d nghiém thic co cuong do chiéu
sang 500 lux, nhiét do 20°C.

Bang 3. Anh hwéng ciia nhiét do va cwong dd chiéu sang Ién chiéu cao qua thé
nam PTHT/keo nuoi

Cwong dd 4anh Nhiét dp (°C) (A) Trung binh (mm)
sang (lux) (B) 20 25

500 27,35 44,16 37,76

1000 30,62 38,89 35,25
Trung binh (mm) 28,98° 42,032

F(A) **

F(B) ns

F(A x B) ns

CV (%) 10,32

Ghi chu: Trong cung mét hang, sé ¢4 it nhat mét chiz cdi theo sau giong nhau thi khac biét
khéng cé y nghia thang ké khi dung phép kiém d@inh LSD, (ns): khdc biét khdng cé y nghia thong

ké; (**): khac biét o murc y nghia 1%. Cdc gida tri trong bang la trung binh cua cac lan Iap lai.
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Gidng vai chi tiéu vé s luong qua thé va ty 18 keo nudi ¢ qua thé hinh thanh,
nhiét d6 mai truong nudi cé tac dong 1on dén chiéu cao qua thé ndm BTHT (bang
3). Chiéu cao qua thé dat cao nhét (42,03 mm) & nhiét do 25°C va thip nhat & nhiét
d6 20°C (28,98 mm). Ciing giéng nhu nhitng loai ndm khac, sy sinh treong cua nAm
DTHT can anh sang nhung & dang anh sang khéch tan, anh sang véi cuong d6 qua
16n lai c6 anh hudng khodng t6t dén su phat trién ciia nAm ¢ giai doan phat trién qua
thé. Két qua nghién ciru duoc ghi nhan, ddi voi chung ndm C. militaris nghién ctu
nhiét do 25°C thich hop cho sy sinh trudng cua to ndm va su phat trién caa qua thé
nhung ¢ nhiét do cao hon (28-32°C) ca to nAm va qua thé khong phat trién ma bj
chét dan.

Bang 4. Anh hwéng ciia nhiét d6 va cwong dd chiéu sang 1én dwong kinh qua
the

Cuwong do 4nh Nhiét do (°C) (A) Trung binh (mm)
sang (lux) (B) 20 25

500 1,3 2,1 1,7

1000 1,3 2,0 1,65
Trung binh (mm) 1,3 2,052

F(A) *k

F(B) ns

F(A x B) ns

CV (%) 11,94

Ghi chu: Trong cung mét hang, sé ¢é it nhat mét chi cdi theo sau giong nhau thi khac biét
khéng cé y nghia thang ké khi dung phép kiém d@inh LSD, (ns): khdc biét khdng cé y nghia thong

ké; (**): khac biét o muzc y nghia 1%. Cdc gid tri trong bang la trung binh cua cdc lan lap lai.

Puong kinh qua thé va chiéu vao qua thé hai chi tiéu gop phan tao nén gia tri
tham my cua nAm DTHT. Hai chi tiéu nay cua nam C. militaris chju tac dong chu
yéu boi gidng va ham lugng dinh dudng trong méi truong nudi cay, nhiét do moi
truong nudi. Diéu kién méi trudng nudi 25°C qua thé nim thu dwoc to hon (dat 2,05
mm) so voi qua thé nim BDTHT khi dwoc nudi & 20°C (1,3 mm). Tuy nhién, gitra 2
gitra 2 cuong d6 anh sang khac nhau, duong kinh trung binh qua thé khac biét 0,05
mm (bang 4).

Trong luong trung binh qua thé thu duoc trén don vi nudi trong la chi tiéu
quan trong trong qua trinh nghién ctru nudi sinh khéi nAm C. militaris. Chi tiéu nay
phu thudc chu yéu vao sb luong qua thé/keo, chiéu cao va duong kinh qua thé. Két
qua thi nghiém (bang 5) cho thay trong luong trung binh qua thé thu dwoc & diéu
kién nhiét do 25°C dat 6,89 g/keo va khac biét c6 y nghia théng ké so voéi trong
lwong qua thé nAm DTHT thu duoc khi nudi & diéu kién 20°C (5,32 g/keo). Trong
khi hai cuong d chiéu sang duoc nghién ciru khong anh huong dén trong luong
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qua thé cua dong nim nay. Trong 4 nghiém thirc nghién ctu, nhiét do nudi 25°C va
cuong do chiéu sang 500 lux cho sinh khéi ndm C. militaris dat cao nhat (6,98
g/keo).

Bang 5. Anh hwéng ciia nhiét dd va cwong dd chiéu sang Ién trong lwong qua
thé nam DTHT/keo nuéi

Cuong dd anh Nhiét do (°C) (A) Trung binh (g)
sang (lux) (B) 20 25
500 4,75 6,98 5,87
1000 5,90 6,80 6,35
Trung binh (g) 5,32° 6,892
F(A) *
F(B) ns
F(A x B) ns
CV (%) 13,77

Ghi chu: Trong cung mét hang, sé ¢é it nhat mét chi cdi theo sau giong nhau thi khac biét
khong cé y nghia thang ké khi dung phép kiém dinh LSD, (ns): khdc biét khdng cé y nghia thong

ké; (*): khac biét o mic y nghia 5%. Cdc gid tri trong bang la trung binh cua cac lan Iap lai.

Nhiét do va cuong do anh sang cé anh huong rat 16n dén sy sinh truong va
phat trién qua thé nim DTHT. MJi chung nam C. militaris doi hoi nhiét do va
cudng d6 chiéu sang khac nhau. Cac nghién ciru cho thay rang trong diéu kién che
t6i hodc nhiét do dudi 18°C hoic trén 25°C sy hinh thanh va phat trién qua thé ndim
bi rc ché. Hau hét cac dong nam thudc chi Cordyceps cé cuong do anh sang thich
hop cho su phat trién qua thé tir 500-1000 lux (Sung et al., 1999; Gao et al., 2000;
Sato va Shimazu, 2002). Nghién ciu sy hinh thanh va phat trién qua thé nim C.
cardinalis dugc thyc hién boi Kim et al. (2010) ciing cho thay rang 25°C la diéu
kién nhiét do tdi wu cho su phat trién qua thé cua dong nAm nay véi cac chi tiéu nhu
trong lwong tuoi, chidu cao qua thé dat cao hon so Vi cac chi tiéu tuong ing & cac
muc nhiét do khac khi dugc nghién cuu.

Tur cac két qua thi nghiém thu duoc va duoc phan tich bén trén nhan thay diéu
kién nhiét do nudi 25°C va cuong do anh sang chiéu sang 500 lux la thich hop cho
su sinh truong, phat trién qua thé dong nim BTHT duoc nghién ctu. Vi vay, ching
t6i chon diéu kién nay dé nudi dong nim C. militaris trong cac thi nghiém tiép
theo.
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Chuong 2. Nghién cttu anh hwéong cia ham lugng glucose, peptone, MgSOu,
K2HPO4 va NAA bd sung vao méi truomg gao Iikc 1én sy phat trién qua thé
nim dong trung ha thao (C. militaris)

2.1 Muc dich nghién cuu

Khao sat sy anh hudng cua 5 yéu té trong dung dich dinh dudng bé sung vao
gao lac gdm: glucose, peptone, MgSOs, KoHPO4 va NAA [én sy sinh truong va
phat trién qua thé nam C. militaris. Qua d6 xac dinh ham luong phu hop cua tung
chat dé thiét ké thi nghiém téi vu hoa méi truong nudi ciy nim C. militaris trén moi
truong dinh dudng gao luc b sung dih dudng.

2.2 Bé tri thi nghiém

Thi nghiém dugc bd tri hoan toan ngiu nhién theo phuong phap mot nhan td
tai mot thoi diém bao gdm 5 thi nghiém nho, mdi thi nghiém nho nghién ctru anh
huong cua ting nhan td(glucose, peptone, MgSOa4, K:HPOs va NAA) dbi véi sy
sinh treong va phat trién qua thé nam C. militaris. Mdi thi nghiém nho c6 6 nghiém
thirc, mdi nghiém thirc gdm 10 keo voi mdi keo duoc xem nhur 1 1an 13p lai.

2.3 Phwong phadp thuwc hién

Chuan bi méi trudng nudi: mdi trudng nghién ciru anh hudng cia ham lugng
glucose, peptone, MgSO4, K2HPO4 va NAA b6 sung vao méi trudng gao lic 1én sy
sinh truong va phat trién qua thé nim C. militaris v6i mdi keo nudi gdm 20g gao
lirc/keo duge bd sung 30 ml dung dich dinh dudng/keo (10 g/l glucose; 10 g/l
peptone; 1,0 g/l MgS04.7H,0; 1,0 g/l KoHPO4; 1 mg/l NAA). Tuy nhién, (1) khi
nghién ctru anh huong cua glucose thi ham luong cac nguyén td khac gir nguyén
(10 g/l peptone; 1,0 g/l MgS0.4.7H20; 1,0 g/l KoHPO4; 1 mg/l NAA) riéng ham
lugng glucose c6 6 muc tuong Ung voi 6 nghiém thuc 1a (0,0; 10; 20; 30; 40; 50
g/1); (2) nghién ctru anh huéng cua peptone thi ham lugng cac nguyén to khac giir
nguyén (10 g/l glucose; 1,0 g/l MgS04.7H20; 1,0 g/l K2HPO4; 1 mg/l NAA) riéng
ham lugng peptone cd 6 mirc tuong trng voi 6 nghiém thac 1a (0,0; 5; 10; 15; 20; 25
g/1); (3) nghién ctru d4nh huong ciia MgSO4.7H20 thi ham luong cac nguyén té khac
gitt nguyén (10 g/l glucose; 10 g/l peptone; 1,0 g/l K:HPO4; 1 mg/l NAA) riéng
ham lugng MgS04.7H20 c6 6 muc twong tng voi 6 nghiém thic 1a (0,0; 0,5; 1,0;
1,5; 2,0; 2,5 g/l), (4) nghién ctru anh huong ciia KoHPO4 thi ham lugng cac nguyén
t6 khac giit nguyén (10 g/l glucose; 10 g/l peptone; 1,0 g/l MgSO4.7H,0; 1 mg/l
NAA) riéng ham lugng KoHPO4 ¢6 6 mire twong tng véi 6 nghiém thuec 1a (0,0; 0,5;
1,0; 1,5; 2,0; 2,5 g/l); (5) nghién ctru anh hudéng cia NAA thi ham lugng cac
nguyén to khac giit nguyén (10 g/l glucose; 10 g/l peptone; 1,0 g/l MgSO4.7H:0:;
1,0 g/l KoHPO4) riéng ham luong NAA ¢6 6 muc tuong ing véi 6 nghiém thie 1a
(0,0; 0,5; 1,0; 1,5; 2,0; 2,5 mg/l) pH méi truong & cac thi nghiém dugc diéu chinh =
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5,6. Moi truong duoc khr tring 30 phut & 121°C sau d6 duoc 1am mat & nhiét do
phong.

Cay gidng: Sml gidng duoc chung vao méi trudng nudi cdy dugc chuan bi bén
trén.

Nudi tao qua thé: moi truong sau khi chung gidng duge nudi ¢ nhiét d6 25°C &
diéu kién toi hoan toan dé to nam phat trién. Khi to nim lan diy méi truong, nhiét
d6 va anh sang duoc diéu chinh nham kich thich sy hinh thanh qua thé nim voi
23°C, 500 lux 12 gid va 16°C trong 12 gid & diéu kién tdi hoan toan, thoi gian 8
ngay. Khi qua thé nha mam trén méi trudng, nhiét dé phong nuéi qua thé duoc diéu
chinh 25°C, cuong d6 chiéu sang 500 lux, 4m do diéu chinh 90-95%.

Chi tiéu theo doi
Thoi gian to ndm an kin méi truong (NSC): khi to ndm phu kin bé mat méi
truong.

Ty 1& (%) keo c6 nAm hinh thanh qua thé & cac nghiém thic: s6 keo ¢ qua thé
hinh thanh/tong s6 keo nudi x 100.

S6 lugng qua thé/keo sau 60 ngay cdy giéng (qua thé ¢ chiéu cao > 1cm).
Trong luong tuoi trung binh qua thé/keo (g) sau 60 ngay cay giéng.
Chiéu cao trung binh qua thé/keo (mm) sau 60 ngay ciy gidng.

Puong kinh trung binh qua thé/keo (mm) sau 60 ngay chung giéng (duoc do
cach dinh qua thé 1 cm).
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2.4 Két qud nghién ciru

Anh hwong cia glucose dén sw sinh truwong va phat trién quda thé nam C.
militaris.

Anh hutrng ciia Glucose lén s sinh trirong C. militaris

60 -
30 4 47 71a
45 26ab
40 4
35 71c 35 54dc
30 4
20 -+
15,88c 15,50¢C
i —m
10 -
6,77a 7.04a
5.43b 5,4.8h 5,73b
2,07c 2,19bc 2,58b 2,51b 2,77ab _ 3P0
0 Ta2¢ - . . . .
NT1 MNT2 MNT3 NT4 NTS MNTE
—i— 50 luong gtikeo —a— Trong Irgng turod gt (g) —x— Chigu cao gt (mm) —— Birémg kinh gt (mm)

Ghi chu: Trén cung 1 dwong biéu dién, sé cé it nhdt 1 chi cdi theo sau gidng nhau thi khac biét
khong cé y nghia thong ké qua phép kiém dinh Ducan ¢ mizc y nghia 1%. Gid tri trong bang la
trung binh cua cac lan lap lai. NT1: 0 g/l glucose; NT2: 10 g/l glucose; NT3: 20 g/l glucose; NT4:
30 g/l glucose; NT5: 40 g/l glucose; NT6: 50 g/l glucose.

Hinh 3. Biéu dé thé hién sw anh hwéng cta ham lwgng Glucose trong dung

dich dinh dwéng bé sung Ién su sinh truéng nAm C. militaris

Thoi gian to nAm phu kin méi truong gitra 6 nghiém thic thi nghiém dao dong
tir 10,2 ngay dén 11,1 ngay. Co su khac biét rat 1on gitra cac nghiém thirc o cac chi
tiéu sinh truong con lai caa nam C. militaris.

Xét vé ty 18 keo nudi c6 nAm hinh thanh qua thé, & nghiém thic 1 (méi truong
khong bd sung glucose) chi 50% keo nudi c6 nam hinh thanh qua thé. Nghiém thic
4va 5 coty 16 90 % va nghiém thirc 2, 3 va 6 thi 100% keo nudi c6 nam hinh thanh
qua thé. Déi vai cac chi tiéu con lai, tir két qua thi nghiém dugc trinh bay & hinh 3,
nhin chung & nghiém thic 1 (khéng bo sung glucose) thi sé qua thé/keo cling nhu
duong kinh qua thé, chidu cao va trong luong qua thé déu dat thap nhat. Nghiém
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thirc 2 (10 g/l glucose) sb luong qua qua thé/keo va chidu cao qua thé dat cao nhat
trong cac nghiém thirc thi nghiém lan luot la 26,6 qua thé/keo va 47,71 mm/qua thé.
Sb lwong qua thé giam khi lugng glucose bd sung > 10 g/l nhung duong kinh qua
thé tang khi luong glucose ting. Nghiém thac 3 (20 g/l glucose) trong lwong twoi
qua thé dat duoc/keo nudi la cao nhit (7,04 g/keo). Mic du s lwong qua thé hinh
thanh va chiéu cao qua thé dat duoc khong biang & nghiém thic 2 (10 g/l glucose)
nhung nghiém thac 3 (20 g/l glucose) hai chi tiéu quan trong trong nudi tao sinh
khdi ndm C. militaris la ty 1& keo nudi hinh thanh qua thé va trong lwong twoi qua
thé/keo déu dat cao hon nghiém thic 2 nén 20 g/l glucoses dugc xem la lwgng
glucose duoc chon nhu gia tri tai tam dé thiét ké thi nghiém téi wu héa méi truong
nudi cay tao qua thé nim C. militaris.

Hinh 4. Qua thé nAm C. militaris ¢ nghiém thirc 3 (trai) va nghiém thirc 6

(phai) sau 60 ngay ching giéng
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Anh hwong cua peptone dén sw sinh trwong va phat trién qud thé ném C.
militaris

Sau 10,2 — 11,5 ngay chung gidng to nAm C. militaris da phu kin bé mat moi
truong keo nudi. Tuy nhién, sau khi kich thich hinh thanh qua thé, ty 1& keo nudi
nidm C. militaris hinh thanh qua thé & cac nghiém thirc chiu anh hudng boi luong
peptone thém vao méi truong. Nghiém thirc 1 chi c6 60% keo nudi nam C. militaris
hinh thanh qua thé, nghiém thac 2, 3 va 4 ty 1é nay la bing nhau bing 100%. Ty 1&
nay giam chi con 80% khi lugng peptone b sung > 15 g (nghiém thirc 5 va 6).

50 - Anh hwéng cia Peptone I1én sw sinh trwwéng C. militaris

4527a

40 |

30 4

20 A 18,830(1

7.17a

5,8ab 5,59ab
4,17bc 4,96b
2,39¢c 1 95b
- o —%—K
0 o5 K36 ™50 2 86a 2,91a
NT1 NT2 NT3 NT4 NTS NTE
—8— 30 gt/keo —— Trong lvong twoi gilkeo (g) —&— Chiéu cao gt (mm) —#— Duwdrng kinh gt (mm)

Ghi chu: Trén cung 1 dwong biéu dién, sé ¢4 it nhdt 1 chi cdi theo sau giong nhau thi khdc
biét khong cé y nghia thong ké qua phép kiém dinh Ducan o muc y nghia 1%. Gid tri trong bang la
trung binh cua cdc lan Iap lai. NT1: 0 g/l peptone; NT2: 5 g/l peptone; NT3: 10 g/l peptone; NT4:
15 g/l peptone; NT5: 20 g/l peptone; NT6: 25 g/l peptone.

Hinh 5. Biéu d6 thé hién sy anh hwéng cua ham lweng Peptone trong dung

dich dinh dwéng bé sung Ién su sinh truéng nAm C. militaris

Biéu dd biéu dién két qua sy anh huong cua luong peptone trong dich dinh
dudng bd sung dén su sinh trudng va phat trién qua thé nam C. militaris (hinh 5)
cho thay khdng bé sung peptone (nghiém thirc 1) trong méi trudng nudi cac chi tiéu
nhu trong lwong tuoi qua thé, chidu cao qua thé thip hon so véi cac nghiém thic
khac. Mac du c6 duong kinh qua thé nho nhit (1,95 mm) nhung cac chi tiéu sinh
truong cua nam C. militaris dat dugc déu cao nhat khi nudi trong méi trudng gao
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lrc duwgc bod sung dung dich dinh dudng c6 ham lugng peptone 15 g/l (nghiém thirc
4). O nghiém thirc nay sé lugng qua thé thu duoc trung binh la 30,7 qua thé/keo,
trong luong twoi 1a 7,17 g/keo va chiéu cao qua thé la 45,27 mm. B6 sung peptone
voi luong cao hon 15 g/l mic du to ndm van phat trién phu kin bé mit co chat
nhung ty 18 keo c6 qua thé hinh thanh va sé lwong qua thé/keo giam, qua thé c6 dic
diém ngén, duong kinh to hon so voi qua thé dwgc hinh thanh trén méi truong cua
cac nghiém thuc khac. Qua két qua cho thiy peptone cé anh huong lon dén su sinh
truong, hinh thanh va phat trién qua thé nim C. militaris. Chinh vi vay, thanh phan
nay dugc chon dé tdi wu hoa méi truong dinh dudng bd sung vao gao lac dé nudi
cay nam C. militaris.
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Anh hwong cua MgSO4.7H20 dén su sinh trwong va phat trién qud thé ném
C. militaris.

Anh hurémg cia MgSO4.7H20 Ién sir sinh trirong C. militaris

50 1
455 46.13
43.94
Bl a7 s 42.58
40 A
35 1
30
25.00 2490 2840 33

25 A

2343 93 00
20 A
15 A
10 4

6.67 6.24 6.28 G.64

re E..TE - s Ei‘:.‘TB "
5

1.78 175 182 179 170 178
U T T T T T

MTA MT2 MNT3 MT4 MNTS MTE

—m— 54 gtkeo —&— Trong lwong twoi qtkeo (g) —#— Chidu cao gt (mm) —#— Brong kinh gt (mm)

Ghi chi: Gia tri trong bang la trung binh cua cac lan 1gp lai. NT1: 0 g/l MgSO4.7H20 ; NT2:
0,5 g/l MgS04.7H20 ; NT3: 1,0 g/l MgSO4.7H20 ; NT4: 1,5 g/l MgS0O4.7H:0 ; NT5: 2,0 g/l
MgSQO4.7H20 ; NT6: 2,5 g/l MgSO4.7H20 .
Hinh 6. Biéu dé thé hién sw anh hwéng cta ham lwgng MgS04.7H.0 trong dung

dich dinh dwéng bé sung |én s sinh treéng nAm C. militaris.

Hau hét cac chi tiéu sinh truong cua nam C. militaris khac biét khong cé y
nghia thong k& boi sy ving mit hoic MgSO4.7H20 dwoc bd sung vao méi truong
nudi cay voi ham luong tir 0,5 g/l dén 2,5 g/l (hinh 6). Tuy nhién, ty 1é keo nudi
hinh thanh qua thé dat cao nhat (100%) khi MgSO4.7H20 dwgc bd sung véi lwong
1,0 g/l hoic 1,5 g/l. Béi voi cac nghiém thic con lai ty 1é nay dao dong tir 70%
(nghiém thac 1) dén 90% (nghiém thac 2, 5 va 6). Xét vé tat ca cac chi tiéu sinh
truong cho thiy, MgS04.7H20 b sung trong méi truong 1,5 g/l 1a phu hop cho cho
su sinh truong, hinh thanh va phat trién qua thé nim C. militaris. Do khong anh
huong nhiéu 1&n cac chi tiéu sinh truong va phat trién cua nim DTHT nén khi tbi wu
hoa thanh phan méi truong nudi cdy, ching toi khdng chon MgS04.7H20 dé tbi uu
ma ¢6 dinh ¢ mac 1,5 g/l trong méi truong va chi thay doi ham lwong cac thanh
phan con lai duogc chon.
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Anh hwong cua K:HPO4 dén sw sinh trwong va phat trién qud thé ném C.
militaris.

60 - Anh hwéng ciia K2HPOA4 lén sw sinh triwéng C. militaris

50 47,97a

42.46ab

40 -

30 4

26,30a

24.00ab

22 50abc

20 17.50bcd

13,50d
10 A

2,03c

0 . T T T T T %2 ab 1

NT1 NT2 NT3 NT4 NT5 NT6
—8— 50 qtkeo ——Trong Irong tUoi qikeo (g) —— Chiéu cao qt (mm) —#—Buwéng kinh gt (mm)

Ghi chu: Trén cung 1 dwong biéu dién, sé ¢4 it nhdt 1 chi cdi theo sau giong nhau thi khdc
biét khong cé y nghia thong ké qua phép kiém dinh Ducan ¢ muc y nghia 1%. Gid tri trong bang la
trung binh cua cdc lan 1p lai. NT1: 0 g/l K;HPO,; NT2: 0,5 g/l Ko:HPO4; NT3: 1,0 g/l K:HPO;
NT4: 1,5 g/l K2HPO4; NT5: 2,0 g/l KoHPO4; NT6: 2,5 g/l Ko:HPO,.

Hinh 7. Biéu dé thé hién sw anh hwéng cta ham hrong K:HPO4 trong dung

dich dinh dwéng bé sung Ién s sinh truéng nAm C. militaris

Sau thoi gian chung giong tir 10,2 d&én 11,3 ngay, to nam C. militaris phu kin
bé mit moi trudng & cac nghiém thic bd sung dinh dudng cé thanh ham lwong
K2HPO4 khac nhau. C6 su dao dong rat 16n vé ty Ié keo nudi coé nam C. militaris
hinh thanh qua thé & cac nghiém thirc. Chi 40% keo nudi hinh thanh qua thé khi moi
treong nudi khdng bé sung hodc bd sung 2,5 g/l K2HPO.. Ty 18 nay tang khi lugng
K2HPOQO4 tang (80% & nghiém thuc 2, 90% nghiém thirc 3 va 100% o nhiém thic 4)
va gidm con 60% & nghiém thuce 5.

Xét cac chi tiéu sinh truvong khac nhu: trong lugng twoi trung binh qua
thé/keo, sé lwong qua thé/keo, chiéu cao va duong kinh qua thé ciing cho thiy su
anh huong cua KoaHPO4 la rat 1on. Tuy nhién, cac chi tiéu sinh truong ma dic biét 1a
ty 1& keo c6 ndm hinh thanh qua thé va trong luong tuoi qua thé/keo dat cao nhét 1an
luot 1a 100% va 7,06 g/keo khi ham lugng KoHPO4la 1,5 g/l. Tir két qua thi nghiém
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dwoc phan tich & hinh 7 chang t6i chon KoHPO4 la yéu té dé téi uwu héa mdi truong
dinh duong voi gia tri tai tam la 1,5 g/l.

Anh hwong cia NAA dén sw sinh trwong va phat trién qud thé nam C.
militaris.

Sau thoi gian 10,0 dén 10,4 ngay sau khi chung gidng, to nam lan kin bé mat méi truong o
cac nghiém thirc. 90% keo nudi cé ndm C. militaris hinh thanh qua thé ¢ nghiém thic 1 va nghiém
thuc 4, ty 1€ nay ¢ cac nghiém thac con lai la
100%.

Anh huwéng cia NAA Ién sir sinh trieéng C. militaris
45 -

40,12a

38,71a

40 A 37 94ab 37.85ab

36,31ab

34,20b
35 A

30 A

251 2270a 39 67a 23203

21,11ab 21,70ab
19,50b
20 A

6.66 6.69 6.28 6.67 6.24 6.44
fi i i) o — —
5 -
276 2.65 274 281 272 273
a
MWT1 NT2 NT3 MT4 MNTS MNTE

—@— 50 qt/lkeo —&— Trong lrong twrod gtfkeo [g) —*— Chigu cao qt(mm) —¥— Bwéng kinh gt (mm)

Ghi chu: Trén cung 1 dwong biéu dién, sé ¢4 it nhdt 1 chi cdi theo sau giong nhau thi khdc
biét khong cd y nghia thong ké qua phép kiém dinh Ducan o muc y nghia 1%. Gid tri trong bang la
trung binh cua cac lan lgp lai. NT1: 0 mg/l NAA; NT2: 0,5 mg/l NAA; NT3: 1,0 mg/l NAA; NT4:
1,5 mg/l NAA; NT5: 2,0 mg/l NAA; NT6: 2,5 mg/l NAA.

Hinh 8. Biéu dé thé hién sw anh hwéng ctia ham lwgng NAA trong dung dich

dinh dudng bé sung 1&n sw sinh trwéng nAm C. militaris

Xét vé chiéu cao qua thé va sb luong qua thé nam C. militaris hinh thanh/keo
gitta cac nghiém thac co su khac biét y nghia thdng ké (hinh 8) nhung su khac biét
nay la khong I6n. Bén canh do6, hai chi tiéu con lai la duong kinh qua thé va trong
lwong tuoi qua thé/keo khong co su khac biét. Biéu nay cho thiy ring yéu t6 NAA
it anh huong Ién sy sinh trudng, hinh thanh va phat trién qua thé nam C. militaris.
Chinh vi vay, NAA khéng duoc chon dé t6i uu hoa ma chi cé dinh & mac 1,0 mg/I
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trong moi truong nudi cdy vi & mac nay ty 1& keo nudi c6 nim hinh thanh qua thé va
trong luong tuoi qua thé dat dugc cao nhét lan luot la 100% va 6,88 g/keo.

Tur két qua thu duoc cta thi nghiém 2, d6i véi 5 thanh phan co trong dung dich
dinh dudng bo sung vao gao lic duoc khao sat, chi c6 3 thanh phan (glucose,
peptone va KoHPQ4) ¢6 anh huong manh 1én cac chi tiéu sinh treong dugc ghi nhan
cua ndm C. militaris ma dac biét la ty 1& keo nuéi hinh thanh qua thé va trong lwong
tuoi qua thé/keo. Chinh vi vay, ba thanh phan nay voi 3 gia tri tai tdm chon bén trén
duoc sir dung dé thiét ké va thuc hién thi nghiém t6i wvu hoa thanh phan dung dich
dinh dudng bd sung vao gao lic nudi tao qua thé nam C. militaris. Hai thanh phan
con lai 1a MgS04.7H20 va NAA dugc gitr & mirc ¢é dinh 1,5 g/l va 1 mg/.
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Chuwong 3. T6i wu héa médi trwong nudi cdy nim déng trung ha thao
(C. militaris) trén méi trudng gao Irc bd sung dinh dudng.

3.1 Muc dich nghién cuu

Xac dinh ham lwong cac thanh phan cua dich dinh dudng bd sung vao gao lic
dé nuoi ndm C. militaris cho sinh khéi qua thé dat cao nhét.

3.2 Phwong phdp thuc hién

Sau khi cé duoc gia tri tai tam (gia tri cia mdi yéu té ma & do co gia tri trong
luong twoi qua thé/keo dat cao nhit) tir thi nghiém 2, tién hanh t6i vu hoa ham
lugng ting thanh phan trong dich dinh dudng chung vao gao lie di voi cac chi tiéu
c6 anh huong dén sy sinh trudng va phat trién qua thé nim C. militaris. Qua trinh
t6i wu duoc thyc hién theo phuong phip dap tGng bé mit (Response Surface
Methodology) bang mé hinh Box-Behnken Design (BBD) (RSM-BBD) véi cac gia
tri ma hoa, gia tri thuc nghiém va khoang bién thién duoc trinh bay ¢ bang 6. Phan
mém Design Expert 7.0.0 st dung thiét ké thi nghiém, phan tich phan tich théng ké
va chon gia tri tbi uvu dé san xuat qua thé nam C. militaris.

Bang 6. Gia tri ma héa, gia tri thwc nghiém, khoang gia tri bién thién cia 3 yéu
to dwoc s dung dé thiét ke toi wu theo mé hinh Box-Behnken Design (BBD)

Bién sb Ky hiégu  Pon vi Ky hiéu don vi ma hoa

-1 0 +1
Glucose (A) X1 g/l 10 20 30
Peptone (B) Xz g/l 10 15 20
K2HPO, (C) X3 o/l 1,0 1,5 2,0

Ham dap tng duoc chon la trong lwong twoi qua thé thu duoc trén keo nudi
(9). M hinh héa dwoc biéu dién bang phuong trinh bac hai:

Y = bo + b1X1 + baXo + baXz + biboX1Xo + bi1bsX1 Xz + babsXoXs + b1 Xi? +
b2 X2 + b3X3?

Trong do:
- 'Y la trong luong tuoi trung binh qua thé/keo nudi (g).
- X1, X2, X3 la ham lugng glucose, peptone va KH2POa.

- bo: 14 hé s tu do
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- b1, b2, bs, bibz, bibs, babs la cac vecto tham s6 ctia md hinh duoc
xac dinh qua thuc nghiém.
Qui hoach thic nghiém theo phuong phap RSM-BBD duoc thiét ké boi phan
mém Design expert 7.0.0 dwa ra ma tran thuc nghiém gom 17 thi nghiém trong d6
co 5 thi nghiém (13, 14, 15, 16, 17) lap lai 6 tdm dugc trinh bay ¢ bang 7.

Bang 7. Ma tran thwc nghiém veéi 3 yéu té glucose, peptone va KH,PO,

TT Glucose (g/l) Peptone (g/l) KH2PO4 (g/l)
1 10 10 1,5
2 30 10 1,5
3 10 20 1,5
4 30 20 1,5
5 10 15 1
6 30 15 1
7 10 15 2
8 30 15 2
9 20 10 1
10 20 20 1
11 20 10 2
12 20 20 2
13 20 15 1,5
14 20 15 1,5
15 20 15 1,5
16 20 15 1,5
17 20 15 1,5

Mdi thi nghiém cua ma tran dugc xem nhu 1 nghiém thirc v&i mdi nghiém
thirc gom 5 keo) bao gdm 20g gao luc/keo duoc bd sung 30 ml dung dich dinh
dudng/keo bao gom: 1,5 g/l MgS04.7H20; 1 mg/l NAA: 3 thanh phan con lai gébm
glucose, peptone, KH2PO4 véi luong bd sung tuwong ang voi gia tri & bang 7. pH
dugc diéu chinh = 5,6. Méi trudng dugc khir tring 30 phat ¢ 121°C sau do dé
ngudi & nhi¢t do phong.

Chung giéng: 5ml gibng duoc ching vao mdi trudng nudi ciy duoc chuin bi
bén trén.
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Nudi tao qua thé: moi truong sau khi chung gidng duoc nudi ¢ nhiét d6 25°C &
diéu kién toi hoan toan dé to nam phat trién. Khi to nim lan diy méi truong, nhiét
d6 va anh sang duoc diéu chinh nham kich thich sy hinh thanh qua thé nim voi
23°C, 500 lux 12 gid va 16°C trong 12 gio & diéu kién tdi hoan toan, thoi gian 8
ngay. Khi qua thé nha mam trén méi trudng, nhiét dé phong nuéi qua thé duoc diéu
chinh 25°C, cuong d6 chiéu sang 500 lux, 4m do diéu chinh 90-95%.

Chi tiéu theo ddi: Trong luwong tuoi trung binh qua thé/keo (g) sau 60 ngay
chung giéng.

3.4 Két qud nghién ciru

~ Bang 8. Ma tran thyc nghiém véi 3 yéu té glucose, peptone va KHzPO4 va
két qua thi nghiém

TT Glucose (g/) Peptone (g/l) KH2POA4 (g/l) Trong luwgng twoi (g)

1 10 10 1,5 6,93
2 30 10 1,5 6,72
3 10 20 1,5 6,9
4 30 20 1,5 6,13
5 10 15 1 7,02
6 30 15 1 6,87
7 10 15 2 6,35
8 30 15 2 6,12
9 20 10 1 6,77
10 20 20 1 6,25
11 20 10 2 6,09
12 20 20 2 5,95
13 20 15 1,5 8,00
14 20 15 1,5 7,94
15 20 15 1,5 8,07
16 20 15 1,5 8,12
17 20 15 1,5 8,21

Sy c6 y nghia cua hé sé hdi qui dugc kiém dinh bai chuan F, véi nhitng gia tri
P < 0,05 cho thay hé sé hdi qui c6 y nghia. Tur két qua thi nghiém dat duoc trinh bay
o bang 8 va két qua phan tich phuong sai t6i wu hoa mé hinh cac yéu té duoc trinh
bay & bang 9 cho thdy: M6 hinh toan hoc duoc thiét ké co gia tri F = 70,20923 va
hoan toan cé y nghia vé mit théng ké vai do tin cay 99,99% (P <0,0001). Théng
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qua gia tri P trong bang ta duoc cac bién glucose, peptone, KH2PO4 < 0,01 diéu nay
ching té ham muc tiéu (trong lwong twoi qua thé) chiu anh huong l6n boi 3 yéu td
duoc khao sat, tuy nhién su twong tac cua 3 yéu té nay trong méi truong ¢ anh
huong rat it dén ham muc tiéu (P > 0,05).

Bang 9. Bang phan tich phwong sai téi wu héa mé hinh cac yéu té

. Trung
Tong
., Bactw  binh _ GiatriP
Yeéu to binh GiatriF
do (df)  binh Prob > F
phuong
phuwong
Tin
M6 hinh 10,22567 9 1,136186 70,20923 0.0001 cay
A-Glucose 0,2312 10,2312 14,28672 0.0069
B-Peptone 0,2048 10,2048 12,65537 0.0093
C-KH2PO4 0,72 1 0,72 44,49153 0.0003
AB 0,0784 10,0784 4,844633 0.0636
AC 0,0016 10,0016 0,09887 0.7624
BC 0,0361 10,0361 2,230756 0.1789
AN2 1,211925 1 1,211925 74,88945 0.0001
BA2 3,124978 1 3,124978 193,1042 0.0001
CN2 3,732304 1 3,732304 230,6332 <0.0001
Phén duw 0,11328 7 0,016183
Sw khéng Khong
twong thich 0,0694 3 0,023133 2,108782 0.2419 tin cay
Sai s6 thuan 0,04388 4 0,01097
Téng twong
guan 10,33895 16

Thém vao d6, chuan F cua su khong tuong thich la 2,108782 (P = 0,2419) va
két qua phan tich sy phu hop ciia mé hinh véi thuc nghiém duoc trinh bay ¢ bang
10 cho gia tri R? gan bang 1 diéu d6 chang to mé hinh hoan toan phu hop voéi thyc

nghiém.
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Bang 10. Két qua phan tich su phu hep ciia mé hinh véi thuc nghiém

Thong s6 Gia tri Théng sb Gia tri
Do léch chuan 0,127212 R? 0,989043
Gia trj trung binh 6,967059 R2? diéu chinh 0,974956
Hé s6 bién thién 1,825905 R? dy doan 0,885969
Téng binh phwong phan Do chinh xac phu hop (Adeq

du du doan (PRESS) 1,178963 Precision) 22,22062

Tu nhitng két qua phan tich c6 y nghia trén, ham muc tiéu duoc phan mém
dwa ra va dugc biéu dién theo phuong trinh cy thé sau:

Y = -8,69 + 0,2456X1 + 1,0008X2 + 10,208X3 - 0,0028X1X2 - 0,004X:1X3 +
0,038X2X3 - 0,005365X12 - 0,03446X2?% - 3,766X3?

Trong do:.
Y la trong luong twoi qua thé/keo nudi (g);
X1, X2, Xz la gia tri ham lugng glucose, peptone va KH2POa.

Két qua tdi wu hoéa cac thanh phan méi truong dé dat trong lugng twoi qua
thé/keo nudi cao nhat dugc thuc hién théng qua cac thuat toan. Két qua chi ra rang 3
yéu t6i toi uu gom glucose, peptone va KH2POq lan luot dat lan luot la 18,56 gll,
14,55 g/l va 1,42 g/l va gia trj trong luong tuoi qua thé cao nhat dat duoc tir md
hinh la la 8,11 g/keo. Cung voi hai yéu t6 MgSO4 va NAA chon duoc tir thi nghiém
2, thanh phan dung dich dinh dudng bb sung vao méi trudng gao lac dé nudi ciy
nidm C. militaris cu thé la: 18,56 g/l glucose; 14,55 g/l peptone; 1,42 g/l KH2POu;
1,5 g/l MgSOs va 1,0 mg/l NAA.

Pé danh gia su pha hop két qua du doan tr mé hinh théng ké so véi thuc
nghiém, ching tdi tién hanh thic nghiém dé kiém chiing vai 10 keo nudi voi mdi
keo chira 20 chira gao le dugc chung 30 ml dung dich dinh dudng véi thanh phan:
18,56 g/l glucose; 14,55 g/l peptone; 1,42 g/l KH2POs; 1,5 g/l MgSOa4 va 1,0 mg/I
NAA.

Sau thoi gian chung giéng, nudi tao qua thé ghi nhan duoc két qua:

+ Trong luong tuoi trung binh qua thé/keo nudi sau 60 ngay chung giéng la
8,01 g.

+ Sau 10,55 ngay chung gidng, ndm lan to phu kin bé mat méi truong nudi.
+ Ty 1 keo hinh thanh qua thé 1a 100% véi sb qua thé/keo.
+ S lwong qua thé/keo dat 24,29 qua thé.
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+ Chiéu cao trung binh qua qua thé/keo nudi la 32,67mm/qua thé véi duong
kinh qua thé trung binh 2,48 mm.

Két qua nay cho thdy két qua thuc nghiém dat duoc trong luong tuoi trung
binh qua thé (8,01 g/keo) twong duong vai két qua du doan tr mé hinh (8,11 g/keo).

" % * i E 2 S

Hinh 9. Qua thé nAm PTHT (C. militaris) trén méi trwong gao lirc bé sung dinh

duéng & nghiém thirc téi wu (trai) va qua thé dwoc giri di phan tich Cordycepin
va Adenosine (phai)
Két qua phan tich ham luong Cordycepin va Adenosin trong qua thé nim

DTHT (C. militaris) nudi ¢ nghiém thirc dwoc tdi wu hoa cho thdy ham lwong
Cordycepin va adenosin dat dugc lan luot 1a 6,02 mg/g va 0,08 mg/g.

Tu két qua dat duoc cua cac thi nghiém 1, 2 va 3 qui trinh nudi nam PTHT
(C.militaris) trén méi truong gao hrc bo sung dung dich dinh dudng duoc tom tit
bang so d6 & hinh 10
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Gao lic huyét rong

C. militaris
(20g/ke0)
A 4
) - 30 ml dung dich dinh
Nudi sinh khoi trong .
duong
100ml moi truong co ban pH=56
- Che tc‘)i,25°C,4ngéy - Khu tn‘lng 1210C, dé
- Lac 150 rpm
A 4 A 4
5 ml/keo Keo nudi
Gidng >
Che tdi, 25°C

A 4

To nam phu kin méi truong

Kich thich hinh thanh qua thé
A 4

Qua thé hinh thanh

Nubi qua thé

A 4

Thu qua thé

Hinh 10. So d6 tom tit qui trinh nudi nAm PTHT (C. militaris) trén méi trwong

gao lic bd sung dinh dudng

M6 ta qui trinh nudi nd@m PTHT (C. militaris) trén moi trwong gao lic bé sung
dinh dwéng

Qui trinh nuéi ndm PTHT (C. militaris) duoc thyc hién nhu sau: Gidng nam
C. militaris trén méi truong PSA (Potato succrose agar) duoc tiép tuc nudi trong
moi truong co ban (20 g/l sucrose, 20 g/l peptone, 0.5 g/l MgS04.7H20 va 1g/l
K2HPOQ4) & diéu kién 25°C thoi gian 4 ngay trén mdy lic véi toe do 150 rpm dé lay
dich nuoi.

20 g gao lic huyét rong duoc cho vao cac keo nudi thuy tinh ¢ duong kinh 8
cm, cao 12 cm.

30 ml dung dich dinh dudng véi thanh phan: 18,56 g/l glucose; 14,55 g/l
peptone; 1,42 g/l KH,PO4; 1,5 g/l MgSO4 va 1,0 mg/l NAA c¢6 pH = 5,6 dugc bd
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sung vao keo nudi bén trén. Pay nap. Khtr trang ¢ nhiét d6 121°C, thoi gian 20
phut. Bé ngudi ¢ nhiét d6 phong.

5 ml dich nudi nim C. militaris duoc chung vao keo nuéi cé chira gao luc va
dung dich dinh dudng da duoc khir trung. Sau d6 nap day keo dugc thay bang bich
nilon da duoc khu trung.

Keo nudi duoc dua vao phong u to co nhiét do 25°C, diéu kién che toi hoan
toan cho dén khi to ndm phu kin bé mat méi truong.

Pua keo nudi vao phong nudi va kich thich hinh thanh qua thé & diéu kién:
23°C, 500 lux 12 gid vao ban ngay va 17°C trong 12 gid' & diéu kién t6i hoan toan
vao ban dém, am d6 diéu chinh 90-95%, thoi gian 8 ngay.

Khi qua thé nhi mam bang ngoi but bi tién hanh nudi qua thé ¢ diéu kién
25°C, 500 lux trong 14 gio va diéu kién t6i hoan toan o 25°C trong 10 gio.

Sau 60 ngay chung giéng tién hanh thu hoach qua thé.
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Chuong 4. Nudi tao qua thé nAm dong trung ha thao (C. militaris) trén moi
truong gao lirc dwge bd sung nhong tim xay
4.1 Muyc dich nghién cuu

Xéc dinh luong nhong tam xay bd sung thich hop nhét cho su sinh truong,
hinh thanh va phat trién qua thé ndm déng trang ha thao (C. militaris).
4.2 Bé tri thi nghiém

Thi nghiém dugc bd tri hoan toan ngiu nhién, 1 nhan t6 (lugng nhong tim xay
bd sung), 5 nghiém thtrc (mdi nghiém thic tng v6i 1 lugng nhong tam xay bd sung:
0,0; 5; 10; 15; 20g), 10 lan lip lai voi mdi 1an 1ap lai 1a mot hop polypropylene 1000
ml
4.3 Phwong phap thuc hién

Chuan bi méi trudng nudi: moi trudng nudi tao qua thé ndm dong trung ha
thao (C. militaris) bao gom 50 g gao lirc/hdp nudi duoc bod sung 50 ml nude cat va
nhong tam dugc xay nhuyén véi 5 mirc d6 (0,0; 5; 10; 15; 20g). Mdi trudng duoc
khtr tring 30 phit ¢ 121°C sau d6 duoc dé ngudi ¢ nhiét d6 phong.

Chung gidng: 25 ml giéng duoc chung vao moi trudong nudi cay duoc chuan bi
bén trén.

Nudi tao qua thé: moi trudng sau khi ching giéng dugce nudi ¢ nhiét 46 25°C ¢
diéu kién t6i hoan toan dé to nam phat trién. Khi to ndm lan ddy moi truong, nhiét
d6 va anh sang duoc diéu chinh nham kich thich sy hinh thanh qua thé nim voi
23°C, 500 lux 12 gio vao ban ngay va 16°C trong 12 gio & diéu kién t6i hoan toan
vao ban dém, thoi gian 12 ngdy. Khi qua thé nhi mam trén méi truong, nhiét do
phong nudi qua thé duoc didu chinh 25°C, cuong d6 chiéu sang 500 lux, am do diéu
chinh 90-95%.

Chi tiéu theo doi

Thoi gian to ndm an kin méi truong (NSC): khi to ndm phu kin bé mat moi
truong.

Thoi gian quéa thé bat dau hinh thanh hinh thanh (NSC): dugc tinh khi ¢ keo
dau tién & mdi nghiém thirc c6 mam qué thé bang ngoi but nhu 1én tir moi truong.

Ty 1& (%) keo c6 nAm hinh thanh qua thé & cac nghiém thirc: s6 keo ¢ qua thé
hinh thanh/tong s6 keo nudi x 100.

S6 luong qua thé/keo sau 60 ngay cdy giéng (qua thé cé chiéu cao > 1cm).

Trong luong tuoi trung binh qua thé/keo (g) sau 60 ngay cdy giéng.

Chiéu cao trung binh qua thé/keo (mm) sau 60 ngay ciy gidng.
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Puong kinh trung binh qua thé/keo (mm) sau 60 ngay chung giéng (duoc do
cach dinh qua thé 1 cm).
4.4 Két qud nghién ciru

DPam la nguyén té can thiét cho su sinh truong va phat trién vi sinh vat trong
d6 c6 ndm C. militaris. Viéc bd sung nhong tim vao moéi truong nudi nhim bé sung
ngudn dam cho nim sinh trudng va phat trién.

Bang 11. Anh hwéng ciia lwgng nhéng tim xay bo sung dén sy hinh thanh
va phat trién caa qua thé nam PTHT

Chi tiéu sinh truéng

Thoi gian Ty 18 So Trong Chiéu  Puong
to ndm in keo ¢4 lwong  lwong cao qua Kinh
Nghiém thire kin bé mat qua  qué twoi qua thé/hdp qua
moi trwong the thé/hgp the/hop (mm) the/hop
(NSC) (%) (9) (mm)
NT1 (0g) 10,9 50  30,60% 224> 21639 0,92
NT2 (59) 10,5 100  34,40@  991* 53822  147°
NT3 (10g) 10,3 90  28,11%c 10,14®  42,79®°  2,09%®
NT4 (15g) 10,2 80 2513 888 34,69 2272
NT5 (20g) 10,1 80 19,63°  8,65*  32,69° 206"
F ** ** ** **
CV (%) 23,21 3743 19,09 8,38

Ghi chu: Trong cung mét hang, so co it nhat mét chir cdi theo sau giong nhau thi khdc biét khong
cé y nghia thong ké khi dung phép kiém dinh LSD, (**): khdc biét & mirc y nghia 1%. Cdc gid tri

trong bang la trung binh cua cac lan lap lai.

Thoi gian to ndm an kin bé mat moi truong phu thudc vao lugng nhong tam
xay bd sung vao méi truong nudi cdy, luong nhong tim bd sung cang nhiu to ndm
lan cang nhanh nén thoi gian pha kin bé mat méi truong ngan (bang11). Chi 50% s6
keo nudi c6 ndm hinh thanh qua thé khi méi truong chi ¢6 gao lirc khong ¢ bé sung
nhong tim xay nhung c6 dén 100 % sé hop nudi co ndm hinh thanh qua thé khi bo
sung nhong tam voi lugng 5 g/hop. Tuy nhién, ty & nay giam khi s lwong nhong
tam bd sung > 5 g/keo.

Bén canh do6 két qua thi nghiém con cho thiy sé lwong qua thé nim C.
militaris phu thuc vao lwong nhong tim xay bd sung vao méi truong nudi cay.
Mic du méi truong nudi cy chi gdm gao lic va nude nhung sé luong qua thé dat
trong d6i cao (30,6 qua thé/hop nudi). S6 luong qua thé dat cao nhét (34,4 qua
thé/hop nudi) khi bd sung 5 g nhong tam xay vao mdi hop moéi truong nudi. Tuy
nhién, s6 lugng qua thé/hop nudi giam khi lwgng nhong tim xay bd sung ting cao
va dat thap nhét (19,63 qua thé/hop nubi) khi b sung 20g nhong tim xay/hop nubi.
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Mic du & nghiém thirc 1 (méi trudng chi ¢6 gao lac khdng bé sung nhong tam xay)
s6 lwong qua thé ndm C. militaris hinh thanh nhiéu hon cac nghiém thirc cé bd sung
nhong tim nhung Xxét vé cac chi tiéu sinh truong va phat trién khac nhu: kich thudc
qua thé, duong kinh qua thé va trong luong qua thé/hop nudi déu thap hon so Vi
cac mdi truong nudi duoc bd sung nhong tim. Pidu nay cho thiy rang, voi moi
treong chi gdm ngii cdc su phat trién qua thé rat yéu.

Trong luong qua thé & cac moéi truong bo sung nhong tim xay khac biét khong
c6 y nghia thdng k& & mic 1%. Nghiém thac 3 (bd sung 10 g nhong tim xay) cé
treong lwong trung binh qua thé/hop nudi dat cao nhat (10,14 g/hop nudi) ké dén la
nghiém thic 2, nghiém thic 4. Mic du trong luong qua thé trung binh/hop nudi &
nghiém thirc 3 cao hon nghiém thirc 2 la 0,23 g nhung chiéu cao trung binh qua
thé/hop nudi & nghiém thirc 2 cao hon gia tri nay ¢ nghiém thirc 3 la 11,03 mm. Do
c6 trong luong thdp hon, chidu cao lai cao hon nén dwong kinh qua thé nim C.
militaris dugc nudi o moi treong nghiém thirc 2 nho hon so véi nghiém thirc 3.

Hinh 11. Qua thé nAm PTHT (C. militaris) Trén méi truéong gao lic bd sung

nhdng tam xay sau 60 ngay chang giéng.

Nhin chung, véi luong nhong tam bo sung cao hon 10 g/hdp nudi qua thé nam
C. militaris van hinh thanh nhung qua thé cé dic diém la qua thé to, thap, s6 luong
qua thé it, trong lwong qua thé trung binh dat duoc trén hop nudi thip. Nghién cau
duoc bao cao boi Gao et al. (2000) cho thay hau hét cac dong C. militaris yéu cau
ham lugng dam tuong doi thép, o néng do dam cao c6 thé ¢rc ché sy hinh thanh qua
thé nén din dén ning suit ndm nudi trén con trang thudng thap hon trén ngii cde.
Nghién ctru twong tu duoc thuc hién boi Kim et al. (2010) trén chang nam
Cordyceps cardinalis cling cho thiy rang viéc bé sung nhéng tim vao méi truong
nudi lam tang chiéu cao va trong lugng tuoi qua thé nhung lugng bd sung 16n hon
15 g/hdp nudi lam cho qua thé ngén hon va giam ning suét.
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Tur két qua trén, chang tdi chon nghiém thic 2 (5 g nhong tam xay/hop) vi &
nghiém thac nay tuy cé trong luong qua thé thdp hon nghiém thirc 2 nhung c6 dén
100% keo nudi c6 nam C. militaris hinh thanh qua thé.

Qua thé nim C. militaris va phan co chat nudi (gao lac cé chira to nim) ¢
nghiém thic 2 duoc phoi kho o nhiét do phong lanh (17°C) trong thoi gian 3 ngay
va gui phan tich Cordycepin va Adenosine, hai thanh phan co hoat tinh sinh hoc va
c6 gia tri dugc liéu cao trong nam DTHT C. militaris, két qua phan tich nhu sau:

Qua thé c6 ham luong Cordycepin va Adenosine dat 1an luot la 10,08 mg/g va
0,57 mg/l; co chat nudi (gao lac cé chia to nAm) ham luong Cordycepin la 3,44
mg/g va Adenosine la 0,09 mg/g. Két qua nay cho thay rang ham lwgng Cordycepin
va Adenosine trong qua thé cao hon trong co chat nudi va trong qua thé nudi trén
moéi trudng gao lc bd sung nhong tim xay cao hon so voi qua thé nudi trén gao luc
bo sung dinh dudng la cac khoang chat va dam hiru co & thi nghiém 3.

So sanh vai cac két qua phan tich qua thé kho nam C. militaris trudc dy dugc
cdng bd boi cac cong ty nhu: Cong ty c¢d phan dugc thao Thién Phac (Cordycepin
(6,19 mg/g) va adenosine (0,26) (ngay 30/1/2015) va ngay 06/2/2015 véi
Cordycepin (10,028 mg/g); Adenosine (10,64 mg/g); Cong ty NAm Ta phan cong bd
1a Cordycepin: 3,34 mg/g. Tir cac két qua trén cho thady ham lugng Cordycepin va
Adenosin trong qua thé nam C. militaris ma ching t6i trong trén gia thé gao lic bd
sung dinh dudng hoic nhéng tam va giri phan tich c¢6 lic cao hon nhung ciing c6
lac thap hon so véi cac két qua dugc cong bd boi cac cong ty. Tuy nhién, ham
lwong hai chat nay phu thudc nhiéu vao chang nam C. militaris, thé hé gidng, diéu
kién nudi. Chinh vi vay, mdi mé san xuit cac cong ty thuong kiém tra san pham
truoc khi ban ra thi truong. Do d6, nén can ¢6 cac nghién ciru sau hon vé anh huong
cua cac yéu t6 dinh dudng va diéu kién nudi dén ham luong Cordycepin va
adenosine.

Tu két qua thi nghiém 1 va 4, qui trinh nudi nam C. militaris trén mai truong
gao hic b6 sung nhong tim xay duoc tom tit nhu hinh 12.
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C. militaris

|

Nudi sinh khéi trong

100ml moi truong co ban

- Che 16i,25°C, 4 ngay
- L4c 150 rpm

A 4

25 ml/hop

Gao luc huyét rong
(509/hdp)

A 4

- 50 ml nudc cat

- 5 g nhong tam xay
nhuyén

- Kht trung 121°C, dé

A 4

Gidng

Hop nudi

Che t6i, 25°C

A

y

To nam pha kin méi truong

A

Kich thich hinh thanh qua thé

y

Qua thé hinh thanh

Nudi qua thé

A

y

Thu qua thé

Hinh 12. So' d6 tom tat qui trinh nudi nAm PTHT (C. militaris) trén méi truwong

gao lirc b sung nhong tim xay

M6 ta qui trinh nudi nd@m PTHT (C. militaris) trén moi trwong gao lic bé sung

nhéng tam xay.

Qui trinh nudi nim DTHT (C. militaris) trén méi truong gao lic bd sung
nhong tam xay dugc thuc hién nhu sau: Gibng nam C. militaris trén moi truong
PSA (Potato succrose agar) dugc tiép tuc nudi trong méi truong co ban (20 g/l
sucrose, 20 g/l peptone, 0.5 g/l MgS04.7H20 va 1g/l K:HPOs) ¢ diéu kién 25°C

thoi gian 4 ngdy trén may lac voi toe do 150 rpm dé lay dich nudi.

50 g gao hirc huyét rong dugc cho vao cac hop nhya 1000 ml.

B6 sung 5 g nhong tim da dugc xay nhuyén vao mdi hop nhwa
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Sau d6 cho 50 ml nudc cat vao. Tron déu. Pay nap. Khir trung o nhiét do
121°C, thoi gian 20 phat. Bé ngudi ¢ nhiét do phong.

25 ml dich nudi ndm C. militaris dugc chung vao hop nudi ¢ chira gao lac va
nuoc cat da dugc khur trung. Sau d6 nap day duoc thay bang bich nilon da dugc khir
trung.

Hop nudi duge dua vao phong U to ¢o nhiét do 25°C, diéu kién che téi hoan
toan cho dén khi to ndm phu kin bé mat méi truong.

Pua hop nudi vao phong nudi va kich thich hinh thanh qua thé & diéu kién:
23°C, 500 lux 12 gid vao ban ngay va 17°C trong 12 gid' ¢ diéu kién t6i hoan toan
vao ban dém, am d6 diéu chinh 90-95%, thoi gian 8 ngay.

Khi qua thé nhi mam bang ngoi but bi tién hanh nudi qua thé ¢ diéu kién
25°C, 500 lux trong 14 gio va diéu kién t6i hoan toan o 25°C trong 10 gio.

Sau 60 ngay chung giéng tién hanh thu hoach qua thé.
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Chuong 5. Nudi tao qua thé nAm dong tring ha thao (C. militaris) trén ky cha
nhéng tam.

5.1 Muc dich nghién ciru

Xac dinh vi tri tiém va d6 tudi nhong tam phu hop dé nudi tao qua thé nam
déng trang ha thao (C. militaris) trén ky cha nhong tam.

5.2 Bé tri thi nghiém

Thi nghiém duoc bé tri hoan toan ngau nhién véi 2 nhéan t: nhan t6 A (tudi
nhong t::im) vo1 4 mue d6 9; 10; 11; 12 ngay tudi tinh tir lac tm bt nha to; nhan tb
B (vi trf tiém) v6i 2 mirc do: phan nguc hodc phan bung. Thi nghiém gdém 8 nghiém
thire duoc lap lai 3 1an voi mdi 1an 1ap lai 13 1 keo thuy tinh chia 10 nhong tam
dugc chung dich nudi nim dong trung ha thao (C. militaris).

5.3 Phwong phadp thwc hién

Viéc gay nhidm va nudi tao qua thé nam C. militaris trén ky chu nhong tam
dugc thyc hién theo phuong phap dugc md ta boi Hong et al. (2010) vai mot sé
bién d6i dé phu hop diéu kién phong thi nghiém.

Dich nuéi ndm déng triung ha thao (C. militaris) dwoc loc qua mang loc.

75 ul dich nudi nam dong trung ha thao (C. militaris) sau khi loc dugc tiém
vao nhong tdm & cac nghiém thic khac nhau. Nhong tam sau khi tiém dugc dat
trong keo dugc 16t gidy ¢ diéu kién 20°C cho dén khi co thé nhong tim trd nén cing
va duoc bao boi to ndm mau trang bén ngoai.

Nudi tao qua thé: cac nhong tam nhiém nam C. militaris duoc chuyén sang
keo nudi co 16t gidy tham va thém nudc tao am dé tao diéu kién cho qua thé hinh
thanh va phat trién. Cac keo nudi nay duoc dua vao phong nuédi dé diéu chinh nhiét
d6 va anh sang (23°C, 500 lux 12 gio vao ban ngay va 17°C trong 12 gior & diéu kién
t6i hoan toan vao ban dém) cho dén khi qua thé nha Ién tir nhong tam. Dén lic nay,
nhiét ¢ phong nudi qua thé duoc didu chinh 25°C, cuong do chiéu sang 500 lux
trong 14 gio/ngay va 25°C trong diéu kién che téi hoan toan thoi gian 10 gio/ngay,
am do diéu chinh 90-95% dé qua thé phat trién.

Nhong tam & nghiém thirc ¢6 ty 1& nhong tam tao qua thé nhiéu nhat dugc goi
phan tich ham lugng Cordycepin va Adenosine.

Chi tiéu theo doi
Ty 1& (%) nhong tam bi nhiém nim dong tring ha thao (C. militaris) & cac
nghiém thuc.

Sb luong qua thé/nhong tim sau 60 ngay nhong taim nhidm ndm dong trung ha
thao (C. militaris).
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Chiéu cao trung binh qua thé (mm) sau 60 ngdy nhdng tim bi nhiém ndm déng
trung ha thao (C. militaris).

Puong kinh trung binh qua thé (mm) sau 60 ngay nhong tam bi nhiém nam
dong trung ha thao (C. militaris).

Ham lwong Cordycepin va Adenosine trong qua thé va nhong tim & nghiém
thire duoc chon.

5.4 Két qud nghién ciru

Hinh 13. Tam (Bombyx mori) dwec nudi tai trwomg Pai hoc Tra Vinh. Giai
doan tam (trai) va giai doan nhong (phai)
Sau thoi gian 3 -5 ngay tiém dich nudi nam C. militaris nhong tam da bi nhiém
ndm véi biéu hién to ndm mau tring duc hinh thanh ¢ vi tri tiém va cac 15 khi hai
bén thanh bung va nhong tro nén ciing sau 7-10 ngay tiém nam (hinh 14).

Bang 12. Anh hwéng ciia vi tri tiém va tudi nhéng tim 1én ty 1 nhong tam
nhiém nam C. militaris

Tuoi nhong (ngay) (A)

Vi tri tiém (B) 9 10 11 12 Trung binh

(%)

Phin ngue 43,33 53,33 56,67 66,67 47,93

Phin bung 43,33 56,67 63,33 63,33 48,89

Trung binh (%) 43,33° 47,89  50,812* 53,882

F (A) *%
F (B) ns
F(AxB) ns
CV (%) 7,0

Ghi chu: Trong cung mét hang, sé cé it nhat mét chi cdi theo sau giong nhau thi khac biét
khéng cé y nghia thdng ké khi dung phép kiém dinh LSD, (ns): khdc biét khdng cé y nghia thong

ké; (**): khac biét o mizc y nghia 1%. Cdc gid tri trong bang la trung binh cua cdc lan lap lai.
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Khoéng c6 su tuong tac gitra vi tri tiém va tudi nhong tam Ién ty 1& nhong tam
nhiém nidm C. militaris. O hai vi tri tiém dich nudi ndm C. militaris khac nhau
(phan nguc hoic phan bung) ty 18 nhong tam nhiém nidm C. militaris khac biét
khéng c6 y nghia théng ké va dao dong tir 47,93% dén 48,89%. Tuy nhién, c6 su
khac biét 16n vé ty 1& nhong nhidm nidm C. militaris & cac tudi nhong khac nhau
(bang 12). Nhong tdm 12 ngay tudi c6 ty 1&é nhidm cao nhat (53,88%) va dat thip
nhét (43,33%) khi nhong tam c6 tudi doi 9 ngay. Tuy nhién, d6i voi nhong 12 ngay
tudi dugc ghi nhan cé hon 50% nhong da hoa buom.

Hinh 14. Nhong tim nhiém nim sau 5 ngay tiém C. militaris (trai) va Qua thé

nam C. militaris hinh hanh trén nhéng tam sau 60 ngay chang giéng (phai)

Két qua nay tuong ty nghién ciru duoc bao cao boi Hong et al. (2010) khi
nghién ctru sy hinh thanh qua thé cua chung ndm C. militaris trén ky chu nhong tam
la v&i 3 vi tri tiém: dau, nguc va bung thi ty 18 nhong nhiém nam cao nhat la phan
nguc va phan bung.

Bang 13. Anh hwéng ciia vi tri tiém va tudi nhong tam lén ) lwgng qua
thé nam nam C. militaris hinh thanh trén nhgng tam.

Tuoi nhong (ngay) (A) Trung binh
Vi tri tiém (B) 9 10 11 12 (qua
thé/nhong)
Phin nguc 1,68 1,45 1,55 1,47 1,53
Phian bung 1,70 1,47 1,57 1,38 1,53
Trung binh (qua 1,692 1,46° 1,56  1,43°
thé/nhéng)
F (A) *
F (B) ns
F(AxB) ns
CV (%) 12,29
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Ghi chu: Trong cung mét hang, sé co it nhat mét chi cai theo sau giong nhau thi khac biét
khong cé y nghia thang ké khi dung phép kiém dinh LSD, (ns): khdc biét khdng cé y nghia thong

ké; (*): khdc biét o mirc y nghia 5%. Cdc gia tri trong bang la trung binh cua cac lan lap lai.

Sau khi nhiém nim C. militaris, cac nhong tim dwoc chuyén sang cac keo
khac c6 chira gidy thdm dugc bd sung nudc nhim gitr 4m va dat vao phong nuéi tao
didu kién dé qua thé hinh thanh va phat trién trén nhong tdm. Sau 12 ngay kich thich
hinh thanh qua thé c6 100% nhong tdm bi nhiém ndm C. militaris ¢ cac nghiém
thirc hinh thanh qua thé. Tuy nhién, sb luong qua thé hinh thanh trén nhong tim &
cac nghiém thuc rét it, qua thé chi moc ra tur vi tri tiém nam C. militaris véi sb
lwgng trung binh tr 1,38 - 1,7 qua thé/nhong tam. Mac du c¢é ty 1& nhidm niam C.
militaris cao nhit nhung sé luong qua thé nim C. militaris hinh thanh/nhong tim
thip nhét (chi dat 1,43 qua thé/nhong) khi nhong co tudi doi 12 ngay tudi. Nhong
tam véi tudi doi 9 ngay khi nhiém cho sb luong qua thé nam C. militaris/nhong tam
la cao nhét dat trung binh 1,69 qua thé/nhong tam (bang 13).

_ Bang 14. Anh huéng ciia vi tri tiém va tu(x)i‘nhijng tam Ién chiéu cao qua
thé nam nam C. militaris hinh thanh trén nhéng tam.

Tudi nhdng (ngay) (A) Trung binh
Vi tri tiém (B) 9 10 11 12 (mm)
Phén nguc 31,67 30,04 26,72 26,43 28,72
Phin bung 30,5 27,36 28,20 28,33 28,60
Trung binh (mm) 31,088  28,70% 27,46  27,38°

F (A) o

F (B) ns

F (AXB) ns

CV (%) 6,36

Ghi chu: Trong cung mét hang, sé ¢é it nhat mét chi cdi theo sau giong nhau thi khac biét
khéng cé y nghia thang ké khi dung phép kiém d@inh LSD, (ns): khdc biét khdng cé y nghia thong

ké; (*): khac biét o mic y nghia 5%. Cdc gid tri trong bang la trung binh cua cac lan Iap lai.

Két qua thi nghiém trinh bay & bang 14 cho thay do tudi nhong tim cé anh
huong dén chiéu cao qua thé nam C. militaris. Chiéu qua thé nim ty 1& nghich vai
tudi nhong tam thi nghiém. Chiéu cao qua thé nim C. militaris dao dong trong
khoang 30mm. Nhong tim 9 ngay tudi qua thé nim C. militaris hinh thanh c6 chiéu
cao dat cao nhat véi trung binh ¢ hai vi tri tiém la 31,08 mm va khac biét c6 y nghia
thdng ké & mirc 1% so véi chiéu cao qua thé ¢ nhong tam cac do tudi con lai. Chiéu
cao qua thé dat thip nhat (27,38) khi nhong tim 12 ngay tudi. Tuy nhién, chiéu cao
trung binh qua thé thu duoc ddi voi vi tri tiém cua nhong tim & cac do tudi khac
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nhau khong cé su khac biét y nghia thong ké va ciing khdng c6 su tuong tac gitra vi
tri tiém va tudi nhong tdm Ién chiéu cao qua thé nAm C. militaris thu dugc.

Bang 15. Anh hwéng ciia vi tri tiém va tudi nhong tam 1én dwong kinh qua thé
nam nam C. militaris hinh thanh trén nhgng tam.

Tudi nhong (ngay) (A) Trung binh
Vi tri tiém (B) 9 10 11 12 (mm)
Phén nguc 2,07 211 2,05 1,82 2,01
Phin bung 2,14 1,97 1,91 1,87 1,97
Trung binh (mm) 2,102 2,043 1,982 1,85°

F(A) o

F (B) ns

F (AXB) ns

CV (%) 5,53

Ghi chu: Trong cung mét hang, sé cé it nhat mét chi cdi theo sau giong nhau thi khac biét
khéng cé y nghia thang ké khi dung phép kiém d@inh LSD, (ns): khdc biét khdng cé y nghia thong

ké; (**): khac biét o muic y nghia 1%. Cac gid tri trong bang la trung binh cua cac lan lap lai.

Puong kinh qua thé & cac nghiém thac thi nghiém dao dong tur 1,82 - 2,14
mm. két qua cho thiy rang duong kinh qua thé C. militaris ty 1& nghich véi tudi
nhong tam, nhong tam co tudi doi nho thi duong kinh qua thé Ion va nguoc lai.

Tur cac két qua thi nghiém thu thap dwoc phan tich va trinh bay o cac bang 15
c6 thé thiy ring nhong tam co tudi doi nho (9 ngay tudi) thi ty 1& nhiém nim C.
militaris thip nhung cac chi tiéu vé sy phat trién qua thé nhu: sé luong qua thé,
chiéu cao qua thé va duong kinh qua thé lai hon so voi nhong tim cé do tudi 1on
hon (10, 11 va 12 ngay tudi). Biéu nay co thé giai thich la do nhong tam c6 tudi doi
l6n thi kha ning miém dich yéu nén dé dang bi nAm xam nhap lay nhiém va co
thanh phan dinh duong ma dac biét la ham luong protein giam khi nhong tam da
nha hét to va chuan bi hoa budm nén thiéu dinh dudng cho sy phat trién qua thé.

Tu nhirng két qua trinh bay bén trén, nhong tim 9 ngay tudi va vi tri tiém phan
bung duoc chon dé nghién ciru san xuat nAm BTHT ky cha nhong tam.

Két qua phan tich thanh phan Cordycepin va Adenosine, hai thanh phan cé tac
dung duoc ly chinh & nAm BPTHT tir qua thé va ky chu nhong tim, cho thiy ham
luong Cordycepin va Adenosine dat duoc lan luot 1a 4,28 g/g va 0,14 mg/g. Ham
luong Cordycepin va Adenosin duoc phan tich nho hon & qua thé nudi trén moi
truong gao lic bd sung nhong tam va trén gao lec bo sung dinh dudng, diéu nay cé
thé do phan tich ca qua thé va nhong tim nén trong nhong tim ham luong hai chat
nay it hon trong qua thé. Tuy nhién, so véi nghién ctru duoc bao cao bai Huang et
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al. (2009) cho thay ham luong Cordycepin cao hon gip 4 lan va ham luong
Adenosin thap hon 12 1an.

Tu két qua thi nghiém dat dugc bén trén, cé thé khai quat qui trinh nuéi tao
qua thé nAm DTHT (C. militaris) trén ky cha nhong tim theo so d6 duoc trinh bay ¢
hinh 15.

M0 ta qui trinh nudi ndm PTHT (C. militaris) trén ky chu nhéng tam

Qui trinh nuéi nAm PTHT (C. militaris) trén ky chu nhong tim dwoc thyc hién
nhu sau: Giébng nam C. militaris trén mdi trudng PSA (Potato succrose agar) duoc
tiép tuc nudi trong méi trudng co ban (20 g/l sucrose, 20 g/l peptone, 0.5 g/l
MgS04.7H20 va 1g/l KoHPOy) ¢ diéu kién 25°C thoi gian 4 ngay trén may lac voi
tdc d6 150 rpm, dich nuéi duoc loc qua mang loc dé thu ldy dich tiém vao nhong
tam.

Nhong tim 9 ngay tudi (dwoc tinh tir lac tim nha to) dugc cat khoi kén va
duoc vé sinh bé mat bang con 70°

Tiém 75 pl dich nudi sau khi da loc vao mdi nhong tam ¢ phan bung nhong
tam.

Pua keo chira nhong tam nhiém nam C. militaris vao phong nudi duoc che tbi
vai nhiét do 20°C.

Sau 10 - 12 ngay nudi, chon nhong tam nhiém nam C. militaris vao keo nudi
mai co 16t gidy tham.

Pua keo nudi vao phong nudi va kich thich hinh thanh qua thé ¢ diéu kién:
23°C, 500 lux 12 gio vao ban ngay va 17°C trong 12 gio & diéu kién t6i hoan toan
vao ban dém, am d6 diéu chinh 90-95%, thdi gian 12 ngay.

Khi qua thé nht ra tr nhong tim bang ngoi but bi tién hanh nudi qua thé &
diéu kién 25°C, 500 lux trong 14 gio va diéu kién ti hoan toan & 25°C trong 10 giod.

Sau 60 ngay tinh tir lac tiém nidm C. militaris vao nhong tam tién hanh thu
hoach qua thé.
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C. militaris

Tring tam

A 4

Nudi sinh khéi trong

100ml moi truong co ban

A 4

Gidng

- Che 16i,25°C, 4 ngay
- L4c 150 rpm

- Nudi bang la dau.
- Tam nha to duoc 9 ngay
- Cét nhong khoi kén, vé

sinh bang con 70°.

A 4

Tiém 75 ul/nhcf)ng'

Nhong

- Cho vao keo thuy tinh c6 ot gidy,
gir am
- Che toi, 20°C

A 4

Nhong tam nhiém ndm C. militaris

- Chuyén sang keo khac
- Kich thich hinh thanh qua thé

-Nudi qua thé

Thu qua thé

Hinh 15. Se' d6 tém tat qui trinh nudi nAm PTHT (C. militaris) trén ky cha

nhdng tam.

Nhom thyc hién dé tai da to chirc Hoi thao “Péng trung ha thao (C. militaris)-
nguon dwoc liéu quy va tiém ndng phdt trién tai Tra Vinh” tai Truong Pai hoc Tra
Vinh ngay 17 thang 1 ndm 2017 v&i sy tham dy cua 30 dai biéu dén tir Trung tam
Cong nghé Sinh hoc, Trung tdm Ung Dung Tién Bé Khoa hoc va Céng nghé, bd
mon Duoc, Trung tdm Cong nghé Sau thu hoach Truong Pai hoc Tra Vinh,... Cac
Pai biéu tham dyu hoi thao danh gia cao vé két qua nghién ctru dat duoc va dua ra
mot s6 hudng nghién cieu mai nham tao ra cac san pham co gia tri cao tr nAm Pong
trung ha thao dé phuc vu nhu cau chiam soc sic khoe nguoi dan trong va ngoai tinh.

Qua cac két qua nghién ciru cling nhu qua Hoi thao cho thiy trién vong dé
phat trién viéc nudi trdng nAim Poéng trung ha thao tai Tra Vinh dé cung cip san
pham cho nhirng nghién ciru sau hon ciing nhu chuyén giao cdng nghé cho cac don
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vi €6 nhu cau la rat 16n. Do ciling 1a thanh cong budc dau cta dé tai ciing nhu niém
dong vién ddi véi can bo tham gia thuc hién dé tai.
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KET LUAN VA KIEN NGHI

KET LUAN

Nhiét d6 25°C va cuong d6 chiéu sang 500 lux la phu hop cho sy hinh thanh
va phat trién qua thé nim C. militaris;

20 g gao lac dugc bd sung 30 ml dung dich dinh dudng gdm 18,56 g/l
glucose; 14,55 g/l peptone; 1,42 g/l KH2PO4; 1,5 g/l MgSO4 va 1,0 mg/l NAA phu
hop cho viéc nudi tao qua thé.

Méi truong nudi chira 50 g gao lac huyét rong bd sung 50 ml nuwdc cit va
nhong tam 5 g/hdp c6 100% keo nudi cé6 ndm hinh thanh qua thé va dat trong luong
tuoi qua thé dat cao trong cac nghiém thic nghién ciru.

Nhong tim 9 ngay tudi duoc tiém 75pl dich nudi vao phan bung phu hop cho
viéc nudi tao qua thé nam C. militaris trén ky chu nhong tam.

KIEN NGHI
San xuat thir nghiém qua thé nam C. militaris trén cac méi truong da duoc
nghién ctru dé diéu chinh cac théng sé phu hop cho qui mé nudi cong nghiép.

Ly trich, danh gia kha ning khang khuan, khang nim, khang oxy héa va diéu
tri ung thu cia mot sé hop chat tir qua thé nam C. militaris.

Nghién ciru san xuat mot sb san pham co gia tri gia tang tir nam C. militaris.

Nghién ciru téi wu hoa cac thanh phan méi truong long dé nudi cdy chim nim
C. militaris thu Cordycepin va Adenosin.

-47 -



TAI LIEU THAM KHAO
Tiéng Viét
[1] Lé Van Ve, Tran Thu Ha, Nguyén Thi Bich Thay va Ngd Xuan Nghién. 2015.
Budc dau nghién cau coéng nghé nudi trong nhong trung thao (Cordyceps

militaris L.ex Fr.) ¢ Viét Nam. Tap chi Khoa hoc va Phdt trién, tap 13, s6 3:
445-454,

Tiéng Anh

[1] Akaki, J., Matsui. Y. & Kojima H. 2009. Structural analysis of monocyte
activation constituents in cultured mycelia of Cordyceps sinensis. Fitoterapia,
80, 182-7.

[2] Aramwit, P., Bang N., Ratanavaraporn, J., Nakpheng, T. & Srichana T. 2014.
An Anti-Cancer Cordycepin Produced by Cordyceps militaris Growing on the
Dead Larva of Bombyx mori Silkworm. Journal of Agricultural Science; Vol.
6, No. 6

[3] Bizarro, A., Ferreira, 1. C. F. R., Sokovi¢, M., Griensven, L.J. L. D., Sousa D.,
Vasconcelos, M.H. & Lima R.T. 2015. Cordyceps militaris (L.) Link Fruiting
Body Reduces the Growth of a Non-Small Cell Lung Cancer Cell Line by
Increasing Cellular Levels of p53 and p21. Molecules, 20, 13927-13940

[4] Das, S.K., Masuda, M., Sakurai, A. & Sakakibara M. 2010a. Medicinal uses of
the mushroom Cordyceps militaris: Current state and prospects. Fitoterapia,
81, 961-8.

[5] Dong, J.Z., Lei, C., Ai, X.R. & Wang Y., 2012. Selenium enrichment on
Cordyceps militaris Link and analysis on its main active components. Appl.
Biochem. Biotechnol. 166: 1215-1224.

[6] Gu, Y.X., Wang, Z.S., Li, S.X. & Yuan, Q.S. 2007. Effects of multiple factors
on accumulation of nucleosides and bases in Cordyceps militaris. Food Chem,
102, 1304-9.

[7] Gao, X.H., Wu, W. & Qian, G.C. 2000a. Study on influences of abiotic factors
on fruitbody differentiation of Cordyceps militaris. Acta Agric Shanghai
16(Suppl):93-98.

[8] Hur, H. 2008. Chemical Ingredients of Cordyceps militaris. Mycobiology.
36(4):233-235.

[9] Hong, I.P, Kang ,P.D., Kim, K.Y., Nam, S.H., Lee, M.Y., Choi, Y.S., Kim, N.S,
Kim, HK., Lee, K.G. & Humber, R.A. 2010. Fruit body formation on
silkworm by Cordyceps militaris. Mycobiology 38(2): 128-132.

- 48 -



[10] Jiang, X.L & Sun, Y. 1999. The determination of active components in various
Cordyceps militaris strains. Acta Edulis Fungi, 6, 47-50.

[11] Jin, L.Y., Du, S.T. & Ma, L. 2009. Optimization on mathematical model of
basic medium of Cordyceps militaris cultivation. J Northwest A F Univ (Nat
Sci Ed) 37(11):175-179.

[12] Kamble, V.R., & Agre, D.G. 2012. Reinvestigation of insect parasite fungus
Cordyceps militaris from Maharashtra. Bionano Frontier 5(2):224-225.

[13] Kim, S.Y., Shrestha, B., Sung, G.H., Han, S.K & Sung J.M. 2010. Optimum
conditions for artificial fruiting body formation of Cordyceps cardinalis.
Mycobiology 38(2): 133-136.

[14] Kobayashi, Y. 1941. The genus Cordyceps and its allies. Sci Rep Tokyo
Bunrika Daigaku Sect B. 5:53-260.

[15] Kobayasi, Y., 1981. Revision of the genus Cordyceps and its allies 1. Bulletin
of the National Science Museum Tokyo. 7:1-13.

[16] Kobayasi, Y., 1982. Keys to the taxa of the genera Cordyceps and Torrubiella.
Transactions of the Mycological Society of Japan 23:329-364 Herbal, New
York.

[17] Kuo, Y.C, Tasi, W.J & Shiao, M.S. 1996. Cordyceps sinesis as an
immunomodulatory agent. Am J Chin Med, 24, 111-25.

[18] Lee, H.H., Lee, S., Lee, K., Shin, Y.S, Kang, H & Cho, H. 2009. Anti-cancer
effect of Cordyceps militaris in human colorectal carcinoma RKO cells via
cell cycle arrest and mitochondrial apoptosis. J Acupunct Meridian Stud 2009;
2 (4):294-300.

[19] Li, S.P., Yang, F.Q. & Tsim, K.W.K. 2006. Quality control of Cordyceps
sinensis, a valued traditional Chinese medicine. J Pharmaceut Biomed, 41,
1571-84.

[20] Lim, L.T., Lee, C.Y. & Chang, E.T., 2012. Optimization of solid state culture
conditions for the production of adenosine, cordycepin, and D-mannitol in
fruiting bodies of medicinal caterpillar fungus Cordyceps militaris (L.: Fr.)
Link (Ascomycetes), Int. J. Med. Mushrooms, 2: 181-187.

[21] Liu, C., Song, J., Teng, M., Zheng, X., Li, X,, Tian Y., Pan, M., Li, Y., Lee,
R.J & Wang D. 2016. Antidiabetic and Antinephritic Activities of Aqueous
Extract of Cordyceps militaris Fruit Body in Diet Streptozotocin-Induced
Diabetic Sprague Dawley Rats. Oxidative Medicine and Cellular Longevity
Volume 2016

- 49 -



[22] Park, S.E., Kim, J., Lee, Y-W, Yoo, H-S & Cho, C.K. 2016. Antitumor
Activity of Water Extracts From Cordyceps Militaris in NCI-H460 Cell
Xenografted Nude Mice. Oxidative Medicine and Cellular Longevity Volume
2016

[23] Mao, X.B., Eksriwong, T., Chauvatcharin, S & Zhong, J.J. 2005. Optimization
of carbon source/nitrogen ratio for cordycepin production by submerged
cultivation of medicinal mushroom Cordyceps militaris. Process Biochem, 40,
1667-72.

[24] Paul, M. K., Paul, F. C., David, W. M. and Stalpers, J. A., 2008. Dictionary of
the Fungi; CABI.

[25] Petch T. 1936. Cordyceps militaris and Isaria farinosa. Trans Br Mycol Soc;
20:216-224.

[26] Reis, F.S., Barros, L., Calhelha, R.C., 2013. The methanolic extract of
Cordyceps militaris (L.) Link fruiting body shows antioxidant, antibacterial,
antifungal and antihuman tumor cell lines properties. Food Chem Toxicol, 62,
91-8.

[27] Sato, H. and Shimazu, M., 2002. Stromata production for Cordyceps militaris
(Clavicipitales: Clavicipitaceae) by injection of hyphal bodies to alternative
hostinsects. Applied Entomology and Zoology. 37:85-92.

[28] Shrestha, B., Kim, H.K., Sung, G.H., 2004a. Bipolar heterothallism, a principal
mating system of Cordyceps militaris in vitro. Biotechnol Bioprocess Eng
9:440-446.

[29] Shrestha, B., Park, Y.J, Han, S.K., 2004b. Instability in in vitro fruiting of
Cordyceps militaris. J Mushroom Sci Prod 2:140-144

[30] Shrestha, B., Choi, S.K, Kim, H.K., 2005a. Genetic analy sis of pigmentation
in Cordyceps militaris. Mycobiology 33:125-130

[31] Shrestha, B, Han, S.K., Lee, W.H. 2005b. Distribution and in vitro fruiting of
Cordyceps militaris in Korea. Mycobiology 33:178-181

[32] Sung, J.M. 1996. The Insects-born fungus of Korea in color. Seoul: Kyohak
Publishing Co Ltd.; p. 62-72.

[33] Sung, J.M., Choi, Y.S, Lee, H.K, Kim, S.H., Kim, Y.O and Sung, G.H., 1999.
Production of fruiting body using cultures of entomopathogenic fungal
species. Kor J Mycol 27:15-9.

[34] Sung, J.M, Choi, Y.S, Shrestha, B. 2002. Investigation on artificial fruiting of
Cordyceps militaris. Korean J Mycol 30:6-10

-50 -



[35] Sung, J.M, Park, Y.J, Lee, J.O. 2006a. Effect of preservation periods and
subcultures on fruiting body formation of Cordyceps militaris in vitro.
Mycobiology 34:196-199

[36] Sung, J.M, Park, Y.J, Lee, J.O. 2006b. Selection of superior strains of
Cordyceps militaris with enhanced fruiting body productivity. Mycobiology
34:131-137

[37] Tong, Y.K, Kuang, T., Wu, Y.X,. 1997. Comparison of components of
Cordyceps mycelium and natural Cordyceps sinensis. Shi Pin Yan JiuYu Kai
Fa, 18, 40-42 (in Chinese).

[38] Ying, J.Z, Mao, X.L, Ma, Q.M., Zong, Y.C., Wen, H.A., 1987. Icones of
medicinal fungi from China. Beijing: Science Press; . p. 1-575.

[39] Wang, L., Zhang, W.M, and Hu. B., 2008. Genetic variation of Cordyceps
militaris and its allies based on phylogenetic analy sis of rDNA ITS sequence
data. Fungal Divers, 31, 147-55.

[40] Wang, B.S., Lee, Ch.P.,, Chen, Z.T., 2012b. Comparison of the
hepatoprotective activity between cultured Cordyceps militaris and natural
Cordyceps sinensis. J Funct Foods, 4, 489-95.

[41] Wen, T.C., Li, G.R., Kang, J.C., Kang, C., Hyde, K.D., 2014.Optimization of
Solid-state Fermentation for Fruiting Body Growth and Cordycepin
Production by Cordyceps militari. Chiang Mai J. Sci, 41(4): 858-872.

[42] Zheng, P., Xia, Y.L., Xiao, Ch.H., 2011a. Genome sequence of the insect
pathogenic fungus Cordyceps militaris, a valued traditional Chinese medicine.
Genome Biol, 12, R116.

[43] zZhao, C.Y., Li, H., Zhang, M. 2006. Optimization on conditions of artificial
cultivation of Cordyceps militaris. J Shenyang Agric Univ 37:209-212

Trang web
http://danviet.vn/quan-su

http://vnexpress.net/tin-tuc/khoa-hoc

http://duocthaothienphuc.vn/

http://dongtrunghathaokimlai.vn/

-51 -


http://danviet.vn/quan-su
http://vnexpress.net/tin-tuc/khoa-hoc
http://duocthaothienphuc.vn/
http://dongtrunghathaokimlai.vn/

