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TOM TAT

Ngay nay, nganh nudi trong nhan tao nim nhong tring thao (Cordyceps militaris) dang phat trién rat manh mg ¢
nudce ta va cac quéc gia trén thé gisi dé phuc vu cho cac nhu cau san xuét dugc liéu ciing nhu 1a thuc pham. Néu
str dung cac ngudn dam tir bot ngii coc hogc phé pham tir nganh cong nghiép san xuat hat ngii coc dé san xuét
niam nhong tring thao thi s& co6 dwoc ngudn nguyén liéu doi dao, gia thanh re, pha hop san Xuat quy md cdng
nghiép. Do d6, nhiém vu nghién cuu khoa hoc “Nghién ctu thir nghiém nuoi tréng nam nhong trung thao
(Cordyceps militaris) trén cac ngudn dam thuc vat” dwoc thuc hién véi muc dich tim ra ngudn nguyén liéu thyc
vat thay thé nhong tim twoi vao méi truong nudi ciy nham cha dong dugc ngudn nguyén liéu gidp giam chi phi
san xuat nhung ndm van c6 gia tri dinh dudng va duoc liéu. Két qua nghién ctru cho thay riang bot dau nanh 1a
ngudn dam phu hop dé thay thé nhong tam dé bé sung vao thanh phan méi truong nudi cy tao qua thé nam
nhong tring thao. Cong thac s dung: gao hat 30 g/hop, bot dau nanh 2,55 g/hop, 60 mL dung dich dinh dudng
(dich chiét rong phé tai 9,02 g/L, CaCl, 0,1 g/L, axit folic 5 pg/L). Nang suit va chat luong ndm nhong triing
thao nudi trong bang bot dau nanh: khdi lwong kho qua thé dat: 5,86 g/hdp, ham lugng cordycepin dat 2933 mg/kg,
ham lugng adenosine dat: 146 mg/kg sau 50 ngay nudi cay.

Tir khéa: Ba dau, bot dau nanh, Cordyceps militaris, kho dau nanh, nudi tréng ban ran.

MO DAU

N&m nhong tring thdo Cordyceps militaris trong vai ndm gan day dwoc nudi tréng rét phd bién, loai nAm nay vira
c6 gia tri dwoc liéu cao vira d& dang nudi tréng trong méi trwérng nhan tao. Hién nay, da cé nhiéu nghién ciru
quan trong vé gen, nhu cau dinh dwéng, méi trudng nudi cly, cac dic tinh sinh héa va dwoc ly ciia ndm C.
militaris. G&n day, bd gen hoan chinh cta C. militaris cling dworc giai trinh tw 1am co sé& cho nhiéu nghién ctru sau
hon v& loai ndm nay. Ngay nay, v&i sy phat trién cha y hoc hién dai, cac thanh phan hop chét trong Cordyceps
da dwoc xac dinh c6 hoat chat sinh hoc quy gia nhw: Cordycepin cé tac dung &c ché sw phan hach va tri hodn sw
lay lan cla cac té bao ung thw, Adenosine c6 tac dung diéu hoa mién dich, bao vé tim mach, manitol lam tang do
thdm th4u cuta huyét twong va dich trong éng than, gay loi niéu thAdm thau va lam tang lwvu lwong mau than, ...(D6
Tuén Béch et al., 2017).

Nhong trung thao la loai ndm ky sinh c6n tring khéng bét budc, trong tw nhién, nam C. militaris ky sinh trén co
thé& &u tring hodc nhong cla mét sb loai sau buém. De san xuat quy mod 16n vé sb Iwong qua the nadm nhong
trang thao hién nay nguoi ta str dung maéi trwedng ban ran bao gbm gao It, bot nhong tam va mot so khoang chét
tdng hop bd sung (Nguyen Thi Minh Héng, Bui Van Théng, 2017). Tuy nhién, gia thanh cta ngudn nguyen liéu
nhéng tdm khé cao, yéu cau bao quan nhong tadm twoi trong ta dong, do d6 gay kho khan cho viéc san xuét quy
mo Ién dac biét la & cac vang xa ngudn nguyén liéu nay. Ngoai ra, st dung nguyén liéu nhong tdm trong moi
treong nubi cly co kha nang gay di tng cho mot sb ngwdi dung co hé mien dich qua man vé&i protein cia nhéng
hoac mot sb it ngwoi &n thuan chay e ngai viéc s& dung ndm dwoc nudi trén co' chat cé chira dong vat. Mat khac,
cac nguon nguyén liéu giau dam nhw bt dau nanh, ba dau nanh ep dAu, ba dau nanh lam siva dau nanh rat phd
bién v&i sé lwong 16n. Néu tén dung ngudn ngl cbc dbi dao hay phu pham cong nghiép dé san xuat ndm nhong
trung thao thi sé c6 dwoc ngudn nguyén liéu dé& tim, d& bao quan, gia thanh ré phu hop san xuét quy mé cong
nghiép. Xuét phat tir muc tiéu do, “Nghién ctru thtr nghiém nudi tréng nAm nhong tring thao (Cordyceps militaris)
trén cac nguon dam thuc vat” dwoc tién hanh, nhdm xay dwng céng thirc mdi treérng c6 ngudn gbc thuwe vat dé
nudi trdng ndm nhong triing thao c6 gia tri dinh duwdng va dwoc liéu.

VAT LIEU VA PHUPONG PHAP
Vat liéu
Chting giéng ndm Cordyceps militaris (Trung tm Nghién ctru va Phat trién Néng nghiép Céng nghé cao).

Nguyén liéu: gao I¢t dé huyét rdng (dwoc cung cap bdi cong ty Gao Mdng Tuyet Long An), nhong tdm twoi
(dwoc cung cap béi cong ty Minh Linh, Lam Ddéng), bt dau nanh (dwoc cung cap bdi cong ty thwc pham Hoa
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Phat, TP. H6 Chi Minh), ba dau nanh ép dau (dwoc cung cap bdi cong ty Quang Ding, TP. H6 Chi Minh), ba dau
nanh lam dau ha (dwoc cung cap bdi 16 dau hu twoi tai che ap 1, xa Pham Van Cgi, TP. H6 Chi Minh).

Phwong phéap nghién ctu
Xac dinh nguén dam thuc vat pht hop cho nuéi cdy tao qua thé ndm nhéng triing thdo

Thi nghiém dwoc b tri dwa trén méi trwdng co ban: Gao IGt 30 g, nhéng tdm 5 g, dung dich dinh duwéng 60 mL
(CaCl, 0,1 g/L, axit folic 5 pg/L). Cac ngudn dam st dung trong nghién ctru: bét dau nanh, ba dau nanh sau khi
ép dau, ba dau nanh lam dau hd. Cac nguyén liéu nay sé dwoc phan tich ham lwong N tdng sé va céc chi tiéu an
toan vé sinh thwc phdm nhw ham luong kim loai ndng Pb, Hg, As, Cd, ham lwong déc 6 aflatoxin tdng, aflatoxin B1,
aflatoxin B2, aflatoxin G1, aflatoxin G2.

Két qua phan tich sé 1am co s& dé chon ra ngudn nguyén liéu va ham lwong st dung sao cho ngudn nguyén liéu
dat an toan vé sinh thwc phdm va ham lwong N tdng sb cé trong nguyén liéu bang véi ham lwong N ctia nhdng
tam st dung trong nghiém thirc déi chirng. M6i nghiém thirc gdm 50 hop, 13p lai thi nghiém 3 1an.

- Béi chirng dwong 1a méi trwdng co ban: Gao It 30 g, nhdng tdm 5 g, dung dich dinh dwéng 60 mL (CaCl, 0,1 g/L,
axit folic 5 pg/L).

- Péi chirng am la méi trwdng co ban nhung khéng bd sung nhéng tdm: Gao It 30 g, dung dich dinh dwéng 60 mL
(CaCl; 0,1 g/L, axit folic 5 pg/L).

- Nghiém thtc thi nghiém 1a ngudn dam thay thé nhéng + méi trwéng co ban (khdng bd sung nhong tdm).
Chi tiéu theo ddi:

- Khéi lwong khd qua thé (g/hop).

- Ham lwong cordycepin, adenosine trong qua thé khd (mg/kg).

Khao sat ham luong cac nguén dam

Ham lwong nito dwgc xac dinh bang phuwong phap Kjeldahl theo TCVN 10034:2013. T két qua phan tich ham
lwong N, cac nguyén liéu thay thé cho nhong tdm dwoc xac dinh véi khéi lwong 1a X1, X2, X3 (g). Tién hanh thi
nghiém v&i khéi lwong nguyén liéu thay thé la 50, 75, 100, 125, 150% khéi lwgng st dung & nodi dung trén. Mbi
nghiém thirc 50 hop, thi nghiém 13p lai 3 1an. Cac nghiém thirc véi ngudn dam va ham lwong st dung nhw &
Bang 1.

Bang 1. Cac ham lwong khao sat nguén dam

Nghiém thirc Nguén dam Khéi Iweng ngudn dam (g/hép)
NT2.1 0,5 X1
NT2.2 0,75 X1
NT2.3 Bt dau nanh 1x1
NT2.4 1,25 X1
NT2.5 1,5 X1
NT2.6 0,5 X2
NT2.7 0,75 X2
NT2.8 Ba dau nanh ép dau 1X2
NT2.9 1,25 X2
NT2.10 1,5 X2
NT2.11 0,5 X3
NT2.12 0,75 X3
NT2.13 Ba dau nanh lam dau hu 1 X3
NT2.14 1,25 X3
NT2.15 1,5 X3

Chi tiéu theo déi: Khéi lwgng kho qua thé (g/hdp). Ham lwong cordycepin, adenosine trong qua thé kho (mg/kg).
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KET QUA VA THAO LUAN
Xac dinh nguén dam thwc vat phu hop cho nudi cay tao qua thé ndm nhdng tring thao

Danh gia an toan vé sinh thyc phém ctia cac ngudn dam thuc vat va xac dinh ham luong nito ¢6 trong céc loai
nguoén dam

Trwéce khi dwoe st dung dé thuc hién céac thi nghlem thi cac nguon dam sé dwoc phan tich cac chi tiéu an toan
vé sinh thywc phdm nhdm danh gia mirc d6 an toan cla cac ngudn nguyen liéu trén co s¢ do dé chon Iwa ngudn
nguyén liéu pht hop. Phan tich dwoc thwe hién tai phong Phan tich kiém nghiém Néng san thudc Trung tam
Nghién ctvu va Phat trién Néng nghiép Céng nghé cao. Két qua phan tich (Bang 2) cho thay: khéng phat hién kim
loai nang Pb, Hg, As, Cd; ham lvgng déc to aflatoxin téng, aflatoxin B1, aflatoxin B2, aflatoxin G1, aflatoxin trong
3 nguon nguyeén ligu: bét dau nanh (BDN), ba dau nanh sau khi ép dau (kho nanh/KN), b dau nanh lam dau ha
(ba dau/BD). Nhw vay, cac nguon dam tir thwe vat dwoc st dung trong nghién ctru 1a an toan va c6 thé st dung
dé& 1am nguyén liéu nudi trdng ndm nhdng triing thao.

Bang 2. K&t qua phan tich cac chitiéu an toan vé sinh thwc pham chia cac nguén dam tir thye vat

Chi tiéu Phwong phap Pon vi LOD (mg/kg) oo e

KN BEN BD
Pb Ref AOAC 999.10 mag/kg 0,0075 ND ND ND
Hg Ref AOAC 971.21 mag/kg 0,012 ND ND ND
As Ref AOAC 986.15 mg/kg 0,016 ND ND ND
Cd Ref AOAC 999.10 mag/kg 0,003 ND ND ND
Aflatoxin téng TCVN 7596:2007 pa’kg 0,5 ND ND ND
Aflatoxin B1 TCVN 7596:2008 pa/kg 0,5 ND ND ND
Aflatoxin B2 TCVN 7596:2009 pa/kg 0,5 ND ND ND
Aflatoxin G1 TCVN 7596:2010 pg/kg 0,5 ND ND ND
Aflatoxin G2 TCVN 7596:2011 pa/kg 0,5 ND ND ND

Ghi chl: KN: Khd nanh, BDN: Bét dau nanh, BD: Ba dau, ND: Not Detected.

Céc nguyén liéu ba dau nanh sau khi ép dau (khd nanh/KN), bét dau nanh (BDN), ba dau nanh 1am dau ha (ba
dau/BP) va nhdng tadm twoi dwoc phan tich béng phucmg phéap Kjeldahl TCVN 10034:2013 d& xac dinh chinh xac
ham Iuo’ng nito' cé trong méi loai lam co s& dé& xac dinh ham lwong si dung phu hop cho thi nghlem Két qua
phan tich & Bang 3 cho thay ham lwong nito co trong nguyen liéu khé nanh la cao nhét (7, 15%) va thap nhét la
trong nguyén liéu nhéng tam twoi (1 ,94%). Dua vao két qua nay, tinh ra duwoc ham lwgng nguon dam dugc st
dung cho thi nghlem khao sat cac nguon dam sao cho ham lwong N tbng sb cé trong nguyeén liéu thyc vat bang
véi ham lwong N ctia nhong tdm (Bang 3).

Bang 3. Ham lwong nito cé trong cac nguyén liéu khao sat nguén dam phi hop

Nguyén liéu Ham lwong Nito (%) Ham lwong quy doi dé stv dung cho thi nghiém (gram/hop)
Nhéng tdm tuoi 1,94 5
B6t dau nhanh (X1) 5,71 1,70
Khd nanh (X2) 7,15 1,36
Ba dau (X3) 2,23 4,35

Anh huéng cda cic ngudn dam Ién qua trinh sinh truéng cda ndm nhéng triing tho

Khi to' ndm nhong triing thao da lan kin hop va lan day & b& mat, chuyé&n qua phong nudi véi céc diéu kién chiéu sang
500 — 700 lux, chu ky chiéu sang 12 gi® sang/tdi, nhiét dé 18-20°C, dé &m dwoc duy tri bng may tao 4m khoang 80-
85%. D& danh gia tiém nang thay thé nhong tdm clia cac ngudn dam tlr thwe vat, thi nghiém dwoc bd tri trén moi
trvong co ban voi déi chirng dwong 1a méi trwong ¢ st dung nhong tam twoi va déi chirng &m khong bd sung
nhoéng tam.

Sau 24 gio dugc cay vao méi tredng ban ran, hé soi cia ndm nhong triing thao (NTT) bat dau lan ra bé mat moi
trwdng dinh dwdng va toc df téng trwdng dién ra nhanh trong vai ngay ke tiép. Hé to nam phd kin bé mat méi trwong
sau khoang 5 - 8 ngay nudi cay. Mat do hé soi, mau sac hé sgi khdng co sw khac biét dang ké gitra cac nghiém thirc
khao sat. O ba loai nguon dam khao sét, thoi gian lan to clia hé sgi cham hon so véi nghiém thérc doi chirng dwong
(5,33 ngay) va nhanh hon so véi nghiém thirc déi chirng am (7,67 ngay), bén canh d6 néu so sénh thoi gian lan to clia
hé soi gitra 3 loai ngudn dam khéc nhau (khd nanh, bot dau nanh, ba dau thi hau nhw khéng c6 sy khéac biét (6,33 —
6,67 ngay). Yéu tb gilip hé soi phat trién nhanh trong méi trwdng ban rén 1a sw thong thoang ctia khéi co chat va ty lé
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cac thanh phan dinh dwéng co trong mdi treong. Ca ba nguyén liéu khd nanh, bét dau nanh, ba dau déu c6 thanh
phan dinh dwéng cao va tao dwgc do xop cho méi trwdng nén phu hgp cho hé sgi nam phat trien. Toc do phat trién,
méat d6 hé sgi va mau sac clia hé sgi ctia nam C. militaris khi dwgc nubi trén 5 cong thire moi tredng dwge trinh bay &
Bang 4.

Bang 4. Bac diém sinh trwéng hé sei ndm trén céc cong thire dinh dwéng

Nghiém thiec  Thoi gian day to (ngay) Dic diém hinh théi sei

Hé soi phét trién cham, thdi gian lan xudng day hop lau, hé sgi min, tao

BC &m 7,67°£0,58 rénh, vang cam dam khi chiéu sang.

Hé soi phat trién manh, an lan ra bé& mat mai trwdng nhanh, hé soi min, tao

b
S S e 0 ranh, vang cam dam khi chiéu sang.
Khé nanh 6,67 + 0,58 Hé sqtphat _trlen;tot, an lan ra bé mat méi trwdng, hé soi min, tao ranh,vang
cam dam khi chiéu sang.
Bét dau nanh 6.33% + 0,58 Hé SQLphat _trlenAtot, an lan ra bé mat méi trwdng, hé sgi min, tao ranh, vang
cam dam khi chiéu sang.
~ . 7 R A - A - Py by ~ . . ~ A
B3 dau 6,67‘“’ +058 Hé soi phat trien tot an lan ra beé mat méi tredng, hé sei min, tao rénh, vang

cam khi chiéu sang.

Ghi chi: Céac chir cai ghi sau gia trj trung binh + do léch chudn nam trén ciing mét cét gidng nhau thi khong cé sw khac biét vé
mat y nghia thong ké véi P > 0,05.

Tbc do phat trién qua thé nhanh nhat & tat ca cac 16 thi nghiém tir ngay 20 dén 35 sau khi cy vao méi truong ban ran.
T ldc hinh thanh mam qua thé cho dén ngay thi» 35, dau qua t‘hé ludn nhon va huéng thang Ién phia trén. Vi giai doan
nay, qua thé nam dang thdi gian sinh trwdng va tang tru’cmg vé chieu cao cling nhw dwong kinh. T sau ngay 35 dén
ngay 50 t6c d ting trucrng chleu cao cham lai, du qua thé bat dau chuyen ttr nhon sang dang tron. Sau 50 ngay nugi
cay tién hanh thu qua thé nam va ghi nhan cac déc diém chiéu cao qua thé, hinh dang qua thé. Sau do tién hanh say
nam bang phwong phép say thing hoa dé xac dinh khéi lwong khd (KLK) qué thé/ hdp va phan tich ham lwong hoat
chéat trong qua thé kho.

Bang 5. Khéi lweng kho qua thé ndm trén cac méi trwdng khao sat ngudn dam

Nghiém thirc qg:.;ic(?%) ’iggg‘;ﬁ;{)‘f Dic diém qua thé

BC am 4,40° + 0,23 2.64° + 0,32 S#Zutm%r?grﬁgc ?r?:ngChe ngon, mau cam dam, qua thé moc nghiéng

BC duwong 6,45+ 0,21 5,82°+ 0,28 Qua thé to, dai, moc thdng, ddu hoi nhon, mau cam dam

Khé nanh 503 + 0.28 550% +0.18 Qua tné nhé dén vira, dau tron, mot it qua th& moc nghiéng, mau
! ! ! ! cam dam

Bo6t dau nanh 6,30% + 0,18 5,74% + 0,14 Qua thé to, moc thdng, du tron, mau cam dam

BA dau 6,06% + 0,22 5,68+ 0,22 Qua thé to, dau tron, moc thdng, chénh léch chiéu dai qua thé nhiéu,

mau cam dam

Ghi cha: Céc chir cai ghi sau gia trj trung binh + d6 1éch chudn nam trén ciing mét cét giéng nhau thi khong c6 st khac biét vé
mét y nghia thong ké véi P > 0,05.

Ké&t qua ghi nhan & Bang 5 cho thay, & ba nghiém thirc khdo sat ngudn dam, chidu cao qua thé khdng c6 su khac
y nghia v& mét thdng ké so véi déi chirng duwong va cao hon déi chirng am (c6 khéac biét c6 y nghia vé& mat théng
ke). Khéi lwong khd qua th& ndm NTT cao nhat & nghiém thire di chirng dwong (5,82 + 0,28 g/hdp) va thap nhat
& nghiém thirc d6i chirng am (2,64 + 0,32 g/hop), sw khac biét nay 1a ¢ y nghia vé mét théng ké. O’ ba nghiém
thirc nguon dam thay thé nhong tdm, khéi lvong khé qua thé cao nhéat & nghiém thtee bot dau nanh (5,74 g/hdp),
ké tiép & nghiém thirc ba dau (5,68 g/hop) va nghiém thirc khd nanh th&p nhét (5,59 g/hop), tuy nhién sw khac
biét nay la khéng cé y nghia v& mét théng ke.

Két qua ghi nhan trong Bang 6 cho thay, ham luvgng cordycepin trong qua thé ndm cé sw khac biét vé mét théng
ké gitra cac nghiém thirc. Nghiém thire d6i chiing am c6 ham lugng cordycepin thdp nhét (933 mg/kg), tiép theo
Ia nghiém thrc ba dau (1998 mg/kg), nghiém thirc khé nanh (2093 mg/kg), doi chl’yng dwong (2701 mg/kg) va
cao nhat 1a & nghiém thirc bot dau nanh (2869 mg/kg). Két qué nay phu hop véi cac nghién ctru cla tac gia
Sripilai va dong tac gia (2023), viec bd sung bdt dau nanh vao méi treong nudi cly gilp tdng ham Iucvng
cordycepin cua ndm so v&i nghiém thirc ddi chwng (Snpllal et al., 2023). Bén canh dé, nghién cu cta Lim va
ddng tac gia (2012) cho thay dau nanh va lia mi dwoc bd sung dinh dwéng la co chéat t6t nhat cho sy tao thanh
adenosine, cordycepin va D-mannitol ctia C. militaris khi dwgc nudi trén madi trwdng ban ran (Lim et al., 2012).
Nguy&n Thi Bich Hing va déng tac gia (2023), xac dinh ba dau nanh la ngudn nguyén liéu phu hgp dé bd sung
vao méi trweeng ban ran nuéi tréng tao qua thé ndm nhong trung thdo, nang suat ndm tang 2,6% so véi moi
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trwong d6i chirng khong bé sung ba dau nanh (Nguyen Thij Bich Hang et al., 2023). Ham lwgng adenosine cling
c6 sw khéc biét gitra cac nghiém thire. Nghiém thire d6i chirmg am c6 ham Iuang adenosine thap nhat (126 mg/kg),
tlep theo la nghlem thirc ba dau (173 mg/kg), nghiém thire bt dau nanh (174 mglkg), nghiém thire kho nanh (183 mg/kg)
va cao nhat |a & nghiém thirc dbi chirng dwong (216 mg/kg). Trong ba nguon dam khao sat, ham lwgng
adenosine & nghiém thirc khd nanh la cao nhét, tuy nhién sw khac biét nay 1a khdng co y nghia vé mat théng ké.

Bang 6. Ham lweng cordycepin, adenosine ghi nhan dwec trong thi nghiém khao sat nguén dam

Nghiém thiec Ham lwong cordycepin (mg/kg) Ham lwong adenosine(mg/kg)
DC am 933° + 65 126"+ 11
DC dwong 2701% + 107 216% + 29
Khé nanh 2093° + 110 183* + 11
B6t dau nanh 2869° £ 122 174% + 22
Ba dau 1998 + 103 173% + 21

Ghi chu: Cac chi cai ghi sau gia trj frung binh + d¢ 1éch chudn nam trén ciing mét cét gidng nhau thi khoéng c6 sw khac biét vé
mat y nghia thong ké véi P > 0,05.
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Hinh 1. Sac ky dd HPLC cta cac mau phan tich ham lweng cordycepin, adenosine

A: B dau. B: BGt dau nanh. C: Khé nanh. D: D6i chieng duong. E: D6i ching am.
F: Chat chuan adenosine va cordycepin. (1) adenosine. (2) cordycepin

Nhw vay, dwa vao két qua ghi nhan duoc cla cac chi tiéu thoi gian lan to cia hé soi, sb lwong mam qua thé, dic
diém sinh tredng cua qua thé, chleu cao qua thé, khéi Iucyng khoé qua th& va ham luvong cordycepin, adenosine
trong qua thé kho thi ca ba loai ngudn dam khao sat d&u cé tiém nang st dung dé thay thé nhéng tdm twoi trong
nudi tréng tao qua thé ndm NTT.

Khao sat ndng do cac ngudn dam

Tur két qua khao sat cAc ngudn dam thuc vat phi hop & ndi dung trén, ham lvgng cac ngudn dam sé dwoc khao
sat & 5 mire: 0,5, 0,75; 1; 1,25 va 1,5 I&n (bang 1). Két qua cua thi nghiém sé gitp chon dwgc nguon dam va
ndng d6 phu hop nhat d& s dung cho méi trwéng nudi tréng nAm NTT. Bén canh dé, van tiép tuc bd tri ngh|em
thire d6i chirng Am va nghiém thire ddi chirng dwong nhw ndi dung trén dé lam can clr danh gia va so sanh két qua.

Sau 24 gio dwoc cy vao méi treong ban ran, hé soi clia ndm NTT bat dau lan ra bé mat méi truong dinh dwéng
va toc d6 tang trwdng dién ra nhanh trong nhirng ngay ké tlep Hé to nAm pha kin bé mé&t méi trwdng va &n sau
xuong khéi co chat sau khodng 5 - 9 ngay nubi cay & tat ca cac nghiém thirc. Ty 1& nhiém trong thi nghiém nay
van trong khoang 0 — 4% va khong khac biét gitba cac nghiém thirc khac nhau. Trong thi nghiém nay, mat do hé
soi, mau sic hé sgi cé sw khac biét gitka cac nghiém thirc, dac biét 1a dbi véi ngudn dam ba dau. Thoi gian hé
s@i ndm phu kin khdi co chét cia hé soi ctia ndm C. militaris dwoc nudi trén 17 cong thire mai tredng dwoce trinh
bay & Hinh 2.
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dwong

Hinh 2. Th&i gian lan to hé sei ndm trén cac cong thirc dinh dwéng

Thoi glan lan to cGa hé soi cham nhét & nghlem thirc NT2.15 (ba dau néng d6 1,5 — 6,52 g/ hop) véi thoi gian
8,33 ng C)), lau hon ca nghlem thire @i chirng am (8 ngay). Thoi gian lan to nhanh nhat & nghiém thirc déi chung
dwong. O céac nghiém thirc si dung ba dau, sw chénh léch vé& thoi gian lan to 13 rat 16 rét. Nghiém thirc c6 nong
dd ba dau thp (NT2.11 va NT2.12) thi hé soi phat tri&n r&t nhanh, hé soi pha kin b& méat co chét chi sau 6,33
ngay. Tuy nhién khi tang nong d6 ba dau tw 1 den 1,5 lan (NT2 13, NT2.14, NT2.15) thi thdi gian lan to cham
dan, hé soi co nhleu soi ndm khi sinh va mau séc clia hé soi sau khi dwoc kich sang ciing nhat hon so v&i cac
nghiém thirc & néng do thap Viéc bb sung qua nhleu b& dau vao méi trwdng nudi cay (NT2.14 la 5,44 g/ hop,
NT2.15 1a 6,52 g/ hop) cé thé da anh huo’ng dén am do va dé thdng thoang cta khéi co chat, do dé tac dong
manh |&n sy ting trwéng cla hé soi. Dbi véi 2 nguon nguyen lieu khd nanh va bét dau nanh, thoi gian lan to cla
hé soi khong bi anh hwéng nhiéu béi ham lwong cta ngudn dam bd sung va thdi gian lan kin to trong khoéng
6 - 7 ngay.

Sau 5-7 ngay dwoc chiéu sang, madm qua thé sé dwoc hinh thanh. Mat d mam qua thé khong khac biét nhiéu
gilra cac nghiém thirc, dao dong trong khoang 30 - 85 mam/ hop 60| v&i cac nghiém thic doi chung am, déi
chirng duo’ng, khé nanh & 5 nong do khao sat, bét dau nanh & 5 nong doé khao sat. Riéng voi nguyén liéu ba
dau, mam qua thé dao dong trong khoang 30 - 85 mam/ hép 60| & cac nong do ba dau thap (NT2.11, NT2.12,
NT2.13), & nong do ba dau cao NT2.14, NT2.15 sb Iwong mam qué thé ghi nhan dwoc trong khoang 15 - 40
mam/ hop. Sau 50 ngay nudi cay tién hanh thu qua th& ndm va ghi nhan céac chi tiéu chiéu cao qua thé, hinh dang
qua thé.

Bang 7. Chiéu cao qua thé, khéi lweng kho qua thé, dic diém qua thé trén cac mai trwong khao sat nguén dam

Nghiém thee ~ CNieU ‘Egr‘;])q“é thé %gg‘jﬁg;‘f Dic didm qua thé

BC am 3-6 2,62°+ 0,22 Qua thé nho, d4u tron, mau cam

BC dwong 5-8 5,852 + 0,26 Qua thé to, dau hoi nhon, mau cam dam

NT2.1 4-7 527% +0,24 Qua thé nhé dén vira, d3u tron, mau cam dam

NT2.2 4-7 5,48% + 0,25 Qua thé nhd dén vira, ddu tron, mau cam dam

NT2.3 4-7 5,61% + 0,21 Qua thé nhd dén vira, ddu tron, mau cam dam

NT2.4 5-8 5,682 + 0,19 Qua thé nhé dén vira, d3u tron, mau cam dam

NT2.5 5-8 5,70 £ 0,25 Qua thé nhé dén vira, d3u tron, mau cam dam

NT2.6 4-7 5,49+ 0,19 Qua thé nhé dén vira, ddu tron, mau cam dam

NT2.7 4-7 5,687 + 0,17 Qua thé nhé dén vira, ddu tron, mau cam dam

NT2.8 4-7 5,73% £ 0,20 Qua thé to, dau tron, mau cam dam

NT2.9 5-8 5,84%+ 0,19 Qua thé to, dau hoi nhon, mau cam dam

NT2.10 4-7 5,86+ 0,15 Qua thé to, dau hoi nhon, mau cam dam

NT2.11 4-7 5,31% + 0,25 Qua thé to, dau tron, mau cam dam

NT2.12 4-7 5,43% + 0,30 Qua thé to, dau tron, mau cam dam

NT2.13 4-7 5,692 + 0,23 Qua thé to, dau tron, mau cam dam

NT2.14 5-7 5,62%+ 0,23 Qua thé to, dau tron, mau cam dam, sb lwong qua thé it
NT2.15 5-7 4,77° 0,16 Qua thé to, dau tron, mau cam dam, sé luong qua thé it

Ghi cha: Cac chi cai ghi sau gia trj trung binh + dé léch chudn ndm trén cung mét cét giéng nhau thi khéng co st khac biét vé
madt y nghia thong ké véi P > 0,05.
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Két qua ghi nhan & Bang 7 cho thay, khéi lwvong khd qua thé nAdm NTT & cac nghiém thirc c6 sw khac biét vé mat
thdng ké (P < 0,05). &’ 15 nghiém thitrc khado sat ndng d6 ngudn dam, khdi lwong khd qua thé ndm déu khéac biét
c6 y nghia so v&i nghiém thirc dbi chirng am. Didu nay chirng té khé nanh, bét dau nanh, ba dau la ngudn dam
phu hop dé nudi trng ndm NTT. O’ nghiém thirc bd sung bt dau nanh ndng do cao 1,25 1an — NT2.9 (5,84 g/hodp) va
1,5 1an — NT2.10 (5,86 g/hop), khéi lwveng khé qua thé ndm gh| nhan duoc twong duo’ng véi dbi chirng dwong
(5,86 g/hop). Nghiém thirc ba dau ndng do 1,5 1an (NT2.15) c6 khéi lwgng khé qua thé thap nhét (4,77 g/hodp)
trong 15 nghiém thirc khao sét.

Néu xét vé tirng loai ngudn dam, ddi Vo ngudn nguyen lidu khd nanh, két qua cho thay, khéi Iu’qng kho qua thé
tang dan (5,27 — 5,70 g/hop) khi tang nong do nguon dam t» 0,5 -1,5 lan. Tucyng tw, dbi v&i nguon nguyén liéu
b6t dau nanh khéi lwong khé quéa thé cling ting dan (5,49 — 5,86 9/hop) khi tang nong dd nguon damtr 05-15
l&n. Nhw vay, khi ting ndng dé dinh dwéng thi gilp soi nam phat trién manh hon, ndng suat nAm cao hon, muc
dinh dwéng phu hop la trong khoéng 1- 1,5 1an. Déi vGi nguyén liéu ba dau, khéi lwong khd qua the téng khi tang
ndng d6 tir 0,5 — 1 (5,31 — 5,69 g/hop) tlep tuc tang ndng do tlr 1 — 1,5 thi khéi qung khd qua thé lai glam dan
(5,69 — 4,77 g/hop) Diéu nay c6 thé giai thich 1 vi khi cho qua nhiéu ba dau vao moi trucyng nudi cay sé anh
huo’ng dén dd am cta moi trucyng vi ba dau & dang kho hat nhiéu nwéc. Bén canh do cau trac cia ba dau khi
gap dung dich dinh dwéng sé né ra va I&p day cac khoang trong cta moi truo’ng ban rén lam cho méi trwdng mat
di d6 réng, x6p, lam anh huwéng dén sy lan to cla hé soi dan dén gidm ndng suat ndm.

Ham lwong cordycepin (mg/kg) thi nghiém 2
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Hinh 3. Biéu dé ham lwong cordycepin cé trong qua thé ndm trong thi nghiém khao sat ndng dé ngudn dam
Ham lwong adenosine (mg/kg) thi nghiém 2
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Hinh 4. Biéu dd ham lwong adenosine c6 trong qua thé ndm trong thi nghiém khao sat néng dé nguén dam

Ket qua phan tich ham lwong cordycepin va adenosine trong qua thé ndm cho thay, & 15 nghiém thirc khdo sat
ndng do nguon dam, ham Iu’o’ng hoat chat d&u khac biét co y nghla s0 vo&i nghiém thirc déi chirng am. Ham
qung hoat chét c6 trong qua thé ndm trong thi nghiém khao sat nong d6 ngudn dam dwoc thé hién trong Hinh 3
va Hinh 4.

Trong ba ngudn dam khao sat, ham lwong cordycepin ghi nhan & cac nghiém thirc siv dung bot dau nanh la cao
nhét, khi tang ndng d6 bot dau nanh (tu 0,5 — 1,5 1an) thi hoat chét cordycepin cling tang dan (2006 — 2933
mg/kg). O’ cac nghiém thirc khd nanh va ba dau, ham lugng cordycepin thap hon va khi tang nong do ngudn dam
t 0,5 — 1 1an thi hoat chét tang (KN: 1596 — 2118 mg/kg; BD: 1552 — 1965 mg/kg), tiép tuc nang ndng dd ngudn
dam 1- 1,5 thi hoat chat gidm dan (KN: 2118 — 1651 mg/kg; BD: 1965 — 1589 mg/kg). Mat khac, ham lwgng
adenosine thap nhét & nghlem thirc dbi chirng Am va cao nhéat ddi chirng dwong, 1an lwot 1a 124 — 229 mg/kg.
Cac nghiém thirc khao sat co ham Iwong adenosine trong khoang 146 — 195 mg/kg. Cac nghiém thirc kho nanh,
ba dau khi tang nong dd tr 0,5 — 1 14n thi ham Iwong adenosine tang tiép tuc tang ndng d6 1 — 1,5 14n thi ham
Iucyng adenosine sé giam. Cac nghiém thirc bét dau nanh, khi tdng nong dé nguén dam thi ham lwgng adenosine
gidm dan.
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KET LUAN

Dwa vao cac két qua ghi nhan dwgc cia cac chi tiéu khédi lwong kho qué th&, ham Iwong cordycepin va
adenosine, cé ba loai nguon dam khao séat dé&u co tiém nang st dung dé thay the nhéng t&m twoi trong nudi trong
tao qua th& ndm NTT. Néu xét v& gia tri kinh t& thi khd nanh va ba dau & 2 ngudn nguyén liéu phu hop vi c6 gia
thanh ré. Ham lwong phu hop ctia ngudn nguyén liéu khd nanh 1a & mirc 1,25 X2 (1,70 g/hdp), khdi lwong kho
qua thé ndm dat 5,68 g/hop, ham luwgng cordycepin dat 1765 mg/kg. Ham lweng pha hop cGa ngudn nguyén liéu
ba dau la & mirc 1 X1 (4,35 g/hop), khdi lwgng khd qua thé ndm dat 5,69 g/hdp, ham lwgng cordycepin dat 1965
mg/kg. Néu xét vé& ham lwong hoat chat thi bot dau nanh la ngudn nguyén liéu phu hop vi gitp lam tdng ham
lwong cordycepin so véi dbi chirng dwong. Ham luwong phi hop cia ngudn nguyén liéu bét dau nanh la & mic
1,5 X3 (2,55 g/hdp), khéi lwong khd qua thé ndm dat 5,86 g/hop, ham lwong cordycepin dat 2933 mg/kg.

Trong nghién ctru nay, chiing toi chon bét dau nanh la nguén dam thay thé nhong tam twoi vi nguyén liéu nay dé
tim, gia thanh ré hon nhéng tam twoi, cho nang suéat twong dwong nhong tam va nam c6 dwoc chat cordycepin
cao. Nong do bot dau nanh st dung cho cac nghién ctru tiép theo la 2,55 g/hdp.
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EXPERIMENTAL RESEARCH ON CULTIVATING Cordyceps militaris ON
DIFFERENT PLANT-BASED NITROGEN SOURCES

Nguyen Tran Duc Duy*, Luong Thi Ngoc Han, Do Thi Nhu Thao, Nguyen Anh Thu,
Nguyen Pham Truc Phuong, Nguyen Thi Loan, Hoang Dac Hiet

Research and Development Center for Hi-tech Agriculture

SUMMARY

Nowadays, the artificial cultivation industry of Cordyceps militaris mushrooms is developing vigorously in our
country and other countries around the world to serve the needs of both pharmaceutical production and food. If
using sustainable sources such as cereal powder or by-products from the cereal grain industry to cultivate
Cordyceps militaris mushrooms, abundant raw materials can be obtained, with low costs, suitable for industrial-
scale production. Therefore, the scientific research task "Experimental research on cultivating (Cordyceps
militaris) different plant-based nitrogen sources" is carried out with the aim of finding a vegetable raw material
substitute for fresh silkworm pupae in the cultivation environment to actively manage the raw material source,
helping to reduce production costs while maintaining the nutritional and medicinal value of the mushrooms. The
research results show that soybean flour is a suitable protein source to replace silkworm pupae to supplement the
cultivation environment, creating Cordyceps militaris mushroom fruit bodies. The concentration used: 30 g of
brown rice/box, 2.55 g of soybean flour/box, 60 ml of nutrient solution (extracted seaweed extract 9.02 g/L,
CaCl, 0.1 g/L, folic acid 5 pg/L). The yield and quality of Cordyceps militaris mushrooms cultivated on soybean
flour: dry fruit body weight reached 5.86 g/box, cordycepin content reached 2933 mg/kg, adenosine content
reached 146 mg/kg after 50 days of cultivation..

Keywords: Soybean meal, soybean meal powder, Cordyceps militaris, soybean residue, semi-solic fermentation.
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