TIEN BQ KY THUAT
QUY TRINH SAN XUAT NAM PONG TRUNG HA THAO (Cordyceps militaris)
TREN MOI TRUONG KHOANG CHAT THUC VAT

PHAN I. THONG TIN CHUNG

1.1. Tén tién bd k¥ thuit: Quy trinh san xuit nam dong triung ha thao (Cordyceps
militaris) trén moi truong khodng chat thuc vat.

1.2. Tac gia

1.2.1. Nhom tac gia: ThS. Nguyén Pham TrGc Phuong, TS. Pham Dinh Diing,
ThS. Lé Vin Ctra, ThS. Nguyén Thanh Hién, ThS. Nguyén Thi Loan, ThS. Hoang Pic
Hiét, ThS. Pham Viét Khai, CN. Nguyén Thi Kim Khanh, ThS. Nguyén Anh Tuyet
KS. Tran Thi An, ThS. Luong Thi Ngoc Han, KS. P& Thi Nhu Thao, CN. Nguyén Tran
Dtrc Duy, CN. Nguyén Vin Luong, ThS. Lé Thanh Hung, ThS. Vii Thi Thu Thao, ThS.
Pham Cao Khai, ThS. Pham Quang Théng, ThS. Pham Thi Thao.

1.2.2. To chitc ¢cé tién bd k§ thuiat dwoc cong nhan: Trung tam Nghién ciru va
Phat trién Nong nghi¢p Cong ngh¢ cao - Ban quan ly Khu Nong nghiép Cong ngh¢ cao
Thanh phé H6 Chi Minh.

- Dia chi: Ap 1, xa Nhuan Btc, Thanh phé Ho Chi Minh
- Bién thoai: 028.3537.5910

- Email: nghiencuu.ahtp@tphcm.gov.vn

1.3. Xuit xtr ciia tién bd ky thuit:

Tién bd ky thuat duoc xay dung dua trén co sd cac két qua nghién ciru cia cac dé
tai, nhiém vu khoa hoc va cong nghé tai Trung tam Nghién ctru va Phat trién Nong nghi¢p
Cong nghé cao tryc thudc Ban quan Iy Khu Néng nghiép Cong nghé cao Thanh phd HO
Chi Minh, cu thé:

- Nhiém vu khao sat: “Khao sat va phan tich thi trudng vé nhu cau sitr dung dong
trung ha thao (Cordyceps militaris) trén moi truong c6 ngudn dinh dudng va khoang
chat thyc vat phu hop cho nguoi an chay”.

- Nhiém vu khoa hoc va cong nghé: “Nghién citu thir nghiém nudi trong nam nhéng
trung thao (Cordyceps militaris) trén co chat thuc vat”.

- Ké thira quy trinh tién bo k¥ thuat “Quy trinh sdn xudt ndm Nhong tring thdo
(Cordyceps militaris) trén méi truong khong sir dung nhong tam” d3 duoc cong nhan theo
Quyét dinh s6 06/QD-TT-VPPN, ngay 05/01/2023 ctia Cuc Trong trot - Bo Nong nghiép
va Phat trién nong thon.

- Nhiém vu x4y dung va cai tién mé hinh: Bao cdo so sanh gilra hai quy trinh nu6i
trong dong tring ha thao (Cordyceps militaris), gdbm: Quy trinh 1 - Quy trinh san Xudt
nam Dong trung ha thao trén moi truong khong sir dung nhong tam nhung van dya trén
cac ngudn dinh dudng tong hop c6 ngudn goc tir dong vat (long do trang, pepton thit,...)
va Quy trinh 2 - Cai tién quy trinh nuoi tréng dong trung ha thao trén moi trudong co
ngudn dinh dudng va khoang chat hoan toan tir thuc vat, nhim tao san phim thuan chay,
an toan, than thi€én moi truong va phu hop nguodi an chay.
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- Nhiém vy xay dyng mé hinh trinh dién: “Cai tién quy trinh nu6i trong nhong tring
thao (Cordyceps militaris) trén moi truong cd ngudn dinh dudng va khoang chat thuc vat
phu hop cho nguoi an chay”.

1.4. Pham vi i'ng dung

Quy trinh nay duoc 4p dung trén pham vi toan qudc.

1.5. Piéu kién rng dung

Diép kién ap dung: Co s0 nuoi }réng nam déng tring ha thao c6 phong nudi trong
duqc thiét ké va trang bi hé théng ki€ém so‘ét moi truong phu hop: nhiét do tir 19- 21°C;
do am tr 90 - 95%; hé thong chi€u sang bang den LED v6i cuong d anh sdng 800 lux,
thot gian chiu sang 14 gio/ngay; nong do khi CO2 <1000 ppm.

PHAN II. NOI DUNG TIEN BQ KY THUAT

2.1. Giéi thi¢u vé tién bj k§y thuat

Quy trinh san xuat nam dong trung ha thao (Cordyceps militaris) trén moi truong
khoang chat thyc vat dugc xay dung trén co so ké thira va chuan hoa mot s6 thong so6
cua “Quy trinh san xuat nam nhong trung thao (Cordyceps militaris) trén moi truong
khong st dung nhong tam” da du:(_)’(; Cuc Trong trot - Bo Nong nghiép va Phat trién ndng
thon cong nhén theo Quyét dinh s6 06/QD-TT-VPPN ngay 05/01/2023. Biém d6i mdi
c¢6t 161 cta quy trinh nay nam & viéc thay thé hoan toan ngudn dinh dudng dong vat (long
do trung ga, pepton thit) bang cac ngudn dam va khoang chat c6 ngudn gbc thue vat
g6m bot dau nanh va dich chiét rong pho tai trong cong thirc moi truong nudi trong. Bén
canh d06, quy trinh con chuan hoa ngudn nguyén liéu dau vao, cac thong sb vi khi hau
theo tung giai doan sinh truong (wom s¢i va hinh thanh qua thé), dic biét la kiém soat

noéng d6 CO», 6 4m va ché do chiéu sang, gop phan t6i wu hoa sy phat trién hinh thai
va tich lity hoat chat trong sinh khéi qua thé.

2.2. N§i dung Quy trinh

2.2.1. Buéc 1: Chuan bi co sé ha tang, thiét bi, dung cu
2.2.1.1. Chuin bi co sé ha ting

a) Phong pha ché méi trwong va khir tring

- Phong pha ché méi truong ding dé vé sinh, rira, sdy cac dung cu, xur ly, pha ché
va khtr trung dung cy, méi truong nhan giong, moi trudng nudi trong. Phong phai dam
bdo céc yéu cau sau:

+ Phai duoc kién ¢d, sach sé.

+ C6 dién tich twong ddi rong rdi, thong thoang cho viéc di lai, thao téc trong khi lam
viéc;

+ Co hé théng dién nudc dﬁy du, an toan; c6 duong thoat nudc tot.

b) Phong lam ngudi, phong cdy giong

- Phong 1am ngudi: Dung chira, bio quan mdi truong sau khi da tiét triung, can dam
bdo cac yéu cau sau:

+ Phong lam ngudi duoc bd tri théng v6i phong moi truong va phong cdy gidng
nam dé thuan tién di chuyén mai trudng trudc va sau khi cdy giong xong.
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+ Kién c0, sach s€ c6 thé thuong xuyén vo trung, khir khuan dé giam nguy co
nhiém khuan.

+ Puoc lép dat djéu hoa dé duy tri nhiét do t}‘I 16-18°C, may hut am duy tri do am
tr 65-70%; quat gi6 dé duy tri do thong thoang, nong dé khi CO, dudi 2000 ppm.

- Phong cay gidng ndm: Dung dé nhan gidng va ciy chuyen glong nam cac cap.
Phong cay gidng thuong dat trong Phong lam nguéi, phong can duoc thiét ké theo tiéu
chuan phong sach (t6t nhat 1a duoc thiét ké theo tiéu chuan ISO 14644: 2015- Tiéu chuin
th1et ké, xay dung, van hanh va kiém soét chat lwong ctia phong sach), ddm bao cac yéu
cau sau:

+ Sach s&, thudng xuyén vo tring dé giam thiéu nguy co nhidm bénh va 6 nhiém
tor bén ngoai;
+ Thong thudng s& thong véi Phong 1am ngudi va phong nudi gidng.

+ C6 thé lap dat hé théng kinh va 6p gach men xung quanh tudng dé dam bao vé
sinh d¢ dang.

+ Pugc lap dit may diéu hoa 2 chiéu dé duy tri nhiét do tir 20-25°C mdy hat 4m
duy tri d§ am 65-70%; quat gio dé duy tri d0 thong thoang khi trong phong; nong dd khi
CO2 duoi 2000 ppm; may loc khong khi (n€u co).

+ C6 hé théng dén UV dé khir khuan thudng xuyén cho ti ciy, phong cay.

+ C6 hé théng dam bao an toan ddi v6i nhan vién va thiét bi trong phong cay nhu:
Binh ctru héa, bao ho lao dong, mat na...

+ Thiét bi, hé théng hd tro trong phong cdy can dugc van hanh dung cach va ding
quy trinh dé dam bao an toan lao dong, ndng suat lao dong va chat lugng giong nam.

¢) Phong nudi giong

- Phong nudi gidng ding cho viéc nudi soi ndm, can dam bao cac yéu td sau:

+ Sach s&, thuong xuyén vo tring dé giam thiéu nguy co nhidém bénh va 6 nhiém
tr bén ngoai.

+ Thong thuong duge bd tri lién thong véi phong cy.

~ +Duoc ldp dit may diéu hoa 2 chiéu dé duy tri nhiét do tir 20-22°C, may hat am
d€ duy tri d6 am tir 65-70%; quat thong gioé dé diéu tiet d¢ thong thoang khi trong phong,
nong do khi COz du6i 2000 ppm.

+ Trong phong c6 thé bd tri cac ké gian dé xép gidng.

d) Phong bdo quan va luu giif giong

- Sach s&, thudng xuyén vo trung dé giam thiéu nguy co nhiém bénh va 6 nhiém
tur bén ngoai;

- Bugc lap dat diéu hoa 2 chiéu dé duy tri nhiét do trong phong tir 20-25°C, quat
thong gid dé dieu tiet do thong thoang khi trong phong.

- Tuy thoi gian va yéu cau bao quan gidéng nAm ma trong phong c6 thé bé tri thém
hé théng ti mat va ti 4m.



e) Phong nudi soi nam (phong toi)

- Phong nuéi soi dung cho viéc wom nudi hop gia thé trong nam dong trung ha
thdo, phong can dam bao cac yéu to sau:

+ Sach s&, thuong xuyén vo tring, dé giam thiéu nguy co nhiém bénh va 6 nhiém
tr bén ngoai.
+ Thong thudng duge b tri lién thong véi phong cdy gidng.

+ Pugc ldp dit may diéu hoa 2 chiéu d¢ duy tri nhiét do 20 - 22°C, may hat 4m dé
duy tri do am tur 65-70%; quat thong gi6 dé dicu tict do thong thoang khi trong phong,
nong do khi CO2 dusi 2000 ppm.

+ Phong duoc thiét ké 13 phong t6i hoan toan, tuy nhién can bé tri hé thdng chiéu
sang thuan tién dé€ phuc vu cho viéc ki€ém tra, theo doi sy sinh truong cua h¢ soi nam va
v¢€ sinh nha xudng.

+ Trong phong c6 thé bd tri cac ké gian dé xép hop gia thé sau khi cay giéng.
/) Phong nuéi trong quda thé nam

- Phong nudi trong qua thé nam dong trung ha thido can dugc thiét ké va trang bi
cac h¢ thong may moc dam bao cac yéu cau sau:

+ Phong phai duoc xdy dung kién ¢6. Khi thiét ké phong nudi qua thé nim dong
trung ha thao can luu y dén thiét ké vach va tran nha, nén st dung cac loai vat li¢u co
kha ndng cach nhiét dé gitp bao toan nhi¢t d9, cling nhu dé tranh sy that thoat nhiét ra
moi trudng, 1am tiéu ton dién nang. Heé thong tuong, tran nha nén ding son chéng am
hoic 6p gach men xung quanh tudng.

+ Phong phai duoc lap dit hé thong may lanh cong nghi¢p, hé thong phun suong
tao am, hé thong den LED chiéu sang, hé thong quat thong gio, hé thong gian gia dé xép
hop gia thé trong nam, ...

+ May lanh cong nghiép: Lua chon loai may lanh cong nghiép c6 cong suit phu
hop voi dién tich cua phong nudi. Yéu cau nhié¢t do trong phong duy tri tir 18-20°C trong
sudt qué trinh cham séc¢ qua thé nam dong trung ha thao.

+ Hé thong chiéu sang bang dén LED: Lua chon loai bong dén chiéu sang phu hop
v6i phong nudi, nén st dung loai 4nh sang tring ctia bong dén LED. Tuy thudc vao kich
thudc gian gia ma bo tri bong dén cho hop 1y, ddm bao du dnh sang cung cap cho mdi
tang gian tir 800 - 1000 lux.

+ Hé thdng phun suong tao 4m: Lua chon may tao am dang phun suong c6 cong
suat phu hop véi dién tich ctia phong nudi. Cé thé tit mo thi cong hodc dung hé thong
cam bién, khi ¢6 4m xuéng dudi do am cho phép thi may phun am sé& ty dong hoat dong
va tu dong ding hoat dong khi d6 am duoc dam bao. Viéc nay giip duy tri do a am trong
phong luén 6 mirc phu hop, khong qua cao hodc qua thap Yéu cau do am khong khi cua
phong trén 90% trong sudt qua trinh chdm soéc¢ qua thé nAm dong trung ha thao.

+ Gian gia tréng nam: Chét liéu inox hodc sét c6 son tinh dién hodc sit ma kém. Mt
gian dé gia thé thiét ké ludi hodc tAm aluminium. Chiéu cao cta gian tiy thudc vao chiéu
cao cua phong, thudng gdm 4 - 6 ting gian, khoang cach giira cac ting gian 40 cm; gian
cach mit san tir 20 - 30 cm. Chiéu rong: Gian don 60 cm, gian kép tir 1,0 - 1,2 m.



+ Hé thong quat thong gid: Lya chon va lap dat quat thong gié phu hop véi dién
tich phong nudi trong qua the dam bao do thong thoang khi trong phong, nong do khi
CO: dudi 1000 ppm trong sudt qua trinh chdm séc ndm déng triung ha thao.

- Két thuc mdi vu san Xuat, tién hanh v¢ sinh va khtr trung toan b thiét bi, khong
gian phong nudi trong qua thé nidm bang dung dich khu trung (Chloramin B,
Formaldehyde, con,...) trudc khi dua vao van hanh cho vu san xuit méi.

@) Khu viee thu hdi, so' ché san pham

- bam bao v¢ sinh, ddm bao san phém thu hai va so ché khong bi nhiém bénh,
nam moc.

- Dung cu, trang thiét bi dung dé thu hai phai dam bao vé sinh, c6 thé dung cac
chat liéu dé v¢€ sinh, khong b1 hoen gi ... nhu inox, sat son tinh di¢n.

- Pam bao cac yéu td nhiét do, dd Am, anh sang. Trong d6 nhiét d9, do am dé dam
bao san pham dugc thu hai ¢ diéu kién tot nhat, &nh sdng ddm bao cho qua trinh thao
tac, so ché thuan tién nhat.

h) Phong bdo quan san phdam

- Phong bao quan san pham phai dam bao vé sinh sach s&. Pam bao 2 yéu t6 nhiét
d6 va do am dé dam bao qua trinh bao quan 1y tudng, ngan chan sy phat trién cua vi
khuan va khong lam anh huong t6i chat lwong cua soi nam.

-Co lap dat hé thong quat gi06, may diéu hoa nhiét do, may hut am dé dam bao
nhiét d§, do am, khong khi phu hop.

Ngoai ra, can luu v dén khu vuc chira hoa chat, nguyén li¢u, vat tu dém bao sach
s&, kho rao, thoang mat, nhi¢t do dam bao chat lugng hoa chat, nguyén liéu dau vao.

2.2.1.2. Chuin bi dung cu, thiét bi

Céc dung cu, trang thiét bi can thiét cho san xuat giéng va nudi trong nam dong
trung ha thao gom co:

- Nbi hép tiét trung: Khoang nhiét 4o lam viéc tdi da 150°C; Ap suét lam viéc toi
da 2,5 atm; Céac tinh ndng an toan phai ddm bao cho nguoi st dung va moi trudng xung
quanh theo quy dinh ctia Viét Nam vé thiét bi 4p luc (theo Thong tu s6 36/2019/TT-
BLDTBXH; QCVN 01:2008/BLDTBXH).

-Ta céy an toan sinh hoc: cép I, str dung mang loc HEPA, hé théng dén UV, hé
thong den chiu sang, hé thong quat gi6 dam bao moéi truong vo trung tuyét doi, ngan
nhiem chéo (Theo ti€u chuan EN 12469:2000).

- Can phan tich 4 s6: kha nang can nho nhat 0,0001g; sai s tdi thiéu 0,1mg.

- Tt 4m: dai nhiét do hoat dong tir 5 - 60°C. Tu c¢6 thé kiém soat nhiét do, do am,
anh sang,...

- Tu sinh théi: dai nhiét d6 hoat dong tir -20°C dén +80°C, dai d6 am tir 30 - 98%,
dai nong do CO: tir 0 - 20%.

- Tu mat: dai nhiét do tur 0 - 15°C.

- Kinh h1en vi: d6 phong dai: 40 - 100 1an, duoc sir dung dé quan sat, danh gia chat

lugng hé soi nam; kiém tra kha ning nhiém khuin cta gibng ndm trong qué trinh san
Xuat glong.
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- May lac giéng: kiéu lic tron, toc dd lac 0 - 360 vong/phut, kich thudc binh lac
100-500ml, ngudn dién sir dung 220V.
- May khudy tir: toc d6 khudy tir 100 - 1500 vong/phut.
- May do pH: ding dé do d6 pH ctia méi trudng nhan gidng.
- May do d6 4m: dung dé do d6 4m khong khi trong qua trinh san xuat.

- May do cuong d¢ anh sang: dung dé do cuong do anh sang cia phong nudi soi,
phong nudi trong qua thé nam.

- May do nong do khi COa: dung dé do ndng do khi CO» ctia phong nudi soi, phong
nudi trong qua thé nim.

- May hat am: dung dé diéu tiét 46 am khong khi trong phong ciy gibng, phong
nudi soi,... Tuy thudc vao dién tich ctia phong dé Iyra chon may hat 4m c6 cong suat phu
hop véi muc dich sir dung.

- Gian gia: chét liéu inox hodc sét co son tinh dién hodc sit ma kém. Mat gian thiét
ké ludi hodc tam aluminium. Chi€u cao cua gian tuy thudc vao chiéu cao cua phong,
thuong gom 4 - 6 tang gian, khoang cach gitra cac tang gian 40 cm; gian cach mat san
ttr 20 - 30 cm. Chiéu rong: Gian don 60 cm, gian kép tir 1,0 - 1,2 m.

- May lanh cong nghiép: Cong suat tiy thudc vao dién tich phong nudi, dam bao
yéu to nhiét d§ dugc cai dat theo nhu cau s dung

- May tao 4m phun swong: cong suat phu thudc vao dién tich phong nudi trong qua
thé.

- Hé thong chiéu sang bang dén LED: Cong suat 800 - 1.000 lux.
- May say thang hoa: lya chon tiy thudc theo nhu cau san xuat ctia mdi co sd.

- May sdy nhiét: Ding de sdy phan dé sau khi thu hai, hodc chai lo, dung cu .
Cong suit phu thudc vao nhu ciu san xuit ciia mdi co so.

- Dung cu: Gom ndi inox nau moi trudong, bép dun, ca dong hoic éng dong co
thang chia thé tich, pheu thuy tinh, 6ng nghiém kich thugc 200 x 20 mm, dia petri duong
kinh 90 x 15 mm, gidy quy, 1o nhua khan loc, diia khay, khay i Inox, dao cay, que cay,
kéo, pank, dén con, may say sinh t6, bd dung cu cay gidng (kim cdy gidng), may ciy
giéng dinh luong (néu ¢6), binh tam giac 500 ml, chai thuy tinh 500ml, binh Duran 21/51,
mang loc khong khi, hop nhua PP dung tich 600 - 700 ml,...

2.2.2. Buéc 2: Chuin bi vét tw, héa chit thi nghiém

- Khoai tay: Khong thdi hong, dat cac chi tiéu an toan thyc pham (du lwong kim
loai ndng, du lugng thudc bao vé thyc vat).

- Rong phé tai: Pat cac chi ti€u an toan thuc phrflm (du lugng kim loai ndng, du
lugng thudc thuoc bao vé thuc vat, gidi han doc to vi nam).

- BOt dau nanh: Pat cac chi ti€u an toan thuc phém (du lugng kim loai nang, du
lugng thude thude bao vé€ thuc vat, gidi han doc t6 vi nam); c6 ham lugng nito dat >
5,71%, khong bién doi gen.

- Glucose: Dung trong nudi cay vi sinh vat, do tinh khiét trén 95%.

- Peptone: Duing trong nudi ciy vi sinh vat, do tinh khiét trén 95%.



7

- CaCl: Dung trong nudi cdy vi sinh vat, do tinh khiét trén 95%.
- Acid folic: Dung trong nudi cdy vi sinh vat, do tinh khiét trén 95%.
- Cao nam men: Dung trong nudi ciy vi sinh vat, do tinh khiét trén 95%.

- Gao 1Gt: Gao niu, do 4am <20%, dat cac chi tiéu an toan thuc phém (du luong kim
loai ndng, du luong thuoc thudc bao v¢ thuc vat, gidi han doc té6 vi nam), khong lan tap.

- Agar: Dung trong nudi cdy vi sinh vat, thanh phan 100% rong ciu.
- Con y té 70°, cdn y té 96°, NaOH 1M, HCI 1 M.
2.2.3. Buée 3: Tao ngudn gidng (Quy trinh nhin giong cap I; nhdn giong cap II)

- Gibng gbc 1a gidng duoc phan 1ap truc tiép tir qua thé ndm, bao tir ciia nAm hoic
so1 nam dong trung ha thado Cordyceps militaris.

- Glong cap I (meo thach) 13 ngudn gidng dugc tao ra bang cach ciy chuyén to
nam tir giong goc sang moi truong thach dinh dudng (thudng 1a potato dextrose agar)
trong diéu kién vo trung. Glong cap I co do thuan cao, khong nhiém tap, sinh truéng 6n
dinh va dugc str dung dé tiép tuc nhan giéng sang cap IL

- Gidng cap II (dang dich thé) 1a giai doan giéng trung gian duoc nhan tir giéng
cap I trén moi truong dinh dudng thich hop (moi truong dich the) nhém gla tang nhanh
sinh khéi to nim. Gidng cap II phai bao dam mat do to cao, phat trién dong déu, khong
nhiém vi sinh vat tap va duoc st dung truc tiép dé ciy vao co chit nudi trong qua thé
trong san XUuat.

a) Chudn bi méi truong nhdn giong

- M6i trudong nhan gidng cép I (meo thach): moi truong PDA (potato dextrose
agar): khoai tdy 200 g/L, dextrose 20 g/L, agar 20 g/L".

- Cach pha méi trudng PDA: khoai tay rira sach, got vo, cat 1at mong. Nau 200 g
khoai tay da cit 1at mong trong 1000 mL nudc cat 1 1an, giit soi trong khoang 5 - 10
phut. Loc thu dich chiét, loai bo can. Hoa tan 20 g dextrose vao dich chiét, thém nuéde
cat vira da 1000 mL. B6 sung thém 20 g agar, lam nong méi truong dé lam tan agar hoan
toan, thu duoc méi trudng PDA. Chia méi trudng vao chai thity tinh (chiéu cao 181 mm,
duong kinh c6 86 mm) hodc binh tam giac (dudng kinh day 105 mm; dudng kinh ¢6 50
mm; chiéu cao 175 mm). Thé tich méi truong bang 2/3 thé tich binh chira. Hap khu
trung moi truong ¢ nhi¢t do 121°C trong 60 phat. M61 tru(mg PDA sau khi 13y ra khoi
no6i hap khir tring duoc dua vao tii cdy, tién hanh d6 méi trudng vao dia petri, qua trinh
d6 moi truong vao dia petri thuc hién trong diéu kién vo trung.

- Méi trudng nhan giéng cap II (dang dich thé): Méi truong SDi,» (Dextrose 20
g/L; peptone 5 g/L, cao nam men 5 g/L)!

- Cach pha méi truong SD12 10ng: Dé pha ché 1 1it méi truong SD1s2, can chinh
xéac 20 g glucose, 5 g peptone, 5 g cao nAm men, sau d6 hoa tan trong 1000 mL nuée cat
va diéu chinh pH vé 5,5 - 6,0 bang HC1 hodc NaOH 0,1 M néu can. M6i trudng sau d6
duogc chia vao chai thuy tinh duran chiu nhiét, tiét trung ¢ 121°C trong 60 phut roi dé
ngudi. Kiém tra moi truong sau 24 - 48 gid ¢ 25-28°C dé dam bao khong nhiém khuén,
va bao quan ¢ 4°C.

1 K¢ thira tir tién bo k¥ thuat theo Quyét dinh s6 06/QD-TT-VPPN ngay 05/01/2023.



b) Nhén giéng nam déng tring ha thao

- Gzong cap I (meo thach): Ong glong gbc duge ciy chuyén vao méi truong dia
thach dé tao meo thach; Thao tac: Ong giong, moi truong thach dia chuén bi, cac dung
cu cdy d tiét trung, ong nghiém chira con dugc dua vao bén trong vung thao tac cua tu
an toan sinh hoc. Dao cay dugc tiét trung trudc khi ciy bang cach: cho dao vao ong
nghiém chira c6n 70°, lay ra va cho mili dao vao gan ‘ngon lira den con dé dao bit lira,
thao tac d6t dao duogc 1ap lai ba lan (Luu y: khong dot dao truc tiép trén ngon lira dén

con). Sau khi ti¢t trung dao bang lira ciia dén con, dit dao & vung vo trung cho dao ngudi
nhung Van gilr do ti€t trung. Sau khi dao ngudi, dung dao cit mot manh thach chua to
nam tur ong glong gbc va ciy vao dia moi truong thach PDA sao cho phan thach cua
gidng gbc tiép giap v6i bé mat moi truong thach dia, phan tin manh to. Cac dia thach
da duogc cy gidng dugce nudi G trong ti & nhiét @6 22-25°C trong 10-15 ngay. Sau thoi
gian nu6i u khoang 10 - 15 ngay giong cap I phai dam bao cac yéu cau sau: Soi ndm lan
kin bé mat moi truong mot mau ddng nhét cia soi ndm, phan nhanh manh trén bé mit
mo6i truong. Khong nhlem vi sinh vat. Nhiét 46 nu6i u, tinh trang tap nhiém, hinh thai
to ndm, mau sac to nam cua dia giéng dugc theo ddi va kiém tra hang ngay.

- Gidng cap II dang dich thé: Puong kinh khuan lac cua gidng thach dia dat 2/3
duong kinh dia thach s& tién hanh cdy vao moi truong SDix long dé tao gidng 1ong;
Thao tac: cac thao tac vo trung thuc hién twong tu thao tac ciy gidng thach. Dung dao
lay cac manh sinh khoi nam tir dia giéng thach cay vao cac binh moéi trudong SDi 2 1ong.
Céc binh giéng long da cdy dugc nudi u trong toi & nhi¢t d6 22- 25°C trong 5 - 7 ngay.
Nhiét d¢ nudi u, tinh trang tap nhiém, hinh thai to nim, mau sic to ndm, mau sic moi
truong, do duc cua dia gidng dugc theo ddi va kiém tra hang ngay.

¢) Kiém tra chdt lwong giong ndm dong tring ha thdo

- Gibng cép I (meo thach): Giéng nAm dong trung ha thao can duogc kiém tra dinh
ky trong sudt thoi gian nuoi sgi. Loai bo nhiing dia giong bi nhieém bénh, nhitng dia
giong co6 hé sgi phat trién bat thuong, cu thé nhu sau:

+ Loai bo nhimng ong glong bi nhiém nam bénh (ndm méc xanh, nam moc den,
nam méc trang...) va vi khuan voi dau hién nhén blet nhu sau: (1) Nhlem nam moc den,
mbc xanh: Trén bé mit moi trudng nhan gidng xuat hién nhitng vét bénh c6 mau den,
mau xanh...; (2) Nhiém khuan: Trén bé mat méi trudng thach xuat hién nhitng vét bénh
mau tréng duc 14 khuén lac cta vi khuén.

+ Loai bo nhimg dia giéng c6 hé soi phat trién bat thuong: Téc do phat trién hé soi
chém, h¢ so1 phén | bb khong déu trén bé mat moi truong nhén giong. Dau hiéu nhan biét
nhu sau: (1) Soi nam co lai khong hodac cham phat trién, mat do hé soi nam mong, phan
b6 khong déu; (2) Hé 501 nam Xuat hién chdm nudc 1i ti c6 mau tir tring chuyen sang
vang trong; (3) Hé soi ndm xuat hién mau bat thuong. Thong thuong hé soi nam dong
trung ha thao nuéi trong diéu kién khong c6 anh sang s& c6 mau trang, khi hé s¢gi nam
dong trung ha thao xuat hién mau sac la nhu nau, xam tro, mau tdi,... can duoc loai bo
16 gidng.

- Giéng cap II dang dich thé: Giéng nam dong trung ha thao cap 11 dich thé phai
duoc klem tra dinh ky hang ngay. Trong qua trinh klem tra loai bo cac binh dich giong
nhiém nidm méc (ndm mdc xanh, ndm méc den, ndm mdc trang .), binh dich bi nhiém
vi khuan, binh dich ¢ chat lugng hé soi khong dat tiéu chuén, cu thé nhu sau:
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+ Binh bi nhiém nam moc (nAm méc xanh, nam méc den, ndm moc trang...): Quan
sat trén thanh binh dich co6 xudt hién cac vét ddbm mau xanh, hodc den. Khi dich giong
bi nhi®m nidm mdc xanh/den thi quan sat thay xuét hién cac khuén lac cau tron, nhén,
khong c¢ tua.

+ Binh dich giéng bi nhiém vi khuan: Dich giéng bi duc, c6 mui chua.

+ Binh dich giéng ¢ hé soi nAm sinh truéng cham, khuén lac cau it.

2.2.4. Buéc 4: Lam mai treong nudi trong

a) Thanh phan méi truong bdn ran cdi tién nguon dam, nguon khodng tir thire vit

- Gao lat 30 g/hdp, bot dau nanh 2,55 g/hop.

- Dung dich dinh dudng 60 ml (Thanh phan: dich chiét rong phd tai 9,02 g/1, CaCl,
0,1 g/1, axit folic 5 pg/l).

b) Cdach chudn bi méi trieong ban rdn

- Chuan bj cac hop nhua 720 ml, kich thude (Dai 110 x Rong 10 x Cao 95 mm).
Pong 30 g gao lat vao moi hdp.

- Can 2,55 g bot dau nanh vao hop nhua da can gao lut.

- Chuan bi dich chiét rong pho tai: Rong pho tai duoc cit nho thanh ting doan 5-
10 cm, c4n rong pho tai va dong nudc cit 1 1an hoic nuéc loc RO theo ty 16 9,02 g (rong
pho tai)/ 1 lit nudce, sau d6 dun soi trong 30 phut, dé nguoi, thu ldy dich chlet Déi véi
acid folic can pha dung dich gdc trudce khi pha moi truong. Pha dung dich gbc acid folic
c6 nong do 1000X. Cach pha dung dich goc acid folic: can chinh xac 0,005 g folic acid,
hoa tan hoan toan vao 1000 ml. Dung dich dugc trit trong ti mat.

- Pha mo61 truong dinh dudng: Can chinh xac 0,1 g CaCly, 1 ml pha dung dich gbe
acid folic, dich chiét rong pho tai vira du 1000ml.

- Pong 60 ml dung dich dinh dudng cho vao mdi hop nhua, ddy miéng hop bang
mang nylon PP va ¢6 dinh béngq thun, ti¢t trung bang nd1 hap ti¢t & nhiét do 121-C trong
60 phut, sau khi hap xong thi dé ngudi ¢ nhiét do phong qua dém.

¢) Cdy giong

- Trudc khi ciy giéng can chuan bi:

+ Chuén bi phong ciy giéng va tii ciy an toan sinh hoc: Phong cdy gibng phai dam
bdo sach s¢€, thong thoang. Trudce khi tien hanh cay giong can bat den UV 30 phut, sau
doé tat dén UV va bat quat gi6 30 phut.

+ Chuan binhén lyc: Uu tién 02 nguoi/kip cay (1 ngudi chinh, 1 ngudi phu). Nguoi

tryc tiép cdy giéng can vé sinh sach s&, dau toc gon gang, mac quan 4o bao ho, sin cao
tay 40 qua khuyu tay, vé sinh canh tay va ban tay bang con 70°.

+ Chuén bi dung cu cay gidng: Gom co dén cdn, binh con, khay ciy va kim cay
giong dugc khir tring bang con 90°.

+ Trudc khi ciy giéng cip I can kiém tra lai loai bo nhiing dia giéng bi nhiém
bénh, nhitng dia gidong c6 hé soi phat trién bat thuong.

+ Trudce khi cdy gidng cap II dich thé can chuin bi: Kiém tra that k¥ binh gidng
cap II dich thé dung ching loai, c6 hé soi sinh truéong khoe, khong nhidm nim bénh,
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dung do tudi. Nén sir dung glong cap II dich thé khoang 4-7 ngay tudi. Lau sach binh
gidng cap II dich thé bang con 70° trude khi dua vao ti cay gibng.

- Tién hanh cay giong:

+ Pua kim cay glong qua 16p nilon chiu nhi¢t va phun déu dich glong 1én bé mit
gia thé. M01 hop gia thé dugc cay 7-10 ml dich glong Khi cay hét luong giong ¢ 1 binh
dich giéng cap II can tién hanh vé sinh lai kim cay bang con 90° ro1 méi chuyen sang
binh dich gibng tiép theo. Chu y, thao tac cdy giéng can nhanh chong, binh giong cap II
dich thé va hop gia thé giéng luon dé gan ngon lira dén con véi khoang cach an toan tir
15-20 cm.

+ Sau khi cly xong, cac hop gia thé duoc xép vao rd, ghi ki hiéu 16 san xuit, ngay
thang cay giéng va chuyén sang phong nudi soi.

2.2.5. Buéce 5: Giai doan nuoi sgi

- Cac hop gia the trong nam dong trung ha thdo dugc chuyén sang phong nudi soi
va vom nudi & diéu kién nhu sau:

+ Nhiét do: 20 - 22°C.

+Po am: 65 - 70%

+ Anh sang: T6i hoan toan.

+ Nong d6 khi CO,: Duéi 2000 ppm.

- Thoi gian nudi soi: 10 ngay.

2.2.6. Buére 6: Xir Iy hinh thanh qua thé va chim s6c nAm

- Sau khi két thac qué trinh wom soi, tiép tuc tién hanh céc bude sau:

+ Két thac qua trinh wom so1, tién hanh cao mit loai bo 16p sot1 bé mit cla hop co
chat va dua hop co chat vao phong nuoi trong qua the.

- Piéu kién phong nudi trong qua thé nim dong trung ha thao:

+ Nhi¢t do: 19- 21°C.

+Dg am: 90 - 95%.

+ Anh sang: Chiéu sang bang anh sang dén LED véi cudng do anh sang 800 lux,
thot gian chi€u sang 14 gio/ngay.

+ Nong do khi CO,: Dudi 1000 ppm.

2.2.7. Buée 7: Kiém tra chit lwong hop gia thé

- Trong qua trinh wom s¢i va chdm soc qua thé, tién hanh kiém tra cac hop gia thé
nudi tréng nim dong trung ha thao hang ngay theo dung quy trinh ky thuat dé loai bo
nhing hop gia thé khong dam bao chat lugng va dugc tién hanh nhu sau:

- Loai bo hop bi nhiém khuan, nhiém méc (nam méc xanh, nAm mdc den, nim
moc trang....). Dau hi¢u nhan biét nhu sau:

+ Nhi€ém nam moc xanh/nam moc den: Bi€u hién trong hdp ndm & phan co chat
hodc cay nam xuat hi¢n vét bénh c6 mau xanh, xanh luc, den.

+ Nhiém nam moc tring: Phan co chat xuat hién hé soi mau trang sau chuyén dan
sang dang bot.
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+ Nhiém vi khuan: Phan day co chit bi chua nat, hé soi nAm khong sinh trudng,
phat trién kin hdp co chat duogc.

- Loai bé nhitng hdp c6 hé soi nam sinh truong cham, c6 mau khac,... hoac hop co
hé s¢o1 nam khong c6 kha nang chuyén mau khi dua vao chiéu sang.

2.2.8. Budc 8: Thu hai va bao quan

- Khi qué thé ndm dong trung ha thao phat trién dai khoang tir 5-7 cm, phan dinh
sinh truéng qua thé nam xuat hién cham mau trang la thoi diém thu hai thich hop.

- Trong qué trinh thu hai nAm dong tring ha thao can tién hanh phén loai san pham,
loai bé cac qua thé nam c6 hinh thai, mau sac khong dat ti€u chuan.

- Qua thé ndm déng tring ha thao tuoi co thé dugc bao quan trong thoi gian 5 - 7
ngay & diéu kién nhiét d¢ 4°C. Hodc say thang hoa dat do am dudi 2% va bao quan trong
dicu kién kho rdo, thoang mat, khong c6 anh sang.
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PHU LUC

So d0 san xuat nim dong trung ha thio (Cordyceps militaris) trén mdi trueong

khoang chit thyc vt

GIONG DTHT CAP 1
DANG THACH

L

Nhigt dg: 22 - 25°C; D am 65-70%. Anh
sang: Khéng cdn dnh sang.; Nong dé khi
CO2: Dudi 2000 ppm; Thoi gian nudi sot=p>
15- 17 ngay.

GIONG PTHT CAP II
DANG DICH THE

Nhiét dp: 22 - 25°C; PG dm 65-70%. Anh sding:
Khéng can danh sang.; Nong dg khi CO2: Dudi
2000 ppm; Thoi gian nuéi soi: 15- 17 ngay. Toc do
lic giong: 160 vong/phiit (hodc khudy tir 500-600
phong/phut).

[ LAM MOI TRUONG

F

NUOI TRONG
V
[ CAY GIONG
V
| UOM SOI
Kiém tra, chon nhiéem —»
[ XU LY BE MAT

HINH THANH VA
PHAT TRIEN QUA THE

Kiéem tra, chon nhiem u

[ THU HAI VA

BAO QUAN

 SANPHAM_
NAM DPONG TRUNG
HA THAO

Thanh phan 01 1it méi truong PDA nhu sau:
khoai tay got vo 200 g/L, dextrose 20 g/L, agar
20 g/L

e pH moi truong: 5,5 - 6,0.

e Kht trung : 121°C, thoi gian 60 phut

e Thanh phan 01 lit moi truong SD1/2: Dextrose
20 g/L; peptone 5 g/L, cao nam men 5 g/L.
Khtr trung: 121°C, thoi gian 60 phit.

Moi truong nudi tréng thuc vat (hop): Gao 1a \
30 g/hop, bot dau nanh 2,55 g/hop, 60 ml dung
dich dinh dudng; dich chiét rong phé tai 9,02
g/1, CaCl; 0,1 g/1, axit folic 5 pg/lTy 1€
gao/nude =1/2

( Khtr trung: 121°C, thoi gian 60 pht.
( x R \ . g .
e Giong dong trung ha thao cap II dang dich
thé, 5-7 ngay tudi, khong nhidm bénh.

J

N Luong gidng cdy: 7-10 ml/hop gia thé.

J
Nhiét do: 20 - 22°C. N
D¢ am: 65-70%.
Anh sang: Téi hoan toan.
Nong d6 khi CO,: Dudi 2000 ppm.
Thoi gian uom: 10 ngay. )

Nhiét do: 19- 21°C,

Anh sang: 800 lux.

Thoi gian chiéu sang: 14 gio.
Do am: 90 - 95%.

Nong do CO,: Duéi 1000 ppm.

Thu héi: Qua thé dai 5-7 cm, hinh thanh
cham nho trén dinh.




