BO NONG NGHIEP VA MOI TRUONG ~ CONG HOA XA HOQI CHU NGHIA VIET NAM

CUC TRONG TROT Doc 1ap - Tw do - Hanh phiic
VA BAO VE THUC VAT
Sb: 53 /QD-TTTV Ha Néi, ngay 30 thang 01 nam 2026
QUYET PINH

V@ viéc cong nhan tién bd k¥ thuit linh vue trong trot va bao vé thue vt

CUC TRUONG CUC TRONG TROT VA BAO VE THUC VAT

Can cir Quyét dinh s6 58/0D-BNNMT ngay 01 thing 3 nam 2025 ciia Bo
trwéng B¢ Nong nghiép va Méi truong quy dinh chirc ndang, nhiém vu, quyén
han va co cau té chire ciia Cuc T r5ng trot va Bao vé thuc vat;

Can cir Thong tw s6 04/2018/TT-BNNPTNT ngay 03/5/2018 ciia B Nong
nghiép va Phdt trién néng thén Quy dinh tiéu chi, trinh ti, thi tuc céng nhdn
tién b ky thudt trong néng nghiép:;

Can cir bién ban hop ngay 27 thang 12 nam 2025 cia héi dong tw vin
tham dinh tién b ky thudt; Van ban so 47[TTNC-QLKH ngay 23/01/2026 ciia
Trung tam Nghién cieu va Phat trién néng nghiép cong nghé cao vé viéc hoan
thién ho so de nghi cong nhdn tien bé ky thudt,

Theo dé nghi ciia Truong Phong Khoa hoc cong nghé.
QUYET PINH:

Piéu 1. Cong nhan tién bo ki thuat “Quy trinh san xuat nam déng trung ha
thao (Cordyceps militaris) trén méi truong khoang chét thyc vat”. Kém theo ban
tom tit mo ta tién bo k thuét (Phu luc).

Nhom tac gia tién bo ky thuat: ThS. Nguyén Pham Tric Phuong, TS.
Pham Binh Diing, ThS. Lé Van Cua, ThS. Nguyén Thanh Hién, ThS. Nguyén
Thi Loan, ThS. Hoang Pic Hiét, ThS. Pham Viét Khai, CN. Nguyén Thi Kim
Khanh, ThS. Nguyén Anh Tuyét, KS. Tran Thi An, ThS. Luong Thi Ngoc Han,
KS. P4 Thi Nhu Thao, CN. Nguyén Tran Ptc Duy, CN. Nguyén Vin Luong,
ThS. Lé Thanh Hung, ThS. Vi Thi Thu Théo, ThS. Pham Cao Khai, ThS. Pham
Quang Thang, ThS. Pham Thi Thao.

T6 chiic c6 tién bo ki thuat duoc cong nhan: Trung tdm Nghién ctru va
Phat trién Nong nghiép Cong nghé cao - Ban quan ly Khu Nong nghiép Cong
nghé cao Thanh phé Ho Chi Minh.

Piéu 2. Trung tdm Nghién ctru va Phat trién Nong nghiép Cong nghé cao,
nhom tac gia cia tién bo k§ thuat va cac don vi lién quan c¢6 trach nhiém hudng
dan, pho bién tién bo k¥ thut néu trén dé ap dung vao san xuat.

Piéu 3. Quyét dinh nay c6 hiéu luc ké tir ngay ky ban hanh.
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Piéu 4. Chanh Vin phong Cuc; Truong phong Khoa hoc cong nghé,
Giam d6c Trung tdm Nghién ctru va Phat trién Nong nghiép Cong nghé cao,
nhom tac gia, Thu truong cac td chire, don vi lién quan c6 trach nhiém thi hanh
Quyét dinh nay./.

Noi nhan:

- Nhu Piéu 4;

- Vu KHCN (dé b/c);

- Cuc truong (dé b/c);

- S& NNMT céc tinh/Tp.;

- TT Khuyén néng QG;

- Vén phong Cuc (dang Website);
- Luu: VT, KHCN.




PHU LUC
TIEN BQ KY THUAT VE
QUY TRINH SAN XUAT NAM PONG TRUNG HA THAO (Cordyceps
militaris) TREN MOI TRUONG KHOANG CHAT THUC VAT
(Ban hanh kém theo Quyét dinh sé6 53 /OP-TTTV ngay 30 thango1 ndm 2026 cia
Cuc T roA‘ng trot va Bao vé thuc vat)

1. Tén tién bd k¥ thudt: Quy trinh san xudt ndm déng tring ha thao
(Cordyceps militaris) trén moi truong khoang chat thuc vat.

2. Tac gia

2.1. Nhém tic gia: ThS. Nguyén Pham Tric Phuong, TS. Pham Pinh
Diing, ThS. Lé Van Cira, ThS. Nguyén Thanh Hién, ThS. Nguyén Thi Loan, ThS.
Hoang Pic Hiét, ThS. Pham Viét Khai, CN. Nguyén Thi Kim Khanh, ThS.
Nguyén Anh Tuyét, KS. Tran Thi An, ThS. Luong Thi Ngoc Han, KS. D5 Thj
Nhu Thao, CN. Nguyén Tran DPtrc Duy, CN. Nguyén Van Luong, ThS. Lé Thanh
Hung, ThS. Vi Thi Thu Théo, ThS. Pham Cao Khai, ThS. Pham Quang Théng,
ThS. Pham Thi Thao.

2.2. Iﬁ chirc 6 tién b k§ thuit dwoe cong nhan: Trung tam Nghién ciru
va Phat trien Nong nghiép Cong ngh¢ cao - Ban quan ly Khu Noéng nghi¢p Cong
nghé cao Thanh phé H6 Chi Minh.

- Pia chi: Ap 1, xa Nhuan Puc, Thanh phé H6 Chi Minh
- Dién thoai: 028.3537.5910
- Email: nghiencuu.ahtp@tphcm.gov.vn

3. Xudt xir ciia tién bd k¥ thuat:

Tién bo ky thuat duoc xay dung dua trén co so cac két qua nghién ctu cua
cac dé tai, nhiém vu khoa hoc va cong nghé tai Trung tim Nghién ciru va Phat
trién Nong nghiép Cong nghé cao truc thudc Ban quan 1y Khu Nong 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 sir dung
dong trung ha thao (Cordyceps militaris) trén moéi truong c¢6 nguon dinh dudng
va khoang chat thyc vat phu hop cho nguoi an chay”.

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

- Ké thira quy trinh tién bo k¥ thuat “Quy trinh san xudt nam Nhéng tring
thado (Cordyceps militaris) trén méi truong khdng sir dung nhéng tam” da duoc
cong nhan theo Quyét dinh s6 06/QD-TT-VPPN, ngay 05/01/2023 ctia Cuc Trong
trot - B Nong nghiép va Phat trién nong thon.

- Nhiém vu xay dyng va cai tién md hinh: Bao cdo so sanh gitra hai quy
trinh nudi trong dong trung ha thao (Cordyceps militaris), goém: Quy trinh 1 -
Quy trinh san Xuét nam Poéng trung ha thao trén moi truong khong su dung
nhong tam nhung van dya trén cac ngudn dinh dudng tong hop c6 ngudn gdc tir
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dong vat (long do trimg, pepton thit,...) va Quy trinh 2 - Cai tién quy trinh nudi
trong dong trung ha thao trén moi truong co nguon dinh dudng va khoang chat
hoan toan tir thuc vat, nham tao san pham thuan chay, an toan, than thi€én moi
truong va phu hop nguoi an chay.

- Nhiém vy xay dung mo hinh trinh dién: “Cai tién quy trinh nudi trong
nhong trang thao (Cordyceps militaris) trén méi trudng c6 ngudn dinh dudng va
khoang chét thuc vat ph hop cho ngudi an chay”.

4. T6ém tit ndi dung ciia tién bd ky thuat

Quy trinh san xuit nAim dong trung ha thao (Cordyceps militaris) trén moi
truong khoang chat thuc vat dugc xdy dung trén co 8O ké thira va chuan hoa mot
s6 thong s6 ciia “Quy trinh san xuat nam nhong trung thao (Cordyceps militaris)
trén moi truong khong str dung nhong tam” da dugc Cuc Trong trot - BO Nong
nghiép va Phat trién nong thon cong nhan theo Quyét dinh s0 06/Qb-TT-VPPN
ngay 05/01/2023. Piém d6i méi cbt 16i cua quy trinh nay nam & viéc thay thé
hoan toan ngudn dinh dudng dong vat (long do trang ga, pepton thit) bang cac
ngudn dam va khoang chat co ngudn gde thuc vat gom bot dau nanh va dich chiét
rong phd tai trong cong thirc moi truong nuodi trong. Bén canh do, quy trinh con
chuan hoa ngudn nguyén liéu dau vao, cic thong sO vi khi hau theo ting giai
doan sinh truong (wom soi va hinh thanh qua the) dac biét la klem soat nong do
CO,, do am va ché do chiéu sang, gop phan t6i uu hoa sy phat trién hinh thai va
tich lity hoat chat trong sinh khoi qua thé.

4.1. Noi dung ciia tién bd ky thuat

4.1.1. Buée 1: Chuin bj co sé ha tang, thiét bi, dung cu
4.1.1.1. Chuan bi co sé ha tang

a) Phong pha ché mdéi truong va khi tring

- Phong pha ché moi truong diing dé vé sinh, rira, siy cac dung cu, xi Iy,
pha ché va kht tring dung cy, moi truong nhan giéng, moi truong nudi trong.
Phong phai dam bao céc yéu cau sau:

+ Phai duoc kién cd, sach sé.

+ C6 dién tich tuong déi rong ri, thong thoang cho viéc di lai, thao tac trong khi
lam viéc;

+ C6 hé thdng dién nude diy du, an toan; co dudng thoat nudc tét.

b) Phong lam ngudi, phong cdy giong

- Phong lam ngudi: Dung chua, bao quan mdi truong sau khi da tiét trung,
can dam bao c4c yéu cau sau:

+ Phong lam nguéi dugc bd tri théng voi phong méi truong va phong cay
gidng nam dé thuan tién di chuyén mai truong trudc va sau khi cay giéng xong.

+ Kién 09, sach s& ¢6 thé thuong xuyén vé tring, khtr khuan dé giam nguy
co nhiém khuan.
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+ Puoc lip dat didu hoa dé duy tri nhiét do tir 16-18°C, may hat am duy tri
d6 am tir 65-70%; quat gi6 dé duy tri d6 thdng thoang, nong do khi CO, dudi
2000 ppm.

- Phong cay glong nam: Dung dé nhan gidng va cay chuyen gidng nam céc
cap. Phong cay giong thuong dat trong Phong lam nguoi, phong can dugc thiét ké
theo tiéu chuan phong sach (t6t nhat 12 duoc thiét ké theo tiéu chuan 1SO 14644:
2015- Tiéu chuan thiét ké, xay dung, van hanh va kiém soét chit luong cua
phong sach), dam bao cc yéu cau sau:

_+ Sach s&, thuong xuyén vo trung dé giam thiéu nguy co nhiém bénh va 6
nhiém tr bén ngoai.
+ Thong thuong sé thdng vaoi Phong lam nguoi va phong nudi giong.

+ Co thé lip dat hé thong kinh va op gach men xung quanh tuong dé dam
bao vé sinh d¢ dang.

~ +Dugc ldp dit may dieu hoa 2 chieu dé duy tri nhit do tir 20-25°C may hit
am duy tri d6 am 65-70%; quat gi6 dé duy tri do thong thoang khi trong phong;
nong do6 khi CO, dudi 2000 ppm; may loc khéng khi (néu co).

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

~ + CO6 h¢ thong dam bao an toan ddi véi nhan vién va thiét bi trong phong
cay nhu: Binh ciu hoa, bao hé lao dong, mat na...

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

¢) Phong nubi giong

- Phong nubi giong dung cho viéc nudi soi nAm, can dam bao cac yéu t6 sau:

+ Sach s&, thudng xuyén vo trung dé giam thiéu nguy co nhiém bénh va 6
nhieém tr bén ngoai.

+ Thong thudng duoc bé tri lién théng vaéi phong cay.

~ +Duoc lap dat may dieu hoa 2 chiéu d¢ duy tri nhiét do tir 20-22°C, méy hit
am deé duy tri do am tu 65-70%; quat thong gio de dieu tiet do thong thoang khi
trong phong, nong d6 khi CO, dudi 2000 ppm.

+ Trong phong cd thé b tri cac ké gian dé xép gibng.
d) Phong bdo qudn va leu giit giong
- Sach sg, thuong xuyén vo trung dé giam thiéu nguy co nhiém bénh va &
nhieém tr bén ngoai;
- Pugc I3p dat dieu hoa 2 chiéu dé duy tri nhiét do trong phong tir 20-25°C,
quat thong gio dé diéu tiét do thong thoang khi trong phong.

- Tly thoi gian va yéu cau bao quan giong nam ma trong phong c6 the b0 tri
thém hé thong ta mat va ta am.



e) Phong nuéi soi nam (phong t6i)

- Phong nudi soi diing cho viéc wom nudi hop gia thé trong nim dong tring
ha thao, phong can dam bao cac yeu t6 sau:

+ Sach s&, thuong xuyén vé triung, dé giam thiéu nguy co nhiém bénh va 6
nhieém tr bén ngoai.
+ Thong thudng duoc bé tri lién théng vaéi phong cay giong.

~ + Duoc lap dat may diéu hoa 2 chicu dé duy tri nhiét do 20 - 22°C, méy hit
am deé duy tri do am tur 65-70%; quat thong gio de dieu tiet do thong thoang khi
trong phong, nong do khi CO, dudi 2000 ppm.

+ Phong duoc thiét ké 1a phong téi hoan toan, tuy nhién can bé tri hé théng
chiéu sang thuan tién dé phuc vu cho viéc kiém tra, theo doéi su sinh truéng cua
hé sgi nam va vé sinh nha xuong.

+ Trong phong c6 thé bé tri cac ké gian dé xép hop gia thé sau khi cay
giong.

/) Phong nudi trong qud thé ndm

- Phong nudi trong qua thé nim dong trang ha thao can duogc thiét ké va
trang bi cac hé thong may méc dam bao cac yéu cau sau:

+ Phong phai duoc xay dung kién cb. Khi thiét ké phong nudi qua thé nim
déng trung ha thao can luu ¥ dén thiét ké vach va tran nha, nén st dung céc loai
vat liéu c6 kha ning cach nhiét dé gilp bao toan nhiét do, cling nhu dé tranh sy
that thoét nhiét ra moi truong, 1am tiéu tén dién nang. Hé thong tuong, tran nha
nén dung son chong am hoic 6p gach men xung quanh tuong.

+ Phong phai duoc lap dat hé thong may lanh cong nghiép, hé thong phun
swong tao am, h¢ thong dén LED chicu sang, hé thong quat thong gio, h¢ thong
gian gia dé xep hop gia thé trong nam,...

+ May lanh cong nghiép: Lua chon loai may lanh cdng nghiép c6 cong suat
phu hop véi dién tich cua phong nudi. Yéu cau nhiét d6 trong phong duy tri tur
18-20°C trong suot qua trinh cham soc qua thé nam dong trung ha thao.

+ Hé thdng chiéu sang bang dén LED: Lua chon loai bong dén chiéu sang
phu hop véi phong nudi, nén sir dung loai anh sang trang caa bong dén LED. Tuy
thudc vao kich thudc gian gia ma bd tri béong dén cho hop 1y, dam bao du anh
séng cung cap cho mdi tang gian tir 800 - 1000 lux.

+ Hé théng phun suong tao am: Lya chon may tao 4am dang phun suong c6
cong suat phi hop véi dién tich caa phong nudi. Co thé tat mo tha cong hoac
ding hé théng cam bién, khi do am xudng duéi do am cho phép thi may phun am
s& tu dong hoat dong va tu dong dirng hoat dong khi d6 4m dugc dam bao. Viéc
nay giup duy tri d6 am trong phong ludn & mac pht hop, khdng qué cao hoac qua
thap. Yéu cau do am khéng khi caa phong trén 90% trong sudt qua trinh cham
sOC qua thé nam dong tring ha thao.
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+ Gian gi4 trong nim: Chat liéu inox hoic sat co son tinh dién hoic sat ma
kém. Mit gian dé gia thé thiét ké lugi hoac tim aluminium. Chiéu cao cua gian tiy
thudc vao chiéu cao cua phong, thudng gom 4 - 6 tang gian, khoang cach giita cac
tang gian 40 cm; gian cach mit san tir 20 - 30 cm. Chiéu rong: Gian don 60 cm,
giankép tr 1,0 - 1,2 m.

+ Hé théng quat thdng gid: Lya chon va ldp dat quat théng gié phd hop véi
dién tich phong nudi trong qua thé, dam bao do thong thoang khi trong phong,
nong do khi CO, duéi 1000 ppm trong sudt qué trinh chim séc ndm dong trang
ha thao.

- Két thiic mdi vy san xuét, tién hanh vé sinh va khir triing toan bo thiét bj,
khong gian phong nudi trong qua thé nam bang dung dich khu trung (Chloramin
B, Formaldehyde, con,...) trudc khi dua vao van hanh cho vy san xuat moi.

@) Khu vuee thu hdi, so ché sian pham

- Pam bao vé sinh, dam bao san pham thu hai va so ché khéng bi nhiém
bénh, nam moc.

- Dung cy, trang thiét bj dung dé thu hai phai dam béao vé sinh, c6 thé dung
cac chat liéu de vé sinh, khdng bi hoen gi ... nhu inox, sat son tinh dién.

- Pam bao céc yéu td nhiét 46, 46 am, anh sang. Trong d6 nhiét do, d6 am
dé dam bao san pham duogc thu hai ¢ diéu kién tot nhat, anh sang dam bao cho
qua trinh thao tac, so ché thuan tién nhat.

h) Phong bdo qudn san phdm

- Phong béo quan san pham phai dam bao vé sinh sach s&. Bam bao 2 yeu to
nhiét do va do am dé dam bao qua trinh bao quan ly twong, ngan chan sy phat
trién caa vi khuan va khong 1am anh huong téi chat luong caa soi nam.

- CO lap dat hé thdng quat gi6, may diéu hoa nhiét do, may hit am dé dam
bao nhiét @6, d6 am, khong khi phu hop.

Ngoai ra, can luu y dén khu vuc chira hoa chat, nguyén liéu, vat tu dam bao
sach s¢&, kho rdo, thoang mat, nhiét d6 dam bao chat luong hda chat, nguyén liéu
dau vao.

4.1.1.2. Chuan bi dung cu, thiét bi

Céc dung cu, trang thiét bi can thiét cho san xut gidng va nudi trong nam
d6ng trung ha thao gom co:

- Noi hap tiét trung: Khoang nhiét d6 1am viéc téi da 150°C; Ap suét lam
viéc toi da 2,5 atm; Céc tinh ning an toan phai dam bao cho nguoi s dung va
moéi trudng xung quanh theo quy dinh cua Viét Nam vé thiét bi ap luc (theo
Théng tu s6 36/2019/TT-BLDTBXH; QCVN 01:2008/BLDTBXH).

- Tu cay an toan sinh hoc: cap 11, sir dung mang loc HEPA, hé thong dén
UV, hé thdng deén chiéu sang, hé thong quat gié dam bao méi trudng vo tring
tuyét d6i, ngan nhiém chéo (Theo tiéu chuan EN 12469:2000).
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- Can phan tich 4 sb: kha nang can nho nhat 0,0001g; sai s6 tdi thiéu 0,1mg.
- T am: dai nhiét do hoat dong tir 5 - 60°C. T ¢6 the kiem soét nhiét do, do
am, anh sang,...

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

- T4 mét: dai nhiét do tu 0 - 15°C.

- Kinh hién vi: d6 phong dai: 40 - 100 lan, duoc st dung de quan sat, danh
gia chat luong h¢ soi nam; kiém tra kha ning nhiém khuan cua gidng nim trong
qua trinh san Xuét glong

- My lc giong: kiéu l4c tron, toc do lac 0 - 360 vong/phut, kich thudc binh
lac 100-500ml, nguon dién st dung 220V.

- May khuay tur: toc do khudy tir 100 - 1500 vong/phdit.

- May do pH: dung dé do d6 pH ciia mdi truong nhan giéng.

- May do d6 am: dung dé do do am khéng khi trong qué trinh san xuat.

- Mdy do cuong d6 anh sang: dung dé do cuong do anh sang cua phong nudi
soi, phong nudi trdng qua thé nam.

- Mdy do noéng do khi CO,: dung dé do ndng dd khi CO, cua phong nudi soi,
phong nubi trong qua thé nam.

- May hit 4m: dung dé diéu tiét do am khang khi trong phong cay giong,
phong nudi soi,... Tay thugc vao dién tich cua phong dé lua chon may hit am cé
cong suat phu hop vai muc dich st dung.

- Gian gia: chat ligu inox hoc sét c6 son tinh dién hogc sat ma k&m. Mt
gian thi€t ke ludi hoac tam aluminium. Chi€u cao cua gian tuy thugc vao chieu
cao cua phong, thuong gom 4 - 6 tang gian, khoang cach gitra cac tang gian 40
cm; gian cach mat san tir 20 - 30 cm. Chiéu rong: Gian don 60 cm, gian kép tir
1,0-12m.

- May lanh cdng nghi¢p: Cong suat tly thuoc vao dién tich phong nudi, dam
bao yeu to nhiét do dugc cai dat theo nhu cau sir dung

- May tao am phun swong: cong suit phu thugc vao dién tich phong nudi
trong qua the.

- Hé thdng chiéu sang bang dén LED: Cong suat 800 - 1.000 lux.

- May say thing hoa: lya chon tly thudc theo nhu cau san xuat cia mdi co
S0,

- May say nhiét: Dung dé Say phan dé sau khi thu hai, hoac chai lo, dung cu

.. COng suat phi thugc vao nhu cau san xuat cia mdi co so.

- Dung cy: Gom ndi inox nau moi truong, bép dun, ca dong hoic dng dong
c6 thang chia thé tich, phéu thuy tinh, ong nghiém kich thudc 200 x 20 mm, dia
petri duong kinh 90 x 15 mm, gidy quy, ré nhua, khan loc, diia khay, khay inox,
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dao Cay, que Cay, kéo, pank, dén con, may say sinh t, bo dung cu cay gidng (kim
cay gidng), may cay gidng dinh luong (néu co), binh tam giac 500 ml, chai thuy
tinh 500ml, binh Duran 21/51, mang loc khdng khi, hop nhua PP dung tich 600 -
700 ml,...

4.1.2. Buéc 2: Chuan bi vat tw, héa chat thi nghiém

- Khoai tay: Khong thoi hong, dat cAc chi tiéu an toan thuc pham (du luong
kim loai nang, du Iuong thuoc bao vé thuc vat).

- Rong pho tai: dat cc chi tiéu an toan thyc pham (dw lugng kim loai ndng,
du Iwgng thuoc thuoc bao vé thuc vat, gisi han doc to vi nam).

- Bot dau nanh: dat cac chi tiéu an toan thuc ph;im (du luong kim loai nang,
du Iwgng thuoc thuoc bao vé thuc vat, gidgi han doc to vi nam); c6 ham luong nito
dat > 5,71%, khong bién doi gen.

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

- Peptone: Duing trong nudi cy vi sinh vat, d6 tinh khiét trén 95%.

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

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

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

- Gao lut: Gao ndu, do am <20%, dat cac chi tiéu an toan thyc pham (du
lugng Kim Ioa~i nang, du lugng thuoc thuoc bao vé thuc vat, gisi han doc to vi
nam), khong lan tap.

- Agar: Dung trong nudi cay vi sinh vat, thanh phan 100% rong cAu.

- Con y té 70°, cdn y té 96°, NaOH 1M, HCI 1M,,...

~ 4.1.3. Buoc 3: Tao ngudn gidng (Quy trinh nhdn giong cdp I; nhan giong
cap 1l)

- Giér}g gdc 1a gidng dugc phan 1ap truc tiép tir qua thé nim, bao tr cia nAm
hodc sgi nam dong trung ha thao Cordyceps militaris.

- Gidng cép I (n,qeo thach) 1a ngudn gidng duoc tao ra bang cach ciy chuyén
to nam tu giong goc sang moi truong thach dinh dudng (thuong la potato
dextrose agar) trong dleu kién vo tring. Gidng cap Tco do thuan cao, khong

nhiém tap, sinh truong 6n dinh va duoc st dung dé tiép tuc nhan gidng sang cip
Il.

- Glong cap II (dang dich thé) 1a giai doan giéng trung gian duoc nhéan tir
gidng cap I trén moi truong dinh dudng thich hop (mdi truong dich thé) nham gia
tang nhanh sinh khéi to ndm. Gidng cép II phai bao dam mat do to cao, phat trién
dong déu, khong nhiém vi sinh vat tap va duoc sur dung truc tiép dé cay vao co
chat nudi trong qua thé trong san xuat.

a) Chudn bi méi trwong nhdn giong
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- Moi truong nhan giéng cip I (meo thach): moéi truong PDA (potato
dextrose agar): khoai tay 200 g/L, dextrose 20 g/L, agar 20 g/L%.

- Cach pha moi truong PDA: khoai tay rira sach, got vo, cit lat mong Nau
200 g khoai tiy dd cat lat mong trong 1000 mL nudc cat 1 lan, gitr soi trong
khoang 5 - 10 phut. Loc thu dich chiét, loai bo cin. Hoa tan 20 g dextrose vao
dich chiét, thém nudc cat vira dit 1000 mL. B6 sung thém 20 g agar, lam nong
moi truong dé 1am tan agar hoan toan, thu duwoc méi truong PDA. Chia mdi
truong vao chai thuy tinh (chiéu cao 181 mm, dudng kinh ¢6 86 mm) hodc binh
tam giac (dudong kinh day 105 mm; dudng kinh ¢ 50 mm; chiéu cao 175 mm).
Thé tich méi trudng bang 2/3 thé tich binh chia. Hap khir tring mdi truong &
nhiét d6 121°C trong 60 phut. Mbi truong PDA sau khi lay ra khoi ndi hap khir
trung dugc dua vao ta cdy, tién hanh d6 méi trudng vao dia petri, qua trinh d6
moi trudng vao dia petri thyc hién trong diéu kién vo tring.

- Mo1 trudong nhan glong cap 11 (dang dich thé): M6i truong SDyj, (Dextrose
20 g/L; peptone 5 g/L, cao nam men 5 g/L)!

- Cach pha méi truong SDyj, 1ong: Dé pha ché 1 lit moi truong SD1p, can
chinh xac 20 g glucose, 5 g peptone, 5 g cao ndm men, sau do hoa tan trong 1000
mL nudc cat va diéu chinh pH vé 5,5 — 6,0 bang HC1 hodc NaOH 0,1 M néu cén.
Moi truong sau do dugc chia vao chai thuy tinh duran chiu nhiét, ti€t trung &
121°C trong 60 phit roi dé ngudi. Kiém tra moi truong sau 24 — 48 gio & 25—
28°C dé dam bao khong nhiém khuan, va bao quan & 4°C.

b) Nhén giong nam dong tring ha thdo

- Gzong cap I (meo thach): Ong glong goc duoc cdy chuyén vao moi truong
dia thach dé tao meo thach; Thao tac: Ong giong, moi truong thach dia chuan bi,
cac dung cu ciy d tiét trung, Ong nghiém chira con duge dua vao bén trong vung
thao tac ctia ti an toan sinh hoc. Dao cdy dugc tiét trung trude khi cay bang céch:
cho dao vao 6ng nghiém chira con 70°, léy ra va cho miii dao vao gén ngon ltra
dén con dé dao bt lira, thao tac ddt dao duoc 1ap lai ba lan (Luu y: khong ddt dao
truc tiép trén ngon lira dén con). Sau khi tiét trung dao bang lira cua dén con, dat
dao ¢ vung vO trang cho dao ngudi nhung van gitr do tiét trung. Sau khi dao
ngudi, dung dao cit mot manh thach chira to ndm tur ong giong gbc va cay vao
dia moi trudng thach PDA sao cho phan thach cua gidng gbc tiép giap voi bé mit
moi truong thach dia, phan tan manh to. Cac dia thach da dugc cay glong duoc
nudi u trong ti ¢ nhiét d6 22-25°C trong 10-15 ngay. Sau thoi gian nudi u khoang
10-15 ngay gidng cap I phai dam bao cac y€u cau sau: S¢i nam lan kin bé mat
moi truong mot mau dong nhat cta sgi nAm, phan nhanh manh trén bé mat moi
truong. Khong nhlem vi sinh vat. Nhiét d6 nudi u, tinh trang tap nhiém, hinh thai
to nam, mau sac to Nam cua dia giéng duoc theo ddi va kiém tra hang ngay.

- Gidng cap 11 dang dlch’the: buong kinh khuan lac ciia giong thach dia dat
2/3 duong kinh dia thach s€ tién hanh cay vao moi truong SDyy, 16ng dé tao giong

1 K¢é thira tir tién bo k¥ thuat theo Quyét dinh s6 06/QD-TT-VPPN ngay 05/01/2023.
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16ng; Thao tac: cac thao tac vo trung thuc hién tuong tu thao tac cay glong thach.
Dung dao ldy cac manh sinh kh01 nam tur di fa giong thach cay vao cac binh moi
truong SDyy, 16ng. Céc binh giéng long da cdy duoc nudi 0 trong toi & nhi¢t do
22- 25°C trong 5-7 ngay. Nhiét d6 nudi u, tinh trang tap nhiém, hinh thai to nam,
mau sdc to nAm, mau sic mdi truong, do duc cua dia gidng dugc theo ddi va kiém
tra hang ngay.

¢) Kiém tra chdt lirong giong nam déng tring ha thdo

- Gibng cap I (meo thach): Gidng nam dong trung ha thao can du’Q’CNKiém tra
dinh ky trong suot thoi gian nuc“)iq soi; Loai bo nh&ng dia giong bi nhiém bénh,
nhiing dia giong ¢ hé sgi phat trién bat thuong, cu thé nhu sau:

+ Loai bo nhiing ong giong bi nhiém nam bénh (nam moc xanh, nam mac
den, nam méc trang ) va vi khuan véi dau hién nhan blet nhu sau: (1) Nhiém
nam méc den, moc xanh: Trén bé mat moi tredng nhan glong xuat hién nhiing
vét bénh c6 mau den, mau xanh...; (2) Nhidm khuan: Trén bé mit méi trudng
thach xuat hién nhiing vét bénh mau trang duc 1a khuan lac caa vi khuan.

+ Loai bo nhiing dia giéng c6 hé soi phat trien bat thuong: Toc do phét trien
hé soi cham, hé soi phan b khong déu trén bé mat moi truong nhhan giong. DAu
hiéu nhan biét nhu sau: (1) Soi nam co lai khong hodc cham phat trién, mat do hé
soi nAm mong, phan bb khong déu; (2) Hé soi nam Xuat hién cham nudc 1i ti co
mau tlr trang chuyén sang vang trong; (3) He soi nam xuét hién mau bat thudng.
Thong thuong hé s¢i ndm dong trung ha thao nuoi trong dleu kién khong c6 anh
sang s€ cO mau trang, khi h¢ sgi ndm dong trung ha thao xuat hién mau sic la nhu
niu, xam tro, mau t6i,... can dugc loai bo 16 gidng.

- Giong cap I dang dich thé: Gibng ndm dong trung ha thao cap 1l dich thé
phai dugc Kiém tra dinh ky hang ngay. Trong qua trinh kiém tra loai bo cac binh
dich giong nhiém nam méc (nAm méc xanh, nam moc den, nAm méc trang...),
binh dich bi nhim vi khuan, binh dich c6 chat luong hé soi khong dat tiéu chuan,
cu thé nhu sau:

~+ Binh bi nhim nam moc (nam moc xanh, nam méc den, ndm moc
trang...): Quan sét trén thégh bir)h djch cO xuat hién cac vét dom ’mau >§anh, hoac
den. Khi dich giong bi nhiem nam moc xanh/den thi quan sat thay xuat hién cac
khuan lac cau tron, nhan, khéng co tua.

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

+ Binh dich giéng c6 hé sgi ndm sinh trwéng cham, khuan lac cau ft.

4.1.4. Buéc 4: LAm mdi trudng nudi trong

a) Thanh phan méi trrong ban ran cdi tien nguén dam, nguon khoang tir theec vt

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

- Dung dich dinh dudng 60 ml (Thanh phan: dich chiét rong phoé tai 9,02 g/l
CaCl, 0,1 g/l, axit folic 5 pg/l).
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b) Cach chudn bj méi truong ban rdn

- Chuan bi c&c hop nhya 720 ml, kich thudc (Dai 110 x Rong 10 x Cao 95
mm). Pong 30 g gao lut vao moi hop.

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

- Chuan bi dich chiét rong phé tai: Rong pho tai duoc cat nhé thanh ting
doan 5- 10 cm, c&n rong pho tai va dong nudc cat 1 1an hoge nudc loc RO theo ty
1€ 9,02 g (rong pho tai)/ 1 lit nudce, sau d6 dun soi trong 30 phut, dé nguoi, thu lay
dich chiét. Béi vai acid folic can pha dung dich g6c trude khi pha méi truong.
Pha dung dich géc acid folic c6 ndng d6 1000X. Cach pha dung dich géc acid
folic: can chinh xac 0,005 g folic acid, hoa tan hoan toan vao 1000 ml. Dung dich
duoc trir trong ta mat.

- Pha mo6i truong dinh dudng: Can chinh xac 0,1 g CaCl;, 1 ml pha dung
dich goc acid folic, dich chiét rong pho tai vira da 1000ml.

oo Pong 60 ml dung djch dinh‘ dudng cho vao moi ‘hép r]huq, day miéng hop
bang mang nylon PP va co dinh bang thun, tigt trung bang noi hap tiét ¢ nhiét do
121-C trong 60 phut, sau khi hap xong thi dé nguéi ¢ nhiét do phong qua dém.

¢) Cdy giong
- Trudc khi ciy gidng can chuan bi:

+ Chuan bj phong cdy gidng va ti cdy an toan sinh hoc: Phong cay gidng
phai dam bao sach s, thong thoang. Trude khi tién hanh cdy giéng can bat dén
UV 30 phut, sau d6 tat dén UV va bat quat gié 30 phut.

+ Chuan bi nhan lyc: Uu tién 02 nguoi/kip cay (1 nguoi chinh, 1 ngudi
phu). Nguoi truc tiép cay gidng can vé sinh sach s&, dau toc gon gang, mic quan

40 bao h, sin cao tay 40 qua khuyu tay, vé sinh cénh tay va ban tay bang con
70°.

+ Chuan bi dung cu cay glong Gom c6 deén con, binh con, khay cy va kim
cdy gibng duogc khir tring bang con 90°.

_+ Truge khi ciy glqng cap I can kiém tra lai loai bo nhing dia gidng bi
nhiém bénh, nhitng dia giong cé hé sgi phat trién bat thuong.

+ Trude khi céy gidng cip II dich thé can chuan bi: Kiém tra that k¥ binh
glong cap II dich thé dung chung loai, co h¢ soi sinh truong khoe, khong nh1em
nam bénh, ding do tu01 Nén su dyng glong cap II dich thé khoang 4-7 ngay tudi.
Lau sach binh giéng cap II dich thé bang con 70° trudc khi dua vao ti cay giéng.

- Tién hanh cay gidng:

+ Pua kim cay glong qua 16p nilon chiu nhiét va phun déu dich glong 1én bé
mat gia thé. Mdi hop gia the duoc cay 7-10 ml dich giong. Khi cay hét luong
glong & 1 binh dich giéng cap 11 can tlen hanh vé sinh lai kim cay bang con 90°
roi méi chuyén sang binh dich gidng tiép theo. Chu y, thao tic cay gibng can
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nhanh chéng, binh gidng cap II dich thé va hop gia thé gidng ludn dé gan ngon
Ira dén con véi khoang cach an toan tir 15-20 cm.

+ Sau khi cay xong, cac hop gia thé duoc xep vao 16, ghi ki hiéu 16 san xuét,
ngay thang cdy giong va chuyén sang phong nudi soi.

4.1.5. Budc 5: Giai doan nudi s¢i

- Cac hop gia thé trf}ng nam déng tring ha thao duoc chuyén sang phong
nuoi soi va wom nudi ¢ diéu kién nhu sau:

+ Nhiét do: 20 - 22°C.

+ D¢ am: 65 - 70%

+ Anh sang: T6i hoan toan.

+ Noéng d6 khi COz: Duéi 2000 ppm.

- Thoi gian nudi soi: 10 ngay.

4.1.6. Buéc 6: Xir ly hinh thanh qua thé va chim séc nam

- Sau khi két thuc qua trinh wom soi, tiép tuc tién hanh céac bude sau:

+ Két thic qua trinh wvom so1, tién hanh cao mit loai bo 16p soi bé mit cla
hop co chat va dua hdp co chat vao phong nu6i trong qua the.

- Piéu kién phong nudi trong qua thé nam dong tring ha thao:

+ Nhiét do: 19- 21°C.

+ D¢ am: 90 - 95%.

+ Anh sang: Chiéu sang bang anh sang dén LED véi cudng do 4nh sang 800
lux, thot gian chi€u sang 14 gid/ngay.

+ Noéng d6 khi COz: Duéi 1000 ppm.

4.1.7. Buée 7: Kiém tra chat lwong hop gia thé

- Trong qua trinh wom so¢i va cham soc¢ qua thé, tién hanh kiém tra cac hop
gia thé nuoi trong nam dong trung ha thao hang ngay theo ding quy trinh k¥
thuat dé loai bo nhiing hop gid thé khong ddm bao chat luong va dugc tién hanh
nhu sau:

- Loai bé hop bi nhiém khuén, nhiém méc (ném mbc xanh, nAm mdc den,
nam moc trang....). Dau hi€u nhan biét nhu sau:

+ Nhiém nam méc xanh/nam médc den: Biéu hién trong hop nim ¢ phan co
chat hoac cdy nam xuat hién vét bénh cé mau xanh, xanh luc, den.

+ Nhiém nam mdc tring: Phan co chéat xuat hién hé soi mau tring sau
chuyén dan sang dang bot.

+ Nhiém vi khuan: Phan ddy co chét bi chua nat, hé sgi nam khéng sinh
trudng, phat trién kin hép co chat duoc.
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- Loai bo nhimg hdp co hé soi nam sinh truong cham, co mau khac,... hoac
hdp c6 hé sgi nam khdng cé kha nang chuyén mau khi dua vao chiéu sang.

4.1.8. Budc 8: Thu hai va biao quan

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

- Trong qué trinh thu hé&i ndm dong trung ha thao can tién hanh phén loai san
pham, loai bo cac qua thé nam cé hinh thai, mau sac khong dat tiéu chuan.

- Qua the ndm dong tring ha thao tuoi ¢6 thé dugc bao quan trong thoi gian
5-7ngay ¢ diéu‘kién nhiét d6 4°C. Hoac say thing hoa dat d0 am dudi 2% va
bao quan trong diéu kién kho rao, thoang mat, khdng c6 anh sang.

4.2. Pia diém ng dung

Quy trinh nay duoc ap dung trén pham vi toan quéc.

4.3. Pham vi/diéu kién vng dung

Diéu kién ap dung: Co s¢ nudi trong niam déng trung ha thao c6 phong nudi
trong duoc thiét ké va trang bi hé thong kiém soat méi truong phu hop: nhiét do

tir 19- 21°C; d6 am tir 90 - 95%; hé théng chiéu sang bang deén LED véi cuong do
anh sang 800 lux, thoi gian chiéu sang 14 gio/ngay; nong do khi CO, <1000 ppm.
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