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TOM TAT

Nghién ctru nhdm xac dinh moi truong nhan giéng va nudi tao qua thé nim dong trung ha thao (Cordyceps
militaris) theo huéng hiru co. Két qua cho thdy nguén mau dugc khir tring bang ethanol 70% trong 30 gidy cho
két qua tbt nhat, voi hé soi to ndm phat trién day, nhanh chuyén sang mau cam dam, chidu dai to ndm trung binh
dat 1,475cm sau 9 ngay sau cdy. Déi v6i moi trudng nhan gibng nim déng trung ha thao (Cordyceps militaris)
dich thé gdm glucose 30g/L + 5g/L cao ndm men + 10g/L pepton + 0,2g/L B1 + 0,2g/L B8 + 200mL dich chiét
(5g/L cao ha thu 6 + 12g/L hanh tay + 7g/L ca rét + 7g/L sup lo + 160g/L khoai tiy) + 200g/L dich chiét gia dau
xanh cho két qua phu hop nhat, kich thudc ciu nim 16n nhét dat 1,1cm, tri s6 mat do quang dat 0,91. St dung
gidng dich thé nuéi cdy tao qua thé cho két qua chidu cao dat 5,0 (cm) sau 33 ngdy. Trong thi nghiém nudi tao
qué thé nam C. militaris, cong thic chira glucose 30g/L + 5g/L cao ndm men + 10g/L pepton + 0,2g/L Bl +
0,2g/L B8 +200mL dich chiét nhur mdi trudng nhan gidng + 200g/L gia + 7g/L yén mach + 5g/L bot tao spirulina
+30g gao liit : gao trang (1:1)) cho két qua tot nhat, qua thé nim xuét hién rit sém chi sau 3 ngay chuyén pha
sang, tong sb qua thé thu dugc dat 168 qua thé/hop, khdi lwong tuoi/hdp dat 32,58g .

Tir khéa: Cordyceps militaris, cong thirc gia thé, méi trwdng nhén gidng, nAm déng trung ha thio, nhong tim.

1. PAT VAN PE

Trong sb cac loai nAm ky sinh trén c6n tring
thi Cordyceps sinensis va Cordyceps militaris
tir rat 1au da duoc s dung nhu Ia nguén duoc
lidu quy dé bdi bd stc khoe va hd tro diéu tri
bénh & ngudi (Huang et al., 2009). C6 nhiéu
hoat chét sinh hoc dugc tim thay trong cac loai
ndm nay nhu adenosin, cordycepin,
polysaccharide, cac sterol, protein, acid amin,
vitamin va nhiéu nguyén t6 da luong, vi luong
thiét yéu khac (Holliday va Cleaver, 2018;
Shashidhar et al., 2013; Zhou et al., 2009) v&i
cong dung chéng oxy hoa, khang khuan, khang
nam, khang viém, khang dong té bao ung thu,
chdng oxy hoa, ting san sinh testosterol va ha
duong huyét (Yang et al., 2014). Do d6, nhu cau
str dung chiing dé bdi bd stc khoe, ting cudng
mién dich nhat 1a trong tinh hinh bung phat cta
dai dich COVID-19 1a rat 16n. Song viéc st
dung Cordyceps n6i chung con giap nhiéu han
ché néu chi dua vao nguén thu hai tir ty nhién,
gid clia san pham thudng rat cao, giao dong tir
1-2 ty/kg va rat khan hiém. Chinh vi vay di c6

nhitng nd lyc trong nghién ctru nham nhén
gidng va san xuit nim déng triung ha thao, nim
Cordyceps militaris trén moi truong nhan tao
(Das et al., 2010; Zhang et al., 2012; Nguyén
Thi Minh Hang va Bui Van Thing, 2017). Van
con nhiéu van dé chua duoc giai quyét nhu viée
sir dung hoa chét, chét kich thich sinh truong
trong nudi trong dé lai du lwong trong ndm, cac
phan tng di Gmg co6 thé xay ra do thanh phan
kitin ctia nhong tam dung 1am nguyén liéu nudi
trong ndm, mat khac nhidu khach hang cam thay
vi tanh ctia nhong trong ndm va khong thich
huong vi nay khi sir dung san pham, gia thanh
san pham con cao, quy trinh nudi ciy dai ngay,
chua tiép can duoc khach hang an chay va thu
nhap thap. Nham giai quyét nhitng van dé trén,
mot sd cong thirc moi truong hiru co da duge
tuyén chon dé thay thé nhong tam trong quy
trinh nhan gidng va nudi tao qua thé nam dong
trung ha thao (Cordycep militaris) theo huéng
hitu co.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru
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+ Ngudn gidng nam Cordyceps militaris do
Co s& san xuit thiét bi Co Y Hoa cung cép; dia

chi: 47/4* Tan Phuéc Khanh 09, Tan Uyén,
Binh Duong (Hinh 1).

Hinh 1. Gidng nim Cordyceps militar sit dung trong phéan lap

+ Puong glucose, Cao ndm men, Pepton,
Vitamin (B1, BS), ethanol (40%, 50%, 60%,
70%), khoai tay, nhong tam, gao lirc huyét rong,
gao tréng, yén mach, ha thu 6 kho, hanh tay, ca
rdt, sup lo, tring, agar.

2.2. Phuong phap nghién ciru

2.2.1. Khdo sdt anh hwéng cia néng dp
ethanol va thoi gian khir tring dén sw sinh
trwéng va phdt trién cia nidm Cordyceps
militaris

- Thi nghiém 2 yéu t5, bd tri theo kiéu hoan
toan ngu nhién véi 3 1an lap lai 8 nghiém thirc
(NT), mdi nghiém thirc khao sat 3 méu, tong s6
mau khao sat 1a 72 miu. Trong d6, yéu td A 1a
thoi gian khtr tring (30s, 60s), yéu t6 B 1a nong
do ethanol (40%, 50%, 60%, 70%).

- Str dung méi truong YPDA (yeast peptone
dextrose adenine) dé phan 1ap gidng, sau khi
chuédn bi hap khir tring ¢ 121°C trong 30 phut,
sau khi hap xong dé méi trudng ¢ nhiét do
phong ngudi dén 70°C tién hanh dua vao tu cay
vo tring d6 dia (20 mL/dia).

Chi tiéu theo doi:

- Ti 16 mAu khong nhiém trén tong sé6 mau da
dua vao nudi cdy (miu/dia);

- Ty 16 miu sdng (maiu/dia);

- Thoi gian xuét hién to ndm: dugc tinh tir ngay
dAu tién khi to nim bt dau phat trién (cm/ngay);

- Chiéu dai to trung binh: theo d&i dén hét
ngay thir 9 (cm/ngay);

- Mau sic: duogc theo ddi tir khi to nAm bit
dau phat trién dén hét ngay thw 9;

- Chiéu dai to ndm: dugc d6 bat dau tir gbe
dén cudi phan ndm lan trén bé mat moi trudng
d6 theo cac méc thoi gian 3 ngay, 6 ngay, 9 ngay
(cm/ngay).

2.2.2. Khao sdt anh huong cua logi moi truong
dén higu sudt nhén giong dich thé ciia nim
Cordyceps militaris

- Thi nghiém 1 yéu t duoc bb tri theo kiéu hoan
toan ngﬁu nhién, 3 lan 1ap lai, 5 nghiém thie (NT),
mdi NT khao sat 3 mau, tong sé mau 1a 45 mAu.

NT1 Bdi chimg (B/C): 100g/L khoai tay + 1g/L
KHoPO4 + 1g/LL MgSO4 + 1g/L Trianoni citrat +
0,25g/L Inositol + 1g/L B1 + 30g/L glucose + 5g/L.
pepton + 5g/L cao nim men.

NT2: Glucose 30g/L + 5g/L cao ndm men +
10g/L pepton + 0,2g/L. B1 + 0,2g/LL B8 + 200mL
dich chiét H + 200mL nudc dira.

NT3: Glucose 30g/L + 5g cao ndm men + 10g/L
pepton + 0,2g/LL B1 + 0,2g/LL B8 + 200mL dich
chiét H +400mL nudc dira.

NT4: Glucose 30g/L + 5g/L cao ndm men +
10g/L pepton + 0,2g/L. B1 + 0,2g/LL B8 + 200mL
dich chiét H + 200g/L dich chiét gia.

NT5: Glucose 30g/L + 5g/L cao ndm men +
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10g/L pepton + 0,2g/L. B1 + 0,2g/L B8 + 200mL
dich chiét H + 400g/L dich chiét gia.

(Dich chiét H: 5g/L cao ha thu 6 + 12g/L hanh
tay + 7g/L ca rbt + 7g/L sup lo + 160g/L khoai tay)

Chi tiéu theo doi.

- Ti 1¢ mau khong nhiém (mau/chai);

- Ti 16 mau séng (mAu/chai);

- Thoi gian xuat hién cau nim (ngay);

- Kich thudc cau ndm: 14y ngu nhién 3 ciu
nam/chai méi trudng tién hanh do sau 10 ngay
cdy gidng (cm/cau);

- Gia tri OD 600nm sau 10 ngay nudi cay.
2.2.3. Khdo sdt anh huéng ciia mét so loai moi
truwong tong hop dén sw hinh thanh va phdt trién
qud thé nam Cordyceps militaris

- Thinghiém 1 yéu t6 dugc bé tri theo kiéu hoan
toan ngéu nhién, 3 lan 1ap lai, 6 NT, mdi NT khao
sét 3 mau, tong s mau khao sat 1a 54 mau.

NTI1(d/c): Khoai tiy 100g/L + nhong tim
350g/L + 30g/L. duong glucose + 5g/L pepton +
5g/L cao nam men + 1g/L KH2PO4 + 1g/L MgSO4
+ 1g/L triamoni citrat + 0,5g/L. B1 + 0,25g/L
inositol. Gao lt: gao tring (1:1); NT2: Mbi truong
long t6i wu & thi nghiém 2 + nhong tam 350g/L,
30g/ hop gao lut: gao tring (1:1); NT3: M6i trudng
16ng t6i wru & thi nghiém 2 + 7g/L yén mach + 5g/L
bot tao spirulina + 30g/ hop gao lut: gao trang (1:1);
NT4: Moi trudng 1ong tdi wru ¢ thi nghiém 2 + 7g/L
trimg + 7g/L yén mach + 14g/L bot dau nanh +
30g/ hop gao lat: gao trang (1 : 1); NT5: Mbi
truong 1ong t6i wu & thi nghiém 2 + 14g/L yén
mach + 14g/L bot dau nanh + 5g/L bot tdo spirulina

+30g/ hop gao lut: gao trang (1 : 1).

Chi tiéu theo doi:

- Ti 1& miu khong nhiém: tién hanh do dém
sau khi cdy giéng 4 ngay (%);

- Ti 16 miu song (%);

- Thoi gian lan to: khi to ndm bat dau in to
dén khi phu kin bé mit méi trudng (ngay);

- Thoi gian xuat hién qua thé: dugc tinh khi
c¢6 hop dau tién & mdi nghiém thirc c6 mam qua
thé bang ngoi but nha 1én tir moi truong (ngay);

- Nang sudt nam:

+ Téng sb qua thé sau thu hoach chiéu cao >

lem (qua thé/hop).

+ Khdi luong qua thé twoi khi cit bo phan gia

thé sau 45 ngay (g/hdp).

- Mau sic va hinh thai cua qua thé.

- Ham lugng adenosine va cordycepin trong
qué thé & NT [xyz] dugc phén tich tai Trung tim
dich vy phan tich thi nghiém TP. Ho Chi Minh.
2.2.4. Phwong phdp xir Iy va phén tich sé li¢u

Thu thap va xir 1y sb liéu bang phdn mém
Excel 2010 va phin mém Minitab.
3.KET QUA VA THAO LUAN
3.1. Anh hwéng ciia nong dd ethanol va thoi
gian Khir trang dén sy sinh truéng va phat
trién ctia nAm Cordyceps militaris

Phan 1ap dugc gidng nam thi loai dung dich
khir tring va diéu kién v mau 1a mot trong nhiing
mdi quan tim hang dau. Nghién ctru tién hanh
khéo sat cac mirc ndng do ethanol khir tring 40%,
50%, 60%, 70% & hai mde thoi gian 30s va 60s,
két qua thi nghiém dugc tthé hién trong bang 1.

Bang 1. Chiéu dai to trung binh ciia nim C.militaris sau 3 ngay phan lap

Nong d¢ khir trang (%)

40 % 50 % 60 % 70 % TB
Thoi gian khir trung
®) 30s 0,250 0,267 0,208 0,225 0,239
60s 0,283 0,250 0,200 0,225" 0,237"
TB 0,267 0,258™ 0,225 0,204

CV (%) =4,732 F (A) = 0,01™

F (A*B) = 0,35™ F (B) = 2,50™

Ghi chii: Nhitng s6 trong cing mot cot ¢6 chit cdi giong nhau thi khdc biét khong c6 y nghia thong ké (ns)

P>0,05.
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Bang 2. Chiéu dai to trung binh ciia nAm C.militaris sau 6 ngay phan lap

Nong dd khir tring (%)

40 %

Thdoi gian khir trung 30s 1,067™
) 60s 1,067™

TB 1,067*

CV (%) = 1,645 F (A) =2,38™

50 % 60 % 70 % TB
1,041™ 0,854 0,833" 0,989"
1,108 0,883" 0,900 0,989"
1,075° 0,869" 0,867"

F (A*B) = 0,38™ F (B) = 19,97"

Ghi chii: Nhitng so trong cing mot ¢ét c6 chir cdi giong nhau thi khdc biét khong cé y nghia thong ké (ns) P

>0,05, c6 y nghia thong ké (*) P <0,05.

Bang 3. Chiéu dai to trung binh ciia nim C.militaris sau 9 ngay phan lap

Nong do khir tring (%)
40 % 50 % 60 % 70 % TB
Thoi gian khir trung 30s 1,667™ 1,650 1,650™ 1,475" 1,642
(s) 60s 1,833™ 1,683™ 1,558™ 1,492 1,483™
TB 1,750% 1,667 1,567 1,483¢
CV (%) =0,165 F (A) =2,22™ F (A*B) = 1,44™ F (B) =11,98"

Ghi chii: Nhitng s6 trong cing mét cot ¢é chit cdi giong nhau thi khdc biét khong cé ¥ nghia thong ké (ns)

P >0,05, ¢6 y nghia thong ké (*) P <0,05.

Khi khir tring mau véi hai mdc thoi gian 30s
va 60s thi 30s dat 1,642 cm khong c6 su khéc
biét vé mat thong ké véi thoi gian 60s (1,592¢m)
sau 9 ngay phan 1ap. Mau sach nhiém hoan toan.
C6 thé nhén thay cac mdc thoi gian 30s va 60s
anh huong khong dang ké dén qué trinh hinh
thanh va phat trién cia to nam C.militaris.

Khi xét vé ethanol & cac muc nong do tir 40%
- 70% cho két qua ndng do khir trung t6t nhat &
NT 40% véi chidu dai to trung binh dat
1,750cm, sau 9 ngay phan 1ap, khac biét co y
nghia vé mat thong ké. NT 70% cho két qua khir
trang thap nhét chi dat 1,483cm (Bang 3). Mau
sach nhiém hoan toan, giai doan dau toc do lan
to khong c6 su khéc biét gitra cdc nghiém thic,
sau 6 ngay nudi cdy, to ndm cé sy phan hoa rd
rét gitra cac nghiém thuc (Bang 2).

Khi xét ciing luc hai yéu td thoi gian va nong
d6 khtr trung nhan thay sau 3, 6 va 9 ngay chiéu
dai trung binh to nim khong c6 ¥ nghia vé mat
thong ké, ndng do va thoi gian khir tring tot
nhat 40% trong 60s chiéu dai to trung binh dat
1,833cm, chiéu dai to nam thip nhat chi
1,475cm khi khu trung voi ethanol 70° trong

30s. Trong qué trinh nudi trong nim ngoai yéu
t6 chiéu dai to trung binh thi mau séc to ciing 1a
mot trong nhimng yéu t6 dugc quan tim vi mau
sic to ndm 1a yéu t6 dé danh gid so bd ham
luong cordycepin trong nadm Cordyceps
militaris. Nam c6 mau cang dam ching minh
ham luong dugc chét cordycepin cang nhiéu do
d6, dé tai tién hanh tién hanh chiéu sang mau to
nam trong 48 gid sau qua trinh u téi. Két qua
cho thiy sau 48 gid chiéu sang quan sat thiy ¢
khir trung 70% trong 30s chuyén mau déu va
dam, bén canh d6 NT khir trung 40% trong 30s
chuyén mau cham, khong déu va nhat.

Sau 9 ngay phan lap hinh thai to nAm duéi
kinh hién vi ctia hai NT 70% trong 30s va NT
40% trong 60s c6 su khac biét ro rét dugce thé
hién qua hinh 2 va 3.

Tir hinh 2 cho thiy NT 70% trong 30s to ndm
chuyén mau déu, soi ndm to va day hon so voi
NT 40% trong 30s (hinh 3.3) soi ndm nho,
chuyén mau khong déu va nhat. Mat khac, khi
xét vé hinh thai to ndm sau 9 ngay nudi ciy cho
théy NT 1 (40% trong 30s) h¢ s¢gi manh, lan
nhanh, chuyén mau cham va khong déu 6 NT7

6 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP SO 2 - 2022



Céng nghé sinh hoc & Giong ciy trong

(70% trong 30s) hé soi day, lan chdm, chuyén
mau déu va dam, hinh thai to nAm duoc thé hién

¢ hinh 4.

= =

Nhu vay, khir tring & ndng do 70% trong 30s
1a diéu kién t6i wu dé vao mau, to nim phat trién
khoe chiéu dai to trung binh dat 1,475cm,
chuyén mau nhanh va vang dam, mau sach
nhiém hoan toan.

Khi so sanh két qua thi nghiém trén & cing
ndng d6 khir tring 70% trong hai mdc thoi gian
30s va 60s voi két qua nghién ciru cia Nguyén

Hinh 4. Hinh thai to' nim ¢ cac mirc nong dd va méc thoi gian khir tring

-

Thi Hong va cong sur (2019) nghién ctru vé néng
d6 khur tring phan 1ap nim & ndng d6 70% trong
60s ty 1& mau sach nhidm 92,86%, két qua cua
NT 7 (70% trong 30s) sach nhiém 100% ting
7,14% ty 1& sach bénh. Nguyén nhan dan dén su
khac biét nay c6 thé do khong cung diéu kién
nudi cy, nguén gbc miu phan 1dp mau nim
invitro nén toi uu hon mau phén lap tir tw nhién.
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3.2. Anh huéng ciia loai méi truwomg dén hiéu
suit nhan giong dich thé cia nim Cordyceps
militaris

Qué trinh nhan giébng nim Pong tring ha
thdo hién nay con mot s6 han ché nhu kich

sung hoa chat vao méi truong dinh dudng. Do
d6, nhom tac gia tién hanh nghién ctru anh
huéng cua loai méi truong dén ning suit nhan
gidng dich thé ndm C.militaris. Két qua thi
nghiém dugc thé hién & bang 4.

thude ciia cau nam khong dong di€u, chu yéu bo

Bang 4. Pac diém cau nam C.militaris sau 10 ngay nudi cay

S n Kich thwée  Thoi gian
Chi tiéu A A AL pen < aeX A%
NT D6oonm cau nam x1}at h'lgn Pac diém cau nam
(cm) cau nam
NT 1 (d/c) 1,057 0,867 3ngay  Caunam to nho khong déu, co tua gai
NT 2 0,377° 0,722° 4ngay  Ciunim nho, khong co tua gai
NT 3 0,830° 0,900° 3ngay  Caunam to kich thudc dong déu, co tua gai
NT 4 0,910° 1,100 2ngay  Céaunam to kich thudc dong déu, co tua gai
NT 5 0,757¢ 0,933° 3 ngay Céu nidm to nho khong déu, co tua gai
F 359,7" 6,17
CV (%) 0,591 3,626

Ghi chii: Nhitng s6 trong cing mét cot ¢é chir cdi giong nhau thi khdc biét khong cé ¥ nghia thong ké (ns)

P >0.01, rt c6 y nghia thong ké (**) P <0.01.

Tién hanh do OD sau khi két thic 10 ngay
nudi ciy gidng C.militaris dudi budc séng 600
nm. Két qua nghién ctru dua vao tri s6 ODsoonm
& bang 4 cho thiy, mat d6 quang NT 2 khi bd
sung 200 mL nudc dua c6 gia tri OD 1a 0,377,
khac biét rat c6 ¥ nghia théng ké véi NT 1 gia
tri & muc 1,057 cao nhat trong cac NT. Nhung

khi xét vé kich thudc cau ndm cho thay khac biét
rit c6 ¥y nghia théng ké khi NTI1 chi dat
0,867cm, NT4 bd sung 200g/L gia dat kich
thude 16n nhét 1a 1,1cm va thap nhat van 1a NT2
dat 0,722cm. Hinh thai cau ndm duoc thé hién
qua hinh 5.

Hinh 5. Cu nidm C.militaris trong cic mdi trudng dich thé khac nhau sau 10 ngay

Tir hinh 5 cho thdy cdu nim & NT4 tot nhat
cau nam phat trién nhiéu cau cac cau nim dong
déu vé hinh thai va xuit hién cau ndm sau 2 ngay
nudi lac, kém nhat 1a NT2 xuét hién ciu nim sau
4 ngay nudi, kich thudc cau nim rat nho kho
quan sat.

Sau khi ldy chi tiéu OD va kich thuéc cau
nam tién hanh cdy gidng & cac NT vao gia thé
dbi chung. Sau 4 ngay  t6i nhan thiy cac NT
lan to t6t an kin bé mat moi trudng, chuyén sang
phong chiéu sang nhan thay sau 4 ngay NT4 da
bt dau xuit hién qua thé sém nhét, NT1, NT2
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va NT3 xuat hién qua thé sau 5 ngay, cham nhat
1a NT5 sau 6 ngdy moi xuat hién qua thé.

NT4 qua thé dat 5cm sau 33 ngdy nudi trong
tiép theo dén NT1 va NT3 giao dong trong
khoang 34 — 35 ngay, kém nhét 1a NT5 va NT2
sau 45 ngay nudi qua thé khong dat 5cm.

Nguyén nhén ciia sy khac biét nay c6 thé do
mdi truong bd sung gia. Theo Nguyén Cong
Khan va cong su (2010), trong gia c6 nhiéu chit
dinh dudng, acid amin thiét yéu va khoang chat
can thiét cho su phat trién ciia nAm nhu glucid,
protein, vitamin B1, B2, B6, PP, Canxi, magie,
natri, Lysin, Valin, Cystin, Tyrosin.

Moi truong NT4 bd sung 200g/L 13 mdi
truong t6i uu nhan giéng dich thé nim
C.militaris xuat hién ciu nim sau 2 ngay nudi,
gia tri OD va kich thudc cAu nim lan luot dat

0,91 va 1,lcm sau 10 ngay nudi cdy, qua thé
xudt hién sau 4 ngay chiéu sang va dat Scm sau
33 ngay nuoi.

Khi so sanh véi két qua nghién ciru ciia Tran
Thanh Thy va Lé Vin Vang (2020) di cong bd
cong thire moi truong nhan gidng dich thé ngay
nudi cdy gébm 35% SBG (san phim phu cua
nganh cong nghiép san xuét bia), 10% glucose,
2% pepton, 2% cao nam men, 0,5% vincozy
(Vitamin nhom B) s6 lwong cau nam dat ti uu
sau 11 ngdy. Trong NT4 cho thay két qua tbi vu
sau 10 ngay nudi, sé ngay nudi ngin hon 1 ngay.
Nguyén nhan dan dén su khac biét nay c6 thé do
khac nhau vé thanh phan dinh dudng bd sung
vao méi truong nhan gidng, diéu kién nudi lic

giong nam.

Hinh 6. Qui thé nim ciia cac nghiém thirc sau 2 ngay xuit hién

Hinh 7. Qua thé nAm C.militaris sau 35 ngay nudi
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3.3. Anh hwéng ciia mot s6 loai méi truwong
tong hop dén sy hinh thanh va phat trién qua
thé ndm Cordyceps militaris

Hién nay, ngudi ta chii yéu st dung méi
truong ran chira 4u trung tdm B.mori lam co
chat chinh trong qué trinh nudi tréng ndm
C.militaris b&di nhong tam rat giau chat dam, cac
vitamin va cac chat khoang nhu canxi,
photpho... Tuy nhién, bén canh nhiing lgi ich
trén thi nhong tim con nhiéu han ché nhu:
nhong tim nudi bang khang sinh, mot s6 nguoi
tiéu dung di tng véi kitin c¢6 trong vo va chit

natri sunfit dung bao quan nhdng. Mot han ché
quan trong khac 1a nguoi an chay khong thé sir
dung dugc san phdm do moi truong bo sung
nhong tim, nhiéu khach hang khong wu thich
huong vi clia nAm vi cam giac c6 vi tanh cua
nhong... Do d6, nghién ctru tién hanh khao sat
su anh hudng cua cac loai moéi truong dén su
hinh thanh qua thé ndm C.militaris. Sau khi xac
dinh dugc moi truong t6i uu trong nhan gidng
tién hanh nuéi céy trén cac NT thi nghiém dugc
thé hién qua bang 5.

Bang 5. Khéi hrong twoi va sé qua thé nam Cordyceps militaris cia cic nghiém thirc sau 45 ngay

Khdi lwgng qua thé twoi

Ngay xuit hién qua thé

NT S6 qua thé A .
(g/hdp) (ngay)
NT1 62,784 26,589 4
NT2 107,6 27,078 4
NT3 168,00 32,58 3
NT4 84,00° 24,011 5
NT5 85,00° 22,689¢ 5
F 47,80™ 18,94
CV (%) 3,457 2,467

Ghi chii: Nhitng s6 trong cing mot cot ¢é chit cdi giong nhau thi khdc biét khong cé ¥ nghia thong ké (ns)

P >0.01, rt c6 y nghia thong ké (**) P <0.01.

Sau 45 ngay nudi trong tao qua thé nhan thay
NT1 (d/c) b6 sung 350g nhong co sb qua thé (qt)
thip nhat chi dat 62,78 qt khac biét rit co ¥ nghia
thdng ké véi NT3 bd sung 7g/L yén mach va 5 g/L
b6t tao spirulina thi s6 qua thé dat cao nhat sau khi
két thuic quy trinh nudi trong 14 168 qt.

Khi xét vé khéi lugng tuoi qua thé sau khi
thu hoach nhdn thdy khac biét rat c6 y nghia
théng ké khi NT3 khéi luong tuoi cao nhét 1a
32,58g, trong khi d6 NT1 thdp nhat chi dat
26,589¢g.

Két thuc 4 ngay 0 tdi to ndm & cac nghiém
thirc lan kin bé mat méi truong, to mau tring
bong, sau 6 gid chiéu sang dau nhan thiy NT3
chua ddi mau to, NT2,4,5 di co hién tuong ddi

mau to tir tring bong sang vang nhat, NT1
chuyén mau nhanh va c6 mau vang. Tuy nhién,
sau 3 ngay chiéu sang NT3 xuat hién qua thé
som nhat, cham nhat 1a NT4 va NT5 sau 5 ngay
moi xudt hién qua thé nim. Hinh thai to dugc
thé hién qua hinh 8.

Két thuc quy trinh nudi C.militaris nhan thay
NT4 (b6 sung 7g/L trimg, 7g/L yén mach, 14g/L
bot dau nanh) va NT5 (14g/L yén mach, 5g/L
bot tdo spirulina, 14g/L bt ddu nanh) khong
thich hop tao qua thé nim, quan sat dit diém
hinh thai qué thé ctia 2 NT (hinh 9), nhan thay
c6 hién tuong qua thé dinh lai voi nhau, cham
phat trién, trong khi 6 NT3 qua thé c6 mau cam
phat trién nhanh dong déu.
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Hinh 9. Qu4 thé nim sau 45 ngay nudi

Nguyén nhan dan dén sy khac biét nay co thé
do mai truong bd sung bot tao spirulina va yén
mach giau dinh dudng, vi trong 1kg tdo c6 chira
protein > 52%, beta-carotene (tién vitamin A) >
2250 mg/kg; sic to Zeaxanthin 3000 mg/kg; sic
t6 C-phycocyanin 8,0%, phycocyanin (thd)
>17,3%, vitamin B12 3000 mg/kg, vitamin K 20
mg/kg. Ham lugng protein trong tdo Spirulina
thudc vao loai cao nhat trong thuc phim hién
nay, 60% — 70%. Ham lugng carbonhydrate
khoang 15% — 25%, axit amin trong tao ciing rat
cao. Két thuc 45 ngay nudi trong tién hanh thu
mau thi nghiém va phan tich, so sanh v6i mau
d6i ching. Qua két qua phén tich nhan thiy mau
1 ham lugng adenosine chi dat 48 mg/kg va

cordycepin 1a 157 mg/kg trong khi d6 & mau 2
ham lugng adenosine va cordycepin cao hon &
mau 1 14an luot dat 54,4 mg/kg va 250 mg/kg va
khi so sanh ham lugng dugc chit & mau 2 véi
mau nim cia Nguyén Ngoc Trai (2017) duoc
chéat cordycepin va adenosine dat lan luot 1a
6,020 mg/kg va 80 mg/kg nhan thay mau 2 cia
thi nghiém ham luong dugc chat thap hon.
Nguyén nhan dan dén su khac biét nay c6 thé do
khac nhau vé thanh phan mai truong, diéu kién
nudi trong.

Moi trudng gia thé toi wu dé tao qua thé 1a
NT3 (méi truong 1ong tdi wu ¢ thi nghiém 2 +
7g/L yén mach + 5g/L bot tao spirulina), s6 qua
thé va khdi luong qua thé tuoi dat lan luot 13 168
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qua thé va 32,58, qua thé xuat hién sau 3 ngay
chiéu sang, phat trién dong déu c6 mau cam.

Két qua nghién ctru cho thiy NT3 cho két
qua t6t khi bd sung bot tao spirulina va yén
mach. Piéu ndy mé ra huéng san xuit nim
C.militaris khong st dung chit hoa hoc, an toan,
han ché dj ung, khong con vi tanh trong san
pham va phi hop cho ngudi an chay khi khong
sir dung nhdng tim trong san xuat..

4. KET LUAN

Phan 1ap thanh cong gidng nam Pong tring
ha thao C.militaris tir qua thé tuoi & noéng do
ethanol 70% trong 30 gidy to nam phat trién
day, chuyén mau nhanh va dam, chiéu dai to
trung binh dat 1,475cm.

St méi trudng nhéan gidng dich thé dat két
qua tot nhat ¢ nghiém thic: Glucose 30g/L +
5g/L cao nAm men + 10g/L pepton + 0,2g/L B1
+0,2¢/L B8 + 200mL dich chiét H + 200g/L
dich chiét gia kich thuéc cdu ndm 16n nhat 1a
1,1cm, mat d§ quang dat gia tri 0,910 va qua thé
dat 5 cm sau 33 ngay nudi trong.

Mo6i truong gia thé dé nudi gidng ndm
C.militaris tbi wu voi nghiém thie t6t nhat 1a:
Glucose 30g/L + 5g/L cao ndm men + 10g/L
pepton + 0,2g/L B1 + 0,2g/L. B8 + 200mL dich
chiét H + 200g/L gia + 7g/L yén mach + 5g/L
bot tao spirulina + 30g gao It : gao trang (1:1),
& nghiém thirc nay qua thé xuat hién sau 3 ngay
chiéu sang, khéi luong tuoi dat 32,58g va sb qua
thé & mirc tt nhat 1a 168 qua thé.
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EVALUATION OF CULTURE MEDIUM FOR ORGANIC-ORIENTED
CORDYCEPIN (Cordyceps militaris) PRODUCTION

Mai Hai Chau, Dang Thi Ngoc
Vietnam National University of Forestry - Dongnai Campus

SUMMARY

In order to evaluate the culture medium for organic-oriented cordycepin (Cordyceps militaris) production, a
series of experiment was investigated. Experiments on isolation conditions showed that at 70% ethanol
concentration in 30 seconds, the samples were completely clean, the mycelium grew thick, changed color quickly
and darkly, and the average silk length reached 1.475cm after 9 days transplant. For the propagation medium of
cordycepin (C. militaris), the experiment used liquid propagation medium (Glucose 30g/L + 5g/L yeast extract
+ 10g/L peptone + 0.2g/L B1 + 0.2g/L B8 +200mL H extract + 200g/L sprout extract) gave optimal results with
the largest fungal cocoon size reaching 1.1cm, optical density value of 0.91 and fruiting body reaching maximum
height 5cm high after only 33 days of transplanting medium to create fruiting bodies. In the experiment to produce
fruiting bodies of C. militaris, the formula (Glucose 30g/L + 5g/L yeast extract + 10g/L peptone + 0.2g/L B1 +
0.2g/L B8 +200mL H extract + + 200g/L price + 7g/L oats + 5g/L spirulina powder + 30g brown rice: white rice
(1:1)) gave the best results, mushroom fruit bodies appear very soon after only 3 days of phase transition, the
total number of fruit bodies obtained was 168 qt/box, the fresh weight of the box was 32.58g.

Keywords: cordycepin, Cordyceps militaris, culture medium, propgation medium, silkworm pupae.
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