Nghién cuu

NGHIEN CUU ANH HUONG CUA PQ PH VA NGUON
CARBON DPEN TANG TRUONG HE SQI PONG TRUNG
HA THAO (CORDYCEPS MILITARIS NBRC 9787)
TRONG MOI TRUONG THACH

Pam Thi Hao', Nguyén Thi Kim Ciic?
ISinh vién 60SH - B mén Cong nghé Sinh, Truong Pai hoc Thuy loi
*Truong Pai hoc Thuy loi
Tém tit
Ndm dong trung ha thao - (Cordyceps militaris NBRC 9787 - Nhdt Ban) da va
dang dwoc coi la mot logi duoc liéu cao cd}) trong s6 cac loai thdo duorc. Trong nghién
cieu nay, anh huong cua pH (4,0 - 4,5; 6,5 - 7,0; 8,5 - 9,0), nguén carbon (Glucose va
Saccarose) t6i sinh khoi va dwong kinh vong ndm ciia méi truong thach trong nhdn
nudi giong déng trimg ha thao da dwgc nghién ciru va danh gia. Két qua cho thdy, pH
16t nhdt cho sinh trieong ciia giong nam dong trimg ha thao la pH ~ 6,5 -7,0. O diéu
kién méi truong c6 pH ~ 4,0 - 4,5, hé soi nam dwong nhw khéng phat trién, ching cé
thé phdt trién ¢ pH ~ 8,5 - 9,0. Khi xem xét nguén carbon, két qua cho thdy khong co sy
khdc biét c6 y nghia thong ké trong kich thwéc vong nam va khoi lwong hé soi nam khi
nudi trong trong méi trieong bé sung dwong Glucose va dwong Saccarose. Tuy nhién,
khi xem xét tinh phé dung va gid thanh ciia hai nguon dwong thi nguon dirong Glucose
thwong dwoc sir dung dé nudi trong nam dong trimg ha thao.
Tir khéa: Pong trung ha thao: Cordyceps militaris; Nam; Tang truong hé soi;
Mobi truong thach.
Abstract

Study on the effect of pH and carbon source of the agar culture on the growth of
mycelial biomass of Cordyceps militaris NBRC 9787

Cordyceps militaris NBRC 9787 - Japan, has been and is being considered as a
superior herb among herbs. In this study, the effect of pH (4.0 - 4.5; 6.5 - 7.0; 8.5 -
9.0), carbon source (Glucose and Sucrose) on mycelial biomass and ring diameter in
agar medium culture of cordyceps was carried out. The results showed that the best
pH for the growth of C. militaris was pH ~ 6.5 - 7.0. In environmental conditions
with pH ~ 4.0 - 4.5, mycelium does not seem to grow, they can grow at pH ~ 8.5 - 9.0.
When considering the carbon source, the results showed that there was no statistically
significant difference in the size and biomass of the mycelium ring when grown in
the medium supplemented with Glucose and Sucrose. However, when considering the
popularity and cost of the two sugar sources, the glucose source is often used to grow

cordyceps mushrooms.

Keywords: Cordyceps militaris; Fungi; Mycelia growth; Agar medium culture.
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1. Mé& dau

Néam dugc liéu tir 1au d3 1a mot phan
quan trong cta van héa va nén vian minh
nhan loai, dac biét cac loai trong giéng
Cordyceps dugc danh gia cao do chua
nhiéu hop chét dugc lidu [16]. Dong tring
ha thao thudc giong Cordyceps 1a mot
loai nAm dugc liéu c6 phan b6 rat han ché
trong tu nhién va dugc nudi trong trong
diéu kién hoang da. Gan day, loai nAm nay
da duoc nghién ctru dé nudi trong trong
mdi truong nhan tao. Nam dong tring ha
thao 1a cac loai ndm ki sinh trén sau non,
nhong hodc siu truong thanh cta mot sb
loai con tring. Pén nay, cac nha khoa hoc
da phat hién dugc hon 400 loai nam dong
trung ha thao thu¢c chi Cordyceps nhung
chi c6 02 loai dugc chu trong nghién ctru
nhiéu 13 Cordyceps sinensis va Cordyceps
militaris do chung mang gié tri dugc li€u
cao [12 - 15].

Loai ndm C. militaris tim thiy &
vung nui c¢6 d§ cao 2.000 - 3.000 m so
v6i mye nude bién, phan b rong (Trung
Qudc, Nhat Ban, Han Qudc va mot sd
nudc trong khu vuc BDong Nam A). Nam
C. militaris ¢6 ham luong cac chét cé
hoat tinh sinh hoc cao nhu cordycepin,
manitol, cordypolysaccarid, superoxide
dismutise, axit amin, adenosine va nhiéu
thanh phan khac tuong dwong, tham chi
con cao hon cua loai C. sinensis. Pay la
nhirng dugc lidu quy giup hd trg va bo
sung sic khoe hé mién dich, tiéu hoa,
tuan hoan, than kinh, ho hap va hé sinh
duc cua co thé con nguoi [1, 5, 9, 18,
23]. Viéc nudi trong C. Militaris trong
diéu kién nhan tao ciing kh4 thuén loi [6,
11] véi cac quy mo6 khac nhau trong thoi
gian khong ngin [12].

Nghién ciru

Trudc nhimg dién bién bat thuong
cua dai dich COVID-19 va cac dich bénh
bung phat trong giai doan gan day, nhiéu
nghién cuu da chi ra vai trd0 cua dong
trung ha thao trong hd tro diéu tri va phuc
hdi bénh nhan nhiém va sau nhiém bénh.
Céc nghién ciru khoa hoc chi ra rang RNA
trong by gen cua virus COVID-19 c6 do
3’ - plyadenyl héa cao va dan dén tong
hop tat ca cac protein cia nd. Vi vdy, mot
dinh hudng trong diéu tri 13 1am mat 6n
dinh cdc RNA COVID-19 bing cach tic
ché qua trinh polyadenyl héa, tiép d6 né
c6 thé budc e ché su nhéan 1én cua virus
trong vat chu.

Cordycepin, mot trong cac chit c6
hoat tinh sinh hoc cuia dong trung ha
thdo, dang duogc tht nghiém lam sang
(NCTO00709215) do kha nang hoat dong
nhu mot chat irc ché poly (A) polymerase
va cham dat qua trinh tong hgp protein
sém. Ngoai ra, cordycepin cho thdy
ai luc lién két manh véi protein da
chimg thuc tiém ning diéu tri chdng lai
COVID-19. Vi cordycepin cho két qua
tién 1am sang va lam sang vé cac hoat
dong khang vi rat. Do do, cong dong
thé gioi dé nghi str dung cordycepin dé
kiém tra tinh hiéu qua va an toan trong
diéu tri COVID-19 [2, 17].

Do gid tri dugc li¢u, gia tri kinh
té cao va tinh kha thi cta viéc nudi ndm
Cordyceps militaris & cac quy mo tir nho
dén 16n, viéc phat trién cac nghién ciru vé
nudi trong ndm Cordyceps militaris tir giai
doan phét trién gidng dap ing nhu cau cia
thi truong 12 hét sirc can thiét. Trong nghién
ctru ndy, nhom nghién ctru tap trung danh
gid anh huéng cia ndng d6 pH va ngudn
carbon dén tang truong hé soi dong tring
ha thdo trong moi truong thach.
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2. Vat liéu va phuwong phap nghién
curu

2.1. Vat liéu nghién curu

Gidéng nam Cordyceps militaris
NBRC 9787 - Nhat Ban duoc nuoi céiy

tao nguodn giéng trén moi trudong PDA
(Potato Dextrose Agar) - thach - c6 thanh
phan méi trudng twong Gng véi cong
thirc thi nghiém (CT) trong Bang 1. Véi
mdi cong thirc, thi nghiém dugc lap lai
tr5 - 7 lan.

Bdng 1. Cdc cong thirc thi nghi¢m cua nghién ciu

Khoai tay Gia do Pepton Aga

TT | CT pH Carbon (%) (%) (%) (%) (%)
1 G4 4,0~4)5 20 % Glucose 20 20 0,1 1,6
2 Go6 6,5~17,0 20 % Glucose 20 20 0,1 1,6
3 G8 8,5~9,0 20 % Glucose 20 20 0,1 1,6
4 S4 4,0~45 20 % Saccarose 20 20 0,1 1,6
5 S6 6,5~7,0 20 % Saccarose 20 20 0,1 1,6
6 S8 8,5~9,0 20 % Saccarose 20 20 0,1 1,6

2.2. Phwong phdp nghién ciru

2.2.1. Méi trwong nudi cdy

Hon hop cac nguyén liéu da chuan
bi dugc khu tring ¢ 121°C trong 19 phut.
Moi truong dugc chura trong céc dia pettry
da khir trung va dé ngudi, san sang dé cay
gidng nam.

Gidng ndm trong trén moi truong
thach trong diéu kién t8i hoan toan & nhiét
do 20 - 25°C.

2.2.2. Theo doi thi nghiém va xur ly

Trong qua trinh thi nghiém, khdi
luong ban dau va bién dong khdi lugng
cta dia thach, duong kinh (02 vi tri ¢6
dinh trén mat dia) ban dau va bién dong
duong kinh trung binh ctia vong ndm trén
dia thach dugc xac dinh 02 ngay/01 lan.

Khéi lugng h¢ sogi trong mdi dia
thach (twong tng vdi céc cong thirc thi
nghiém) cling dugc quan sat va can do véi
chu ky 02 ngay/01 lan.

S liéu dugc phan tich thdng ké trén
phan mém Microsoft Excel dé xac dinh
su khac biét co y nghia théng ké vé tang

14

truong khoéi luong va duong kinh vong
nam cua moi cong thie thi nghiém.

3. Két qua va thao luin

3.1. Bién dpng khoi lwong hé soi
dong trung ha thdo

Theo doi sy phat trién cua hé soi trén
bé mat moi truong thach cho thiy (Hinh
1):

- Sau 2 - 4 ngay, tr md hé soi cay
ban dau, hé soi bt dau phat trién lan ra
xung quanh, tao khudn lac c6 dudng kinh
khoang 1 cm, hé soi mong, mau tring
bong;

- Sau 6 - 8 ngay, hé soi phat trién
manh, lan ra bé mit moi truong, day, dai,
mau tréng bong, bé mit hé soi min;

- Sau 10 - 12 ngay, hé soi pH kin bé
mat moi trudng, day, dai, mau trang bong,
bé mit hé soi min;

- Sau 18 - 20 ngay, h¢ soi ngirng phat
trién theo bé rong, 16p h¢ soi day, dai, bé
mait min, mau tréng bong, 161 chuyén dan

sang mau vang ong.
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Vira cay

Nghién ciru

12 ngay 20 ngay
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Hinh 2: Ting truéng khoi lwong hé soi theo thoi gian ciia méi cong thirc thi nghiém

Nhin chung, theo thoi gian khdi
lugng ctia hé s¢i trong mdi thi nghiém
tang 1én. Toc d6 tang truong khdi luong
tuy c6 bién dong theo giai doan nhung
lién tuc tang. Két qua thi nghiém cho thiy
mdi quan hé tuyén tinh duong giita khbi
lugng hé soi va thoi gian nudi wvom tuan
theo phuong trinh (1) va Hinh 2:

y =0,0199x + 0,0041

(R2=0.9868, p = 5,63¢*")

Két qua nay phu hop vé6i nghién ctru
cua tac gid Sun va cs., (2018) [21] khi
nghién ciru vé luu triv gibng dong trung

(1

ha thao C. militaris.

Két qua nghién ctru cho thiy trong
giai doan 2 dén 8 ngay tudi, bién dong
khdi lugng cua h¢ soi cua tat ca cac cong

thirc thi nghiém kha 16n va theo 02 chu
ky tang manh va tdng nhe. Tur giai doan
8 dén 12 ngay tudi, cac cong thuc thi
nghiém G6, S6 va S8 co giai doan ting
truong nhanh déu sau d6 chuyén sang
tang truéong cham.

Khoang thoi gian tir 8 dén 12 ngay
1a khoang thoi gian bién dong khdi lugng
hé sgi trong mdi cong thirc thi nghiém Ién
nhat trong qud trinh thi nghiém. O cong
thirc thi nghiém G6, S6 va S8, khéi luong
hé soi tang dan tir ngdy thir 8 dén hét ngay
thtr 12. Trong khi d6, & cac cong thure thi
nghiém s6 G4, S4 va G8, tang truong khoi
lugng cua hé soi trong mdi thi nghiém
dat dinh & ngay thir 10 (Hinh 3). Két qua
phan tich ANOVA 2 factor (cong thuc
thi nghiém va thoi gian) cho thiy c6 su
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khac biét ¢ y nghia thong ké giita cac
cong thirc thi nghi€m va thoi gian véi gia
tri p twong Gng 1a 0,000269 va 7,53*¢”
(p <0,05). Nhu vay, trong giai doan wvom
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Hinh 3: Bién dpng khéi lwong hé soi trong méi cong thirc thi nghiém

Tim kiém nguén carbon st dung
trong nhan nuéi ndm & giai doan wom
giong ciing da duge mot s6 nha khoa hoc
thuc hién. Trong cac ngudn carbon duoc
nghién ctru, Glucose va Saccarose ciing
da dugc quan tdm thi nghiém. Mot s6 két
qua nghién ciru ciing c¢6 chung két luan vé
viéc lua chon Glucose nhu nguén carbon
chinh trong nhan nudi nim & giai doan
wom giong khong chi boi vi nd dem lai
hi€u quéa cao hon ma con vi gié thanh va
tinh phd bién cua ngudn nguyén liéu nay
[7, 8].

3.2. Bién dong dwong kinh vong nim

pH trong moi truong nudi co vai tro
quan trong quyét dinh sy ton tai va phat
trién cua hé soi ndm. Qua quan sat thi
nghiém, maéi trudng thach cé pH thap (4,0
- 4,5) - mo6i truong axit - khong phu hop
cho hé soi phat trién. Moi truong thach
trung tinh (pH ~ 6,5 - 7,0) 1a moi trudng toi
wu cho hé soi phét trién. Toc d6 phat trién
ctia hé soi thip hon & mdi truong bazo (pH
~ 8,5 - 9,0). Két qua clia nghién ciru nay
tring véi két qua nghién ciru phét trién hé
soi nAm ctia mot sb tac gia khi nghién ciru
vé mot s6 loai nam khac [3, 4, 19].

Hinh 4: Mbi trwong thach trong dia petri véi nguon dwong Glucose va Saccarose
OpH~4-45
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Hinh 5: Bién dpng dwong kinh vong ndm ciia hé sgi nudi wom trén moi truwong thach
a - Glucose; b - Saccarose

O ca 02 ngudn carbon (Glucose va
Saccarose) hé soi nam phat trién rat kém
(gan nhu khong phat trién) khi pH méi
truong & 4,0 - 4,5. Puong kinh vong
nidm & diéu kién pH ~ 4,0 - 4,5 phat trién
cham va nho hon c6 y nghia théng ké (p <
0,001) so v6i diéu kién pH ~ 6,5 - 7,0 va
8,5 - 9,0 vdi ca hai loai duong Glucose va

Saccarose (Hinh 4, 5).

O ca diéu kién pH~6,5-7,0vapH ~
8,5 - 9,0 duong kinh vong niam phat trién
kha dong déu. Khong c6 su khéc biét c6 y

nghia thong ké vé duong kinh vong ndm
gitra 04 cong thirc thi nghiém G6, G8, S6
va S8 (Hinh 5, 6).

Hinh 6: Méi trwong thach trong dia petri véi nguon dwong Glucose va Saccarose
opH~6,5-70vapH~8,5-9
a - Glucose o pH ~ 6,5 - 7,0; b - Saccarose ¢ pH ~ 6,5 - 7,0
c - Glucose voi pH ~ 8,5 - 9; d - Saccarose 6 pH ~ 8,5 - 9

Cac quan sat vé mau sic cia soi
nam & cac cong thirc thi nghiém ciing chi
ra rang khong c6 anh hudng ro rang vé
ngudn carbon va pH méi truong nudi dén
sdc to cia soi nam.

pH méi trudng nhan nudi gidng cod
anh huong dén chuc nang cua mang té
bao, hinh thai va céu tric té bao, d6 hoa
tan ciia cac mudi, cic ion, su hép thu cac
chat dinh dudng va qua trinh sinh tong
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hop céc chat khac nhau. Cac té bao chi c6
thé phat trién trong mot pham vi pH nhat
dinh va su hinh thanh chuyén hoa cac
chat ciing chju anh hudng cua gia tri pH.
Kim va cong su (2003) cho rang, nong do
céc hop chat polysaccharide ngoai bao va
sinh khéi soi ndm dat gia tri cao nhét tai
pH = 6 va s& giam dan khi giam pH xudng
3,0 hay tang dan pH 1én 9,0.

Nhu céu dinh dudng cho sinh tong
hop cac chét tao sinh khdi soi phu thudc
vao mdi loai ndm va diéu kién nudi cdy.
Nguon dinh dudng carbon khac nhau cé
anh hudng truc tiép dén kha ning phan
giai va hip thu dinh dudng cua té bao.
Glucose va Saccarose 1a 2 ngudn carbon
mang lai hiéu qua sinh tong hop céc hop
chat polysaccharide va tao sinh khdi soi
cao nhit d6i v&i nam déng tring ha thao
[10]. Két qua ciia nghién ciru nay ciing
phu hop véi nghién clru cua Seok va cong
su (2009) [20] khi lga chon ngué)n carbon
t8i wu cho phat trién kich thudc hé soi trén
bé mit moi truong thach

Nhu vay, pH trung tinh (~ 6,5 - 7,0)
1a diéu kién t6i wu cho hé soi ndm phat
trién vé duong kinh. Trong méi truong
kiém nhe, hé sgi van phat trién nhung s¢€
kho phét trién & diéu kién axit. Khong c6
su khac biét vé kich thudc hé soi khi nuéi
tréng trong moi trudng cé ngudn carbon
la Glucose hay Saccarose.

4. Két luan

Gi4 tri pH t6i wu cho nhén gidng ndm
dong trung ha thao C. militaris NBRC
9787 - Nhat Ban 13 6,5 - 7,0. O gia tri pH
~ 4 - 4,5 hé soi nAm khong cd kha nang
sinh trudng va tao sinh khéi (kich thudc
va khoi lugng), gid tri pH ~ 8,5 - 9 hé soi
nam van phét trién sinh khoi.
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Hai ngudn dinh dudng carbon
(Glucose va Saccarose) phu hgp cho su
sinh truong hé soi nam dong trung ha
thao C. militaris NBRC 9787 - Nhat Ban
trong nhan nudi giéng ndm & maéi truong
thach. Hai loai dudng nay cho hi¢u qua
nhan giéng khong khac biét. Tuy nhién,
xem xét vé tinh pho dung va gia thanh
ctia nguyén liéu, Glucose 13 nguén dinh
dudng dugc lya chon st dung phé bién
trong nhan nudi dong trung ha thao.

Loi cam on: Nghién ctiu dugce thuc
hién tai Phong Thi nghiém Coéng nghé
Sinh hoc, Truong Pai hoc Thuy loi.
Nghién ctu da nhan dugc su giup do va
hd tro cua cac Thay, Co trong Bo mon
Cong ngh¢ Sinh hoc, Khoa Hoa va Moi
truong, Truong Pai hoc Thuy lgi. Nhom
nghién ctru xin gri 10i cam on t&i Thay
D4 Pirc Canh vé nhiing hd tro ciia Thay
trong qua trinh thuc hién thi nghiém.
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