HNUE JOURNAL OF SCIENCE DOI: 10.18173/2354-1059.2021-0071
Natural Sciences 2021, Volume 66, Issue 4F, pp. 82-91
This paper is available online at http://stdb.hnue.edu.vn

PANH GIA HIEU QUA BO SUNG MQT SO NGUON NITO VA CARBON
VAO MOI TRUONG NUOI CAY PEN SU PHAT TRIEN VA KHA NANG TiCH LUY
HOAT CHAT CUA NAM PONG TRUNG HA THAO Cordyceps militaris

Lé Thi Tuoi, Lé Thi Hug, Cao Tuan Kiét, Nguyén Buc Hiéu, DS Thi Hong,
Lé Thi Tuyét Mai va Vii Thi Bich Huyén
Khoa Sinh hoc, Truong Pai hoc Su pham Ha Noi

Tém tit. Cordyceps militaris, loai ndm ki sinh trén cén tring, ¢ gia tri duoc liéu cao
twong tw nhu nam Cordyceps sinensis va cd gié tri kinh té rat 16n. Viéc dam bao sy hai hoa
gitra phat trién sinh khdi va kha ning tich liiy hoat chat trong qua thé nim c6 y nghia quan
trong trong viéc phét trién cac san pham chét luong tir loai nim duwoc li¢u nay. Trong
nghién cau nay, hi¢u qua sir dung cac nguon nito (nhong tam tuoi, pepton, cao nam men)
va bb sung carbon trong moi trudng nudi cay nhan tao nam DOng tring ha thao C. militaris
dén phét trién sinh khoi va ham luong cordycepin, adenosin trong qua thé nim da dugc
danh gia. Két qua cho thay, moi truong N1 st dung 20 g/L nhong tam twoi, 05 g/L
KH,PO,4 va 0,5 g/L MgSO, cho ning suat va ham lugng hoat chat cao nhat, dat 17,01 mg
cordycepin/binh nudi cdy. B6 sung thém cac nguon carbon (glucose va sucrose) véi ham
luong (10, 20, 40 g/L) vao méi truong N1 ¢ thé rit ngan thoi gian lan sei va thoi gian hinh
thanh qua thé nam, nhung lam giam rd rét ham lugng cordycepin. Két qua nghién ctu c6
vai tro quan trong trong viéc dinh huéng lya chon thanh phan t6i wu cia méi truong nudi
cay C. militaris dé c6 ndm thanh pham déap tmg yéu cau vé chat lugng cam quan va ham
lwong hoat chat cordycepin cao.

Tir khéa: Cordyceps militaris, Dong tring ha thao, nhong tim tuoi, moi truong nudi cay.

1. M& dau

Cordyceps militaris (L.) Link 1a mot loai caa chi Cordyceps trong nganh nam tdi
(Ascomycota). Hai loai thugc chi nam nay, C. sinensis, C. militaris, duoc st dung pho bién
trong y hoc ¢b truyen & cac nude chau A, dic biét nam C. sinensis duoc coi la “than duoc”
trong viéc bdi bd suc khoe. Tuy nhién, trong khi ngudn ty nhién caa nim C. sinensis gan nhu
da can Kkiét, song nudi trong nhan tao ndm nay qué kho khin, trong khi do, C. militaris duoc biét
c6 thanh phan hoat chét tuong tu C. sinensis, [1, 2] lai d& nudi trong nhan tao hon rat nhiéu so
vai C. sinensis, vi vay C. militaris ngay cang duoc nudi trong phd bién [2]. Qua thé ndm
C. militaris chira nhiéu loai hoat chat (cordycepin, adenosine, polysaccharides, ergosterol va cac
chét twong tw ergosterol, mannitol, va peptides) da dugc coi la dbi twgng cho cudc cach mang
dugc pham xanh, an toan va than thién véi méi truong [3]. Cordycepin (3-deoxyadenosine) la
mot trong nhiing hoat chét chinh c6 trong C. militaris c6 nhleu tinh chat dugc hoc nhu diéu hoa
mién dich [4-6], khang virus [7], giam m& mau [5], khang ndm [8], khéang té bao ung thu mau,
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ung thu da [9, 10]. C6 I& vi thé, nim Pong tring ha thao C. mitaris (DTHT) va cac san pham
hoéa dugc, thyc pham chic ning ¢6 sir dung nam DTHT rat duwoc ngudi dung wa chudng st dung.

Tuy vay, trong khi nam DTHT va cac san pham tir DTHT duoc ban tran lan trén thi truong
nhung cong tac quan 1y chit luong con bat cap da anh huong khong nho dén hiéu qua sir dung
cua nguoi tiéu dung. Phan tich cta chung t6i vé ham luong cordycepm va adenosm ciia mot s
san phdm nam DTHT khéng 3 ngudn gbe xuit xtr nhung c6 mau ma qua thé nim dep, dong goi
bat mat, gia ban lai ré cho thay ham luong cac hoat chat nay rat thép (s6 liéu chua duoc cong bo).
Do d6, dam béo phat trién can ddi gitta nang suét, hinh thai qua thé va ham lugng hoat chat cua
nidm thanh phim 1 rit quan trong dé vira dam bao nang cao suc khoe cho nguoi dung vira mang
lai loi nhudn cho nha san xuit nim va ché bién san pham tir nAm DTHT.

Nhiéu nghién ctu cho thay thanh phan méi trudng nudi cdy C. militaris ¢4 anh huéng dén
su phat trién cua hé sgi ndm. Lee va cs (2013) danh gia anh huong ciia ngudn carbon, nguon
nito hiru co, vo co dén su phét trién caa hé soi nAm C. militaris chung ‘Yedang 3’ [11]. Dang va
¢s (2015) nghién ciu anh huong cua cac yéu té dinh dudng dén su phat trién hé soi nam va kha
ning chong oxi hoa cua C. militaris [12]. Gan day, diéu kién Ién men C. militaris t5i wu cho
viéc tang kha nang sinh exo-polysacharide da dugc Wang va cs b&o céo (2019) [13]. Raethong
va cs (2020) dwa trén phan tich hé gen va dit liéu trao d6i chat sir dung phan mém POPCORN
dé tdi uu diéu kién 1én men cho su sinh truong hé soi ndm va kha ning sinh cordycepin ctia nam
C. militaris [14]. Pang chu y, két qua nghién ciu cia Wen va cs (2014) cho thiy c6 sy khéc
nhau & thanh phan moi truong nudi qua thé va thanh phan moi trudng tao hoat chat [15]. O Viét
Nam ciing d4 c6 cac bao cao ctia Trinh Thi Xuan va cs (2016) [16], Nguyén Thi Minh Hing va
cs (2017) [17], Bd Tuan Bach va cs (2017) [18], Lé Van Vé va cs (2015) [19]. Nhin chung, cac
nghién ctru thuong chud trong danh gié anh huc’mg ciia cac cong thirc moi truong khac nhau dén
ndng suat, hinh thai; danh gia cac yéu té méi truong nudi cay dén su lan nhanh cia h¢ soi nam,
ning suat qua thé va d6 dong déu, hau nhu chua cé cac danh gia vé sy bién dong ham luong cac
hoat chat trong qua thé tao ra. Béo cao nay trinh bay hiéu qua b sung mot s6 ngudn carbon va
nito khac nhau vao méi truong nudi cy dén cac chi tiéu vé nang suat, hinh thai qua thé va kha
ning tich luy cordycepin, adenosin caa nam C. militaris, 1am co s& cho céc lya chon thanh phan
dinh dudng t6i wu trong nubi trong nAm C. militaris ¢é c6 san pham véi ham luong hoat chat
cordycepin va adenosin cao.

2. Noi dung nghién ciru

2.1. Vatliéu va phwong phap nghién ctiru

* Vit ligu nghién cearu

Chang nam Boéng tring ha thao Cordyceps militaris dugc chon loc va luu giit trong diéu
kién -80°C tai Bd mon Di truyén Hoa sinh, Khoa Sinh hoc, Truong Pai hoc Su pham Ha Noi.

* Phwong phdp nghién ciru

- Hogt héa chuing giong va nudi tzo qua thé nam C. militaris:

Chung C. militaris dugc hoat héa trén moi truong PDA (Potato Dextrose Agar) thach
nghiéng ¢ nhiét do 24°C trong diéu kién toi 7 ngay, sau do chuyén sang diéu kién chiéu sang
12h/12h (sang/tdi) trong 14 ngay. Bao tir v tinh tir dng gidng dugc chuyén sang binh tam giac
chira 100 ml méi truong PDA long va nudi ¢ nhiét do 24°C, 120 v/phut trong 7 ngay trudc khi
duogc ciy 1én moi truong gao-nhong.

Mbi trudng nén gom c6 25 g gao té lat, 45 ml dung dich 0,5 g/L KH.PO, va 0,5 g/L
MgSO, va thanh phan dinh dudng khac nhau thay ddi theo cong thic thi nghiém duoc dua vao
binh thé tich 700 mL va hap khtr tring & 121°C trong 35 phdt, dé ngudi xudng nhiét 6 phong
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truge khi cdy 2 mL dung dich chang nam glong Binh ciy glong sau d6 duoc nudi trong diéu
kién t6i hoan toan trong 10 ngay trudce khi chuyen sang giai doan chiéu séng (12h sang/12 t6i) ¢ 25 °C.

- Pénh gia dnh hwong ciia CAC NQuon nito va ham lwong nito dén sy phat trién va khd nang
tich luy hogt chdt ciza nam C. militaris:

Céc thi nghiém bd sung méi truong nén cac nguodn nito khac nhau (nhong tam twoi, pepton,
va cao nam men) & cac ndng do khac nhau (Bang 1) duoc tién hanh dé danh gia hiéu qua cua
ngudn dinh dudng nito va ham luong cua nito trong moi trudng dén su phéat trién cua chung
nam C. militaris.

Bdng 1. Cong thirc thi nghiém méi trwomg c6 bé sung cac nguén nito khéc nhau

R . o R X Nguon nito' bo sung (g/L)
Stt Cong thic | Nito tong b (¢/L)* Nhgng tam Pepton Cao n@ém men
1 N1 10 20 0 0
2 N2 15 30 0 0
3 N3 20 40 0 0
4 P1 11,2 20 10 0
5 P2 12,4 20 20 0
6 P3 14,8 20 40 0
7 Cl 11,2 20 0 10
8 C2 12,4 20 0 20
9 C3 14,8 20 0 40

Ghi chd: * Téng lwong N (9/L) trong méi truong. Ham luong nito thanh phan (pepton, cao ngm men,
nhéng tam) duoc quy doi theo phwong phdp ciia Dronachari va cs (2017), Kang va cs (2017) [20, 21].

Khéi luong qua thé tuoi, kho, kich thudc qua thé (Chleu dai, duong kinh) va ham lugng
hoat Chat (cordycepln adenosin) dugc xac dinh sau 60 ngay nudi cay. Thi nghiém duoc lap lai 3
lan, mdi 1an d4nh gia trén 15 binh cho mdi ¢éng thirc méi trudng.

- Panh gia hiéu qua bé sung nguaon carbon vao mi treong nubi cdy dén s phat trién cia
C. Militaris:

Mbéi trudng cho hiéu qué sinh truéng sinh khéi va hoat chat cao nhét dugc x4c dinh trong
thi nghiém dénh gia dnh huong cuia nguoén nito va ham lugng nito' dugc dung lam méi tmong
nudi cdy dé bé sung thém cac ngu0n carbon khac nhau tir glucose/sucrose (Bang 2) dé danh gia
hiéu qua dén sinh trudng sinh khdi va hoat chit tich luy cia ndm BTHT C. militaris.

Bdng 2. Cong thire méi trwong bé sung nguén carbon

st Ténféng‘thﬁc Tile CIN Ngudn carbon bd sung (g/L)
méi trudng Glucose Sucrose

1 MT t6i uu* *k 0 0

2 Gl 4/10 10 0

3 G2 8/10 20 0

4 G3 16/10 40 0

5 S1 4/10 0 10

6 S2 8/10 0 20

7 S3 16/10 0 40

Ghi cha: *: Méi trirong duroc xdc dinh cho hiéu qua cao nhdt vé sinh khai va hoat chat
trong thi nghiém bé sung nguon nito.
**: Ham luong C, N dugc xdc dinh theo Dronachari va c¢s (2017), Kang va c¢s (2017) [20,21].
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Su phat trién caa hé soi nAm dugc danh gia thong qua thoi gian can thiét (ngay) dé hé soi
lan kin bé mat gia thé va thoi gian xuat hién mam qua thé sau nudi cy.

Panh gia sinh truong sinh khéi (khdi lugng qua thé tuoi, kho, kich thudc qua thé
(chiéu dai, duong kinh) va ham luong hoat chat (cordycepin, adenosine) dugc xac dinh sau 60
ngay nudi cdy. Thi nghiém duoc lap lai 3 1an, mdi lan danh gia trén 15 binh cho mdi cdng thic
mdi truong.

- Phirong phdp xdc dinh ham lhrong cordycepin va adenosine bang sdc ki léng hiéu ndng
cao (HPLC):

Qua thé sau khi thu hoach dugc dong kho va nghién thanh bot min. M&i mau thi nghiém (5 mg)
duoc tron véi 2 mL dung mdi gom nudc: acetonitrile (9:1) (v/v), trong 1 gio, & 60 °C trong bé
siéu &m. Mau duoc li thm 13,000 v/p trong 10 phat, va phan dich chiét duoc loc qua mang loc
duong kinh 16 0,22 um (Chromdisc, Daegu, Han Quéc) dé st dung cho phén tich sac ki long
hiéu nang cao (HPLC). Phan tich HPLC dugc thuc hién trén may Thermo Fisher UltiMate 3000
HPLC (Thermo Scientific) vai Cot Shiseido Capcell Pak C18 AQ (250 x 4,6 mm, 5 m;
Shiseido).

Chat chuan cordycepin, adenosine (Sigma-Aldrich) duoc hoa tan trong nudc cit & ndng do
khac nhau tir 0,039 dén 12,5 ng/mL va dugc phan tich trén may HPLC dé xac dinh duong
chuan. Dung méi pha dong gom nudc: acetonitril (i I¢ thé tich 9:1) vai téc d6 dong 0,5 ml/pht,
¢ budc song UV 260 nm [22].

S6 liéu duoc phan tich bang st dung phan mém Microsoft Excel 2013 va phan mém SPSS
20, so sanh trung binh One-way ANOVA (Turkey’s test).

2.2. Két qua nghién citu va thao luin

2.2.1. Danh gia anh hwéng cua ngubn nito' va ham lrgng nito b6 sung méi trwong nudi cay
den niing suit, hinh thai qua thé va ham hreng hoat chat cordycepin, adenosin cia chiing
nam C. militaris

Két qua danh gia hi¢u qua bd sung ngudn dinh dudng nito va ham lugng nito trong moi
trudng nudi cay duoc trinh bay ¢ Bang 3.

Két qua Bang 3 cho thay, nguén nito khac nhau c¢6 anh hudng dén ning suat qua thé tuoi.
Ngudn nito 1a nhong tdm tuoi cho khédi lwong qua thé cao nhét, dao dong trong khoang tir
16 - 20,4 g/binh, xu hudng ting theo sy tang ciia ham lu’ong nito b6 sung, tr 10 g/L (N1) lén 15
va 20 g/L (N2, N3). Khi két hop ngudn nio nhong tam va pepton/cao nam men khéi luong tuoi
cua qua thé/binh giam, dao dong trong khoang 12,9 - 17,4 g/blnh & cong thuc thi nghiém P1-P3,
va 11,3 - 17,6 g/binh & cong thiic C1-C3. Tuy nhién, khdi lugng qua thé kho/binh hau nhu
khong bi anh huéng nhidu béi ngudn nito sir dung.

Tuong tw ddi véi chi tiéu s6 lwong va hinh thai qua thé ndm ciing chiu anh husng béi cac
ngudn nito khac nhau. Ngudn nito 1a nhong tim cho 143 - 178 qua thé/binh, ham luong N cang
cao thi sé luong qua thé cang giam. S6 luong qua thé giam khi két hop nhong tam voi
pepton/cao ndm men, va ciing c6 xu huéng giam dan khi ting ham Iugng N (Bang 3). Trong khi
d6, hinh thai qua thé & cac cong thirc két hop nhong tam va pepton I6n hon (dai 58 mm va rong
2,7 mm & cdng thic P2) so véi cac cong thie khac. St dung nhong tam két hop cao nam men
qua thé ngén va to hon so véi cdng thic chi st dung nhong tam. Nhu vay ngudn nito khac nhau
¢6 anh hudng dén sd luong va hinh thai qua thé. Ngudn nito 1a nhong tim tuoi 1a phu hop hon
véi su phét trién qua thé nam.
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Bding 3. Anh hwéng ciia nguén nito, ham lirong N téng sé dén ning sudt, hinh thai
va ham lwong hoat chit

£ A s Kich thwéc Ham luwgng
. Khoi lwgng nam/binh Lz h
N l\ilto’ S6 lwgng qué thé hoat chat
Moi | tong qui (mm) (mg/g kho)
treong| SO P
(/L) R e T
Tuoi (g) | Khd (g) Kh i Chiéu dai kinhg Cordycepin |Adenosin

N1 10 | 16,043,59*| 2,740,54% | 14,6+1,3* | 178,4+43,19% | 45,8+8,4% | 1,740,1* | 6,3+0,65° |2,3+0,54°

N2 15 | 20,4+2,40% | 3,1+0,65% |14,8+1,89?165,8+30,33*¢| 57,446,0% | 1,8+0,2* | 3,2+0,5° |1,5+0,84°

N3 20 | 20,4+0,90%| 2,8+0,40° |13,6+2,06%(143,5+13,21%¢ 56,3+5,2% | 1,7+0,2% | 2,8+0,3° |0,70,51°

P1 11,2 | 12,9+0,60%| 2,9+0,60% | 15,8+3,7% | 100,8+19,70° | 54,9+7,2* | 2,540,3 | 2,5+0,5° |1,6+0,35

P2 12,4 | 17,443,34%| 2,9+0,52% | 17,0+2,9 | 70,8+20,39% | 58,648,4% | 2,7+0,4> | 1,9+0,7° |1,4+0,67°

P3 14,8 |14,4+3,86%% 2,5+0,77%|16,8+1,24% 66,9+20,06°" [47,8+16,7%| 2,1+0,6° | 3,1+0,3° | 1,10,3°

c1 11,2 | 17,644,63| 2,740,78%| 15,1+1,2 | 86,4+21,03%" | 49,1+8,3 | 2,740,6° | 2,7+0,4° |1,7+0,24°

c2 12,4 | 15,6+4,20*| 2,5+0,74%| 15,7+1,6% | 68,9+16,90° |45,1+6,1% | 2,0+0,3 | 2,8+0,6° |1,9+0,11°

c3 14,8 | 11,3+4,52°(2,0+0,91*7| 16,8+2,5% | 48,2+23,79% |23,744,4° | 2,0+0,6° | 1,6£0,4° |1,7+0,41°

Chi cha: Gia tri trong bang la gia tri trung binh #SD.
Céc chir céi cuing cgt khac nhau thé hién si sai khdc cé y nghia ¢ mirc p < 0,05.

Két qua danh gia ham lugng hoat chét tich luy trong qua thé kho (bang 3) nhan thay, nam
thu duoc trén moi truong & céng thic N1 cho ham luong cordycepin va adenosin cao nhat,
twong ung lan luot 12 6,3 mg/g va 2,3 mg/g Viéc ting ham lugng N bang cach tang ham luong
nhong hoic b sung thém pepton/cao nam men 1am giam ham lugng hai hoat chat nay & muacy
nghia (p < 0,05). O cung ham luong N (~ 15 g/L) trong cac cdng thic moi truong khac nhau
N2, P3 va C3, kh01 luong kho, ham lugng hoat chat tich liy duoc cd sai khac nhau c6 ¥ nghia.
Nhu vy, ngudn gdc nito ¢ vai trd 16n hon so véi ham lugng nito trong moi trudng Nuoi Cay cod
anh hu’oﬂg khac nhau den ning sut, hinh thai va ham lugng hoat chét tich luy. Ngudn nito
trong moi truong nudi ciy la tir pepton (P) hoic tir cao nAm men (C) c6 khédi lugng tuoi, sb
lugng qua the tuoi thu dugc ciing nhu ham lugng cordycepin, adenosin giam so v&i moi truong
str dung ngudn nito tir nhong tdm. Trén mdi truong nuoi cay nhong tam vé6i ham luong 20 g/L
(N1) cho hiéu qua sinh khéi va tich luy hoat chat cao nhat. Moi truong nay vi thé duoc lua chon
1am “moi trudng ti wu” dung trong nghién cttu danh gia hiéu qua bo sung thém carbon lén sy
phét trién hé soi, néng suat, hinh thai qua thé va ham luong hoat chat tich luy caa nim C.
militaris khi nudi cay trén méi truong nhén tao.

Trong nghién ciu caa DS Tuin Bach, ham luong cordycepin twong dbi cao, 4,33 mg/g chét
kho, dat dugc trong qua thé nam nudi cay trén moi truong dinh dudng cé 40 g/L glucose, 5 g/L
peptone, 1,5 g/L MgS0,.7H,0, 1,5 g/L K;HPO,4, 1 mg/L NAA. Tuy nhién, nghién cttu khong c6
bao cao két qua so sanh ham luong hoat chat giira cac cong thirc thi nghiém dé danh gia duoc
hiéu qua b6 sung caa cac yéu té dinh dudng dén sy tich luy hoat chat cordycepin [18].
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2.2.2. Panh gia hi¢u qua bé sung ngudn carbon vao méi trwong nudi ciy dbdi véi sinh
truéng cia hé sei nAm, niing suit, hinh thai qua thé va ham lreng hoat chét caa chiing
nam C. militaris

*Higu qud déi Vdi sinh trwéng ciia hé sgi ndm

Dua trén két qua danh gia hiéu qua cua ngudn nito va ham luong nito trong méi trudng
nudi ciy dén ning suat, hinh thai va ham lwong hoat chét tich luy caa ndm C. militaris, moi
truong N1 duoc lya chon nhu mot méi trudng tdi wu dé bd sung thém ngudn carbon nham danh
gi4 hiéu qua caa ngudn carbon dén tdc do phét trién hé soi nim, két qua nghién ciu duoc trinh
bay ¢ Bang 4.

Bdng 4. Hi¢u qud bo sung nguon carbon den toc dj phdt trién ciia hé sgi ndm

Cong thic Tilg | Thoigian hé sgi phat trién kin | Thoi gian bat dﬁvu xuit hién
thi nghiém CIN co chat (ngay) mam qua thé (ngay)

N1 0/10 76+05°2 18,3+ 0,52

Gl 4/10 53+05°" 16,3+ 0,5 "

G2 8/10 57+05°" 17,3+ 0,52

G3 16/10 53+05°" 15,6 + 0,5 ¢

s1 4/10 50+0,0° 16,0+ 1,0°

S2 8/10 6,3+0,52 15,7+ 05"

S3 16/10 53+0,5°" 15,3+ 0,5°

Chi cha: Gia tri trong bang la gia tri trung binh #SD.
Trong cling mét cét, cac chir cai khac nhau thé hién sie sai khdc cé y nghia 6 mixc p<0,05

Két qua & Bang 4 cho thdy, trén cac méi truong ¢ bd sung thém ngudn carbon, hé soi nim
sinh truong va phat trién nhanh hon, thoi gian dé hé soi ndm phat trién kin bé mit méi truong
khoang 5 - 6 ngay, so vai trén moi truong khéng bd sung carbon (N1), trung binh can 7,6 ngay.
Khong nhan thdy c6 su khéc biét y nghia vé toc do phat trién hé soi nam trén moi truong sir
dung ngudn carbon tir glucose hay sucrose, ciing nhu giira cac mdi truong c6 ti 16 C/N khac
nhau dugc sir dung trong nghién ctu. Sy sai khac c6 ¥ nghia théng ké ¢ mic p < 0,05 ciing
guan sat thdy ¢ thoi gian bit dau xuét hién mam qua thé. Trén méi truong c6 bd sung carbon
thoi gian xuat hign mam qua thé cling ngan hon (khoang 15 - 17 ngdy), trong khi & cong thic
N1 khong bd sung carbon 1a 18,3 ngay. Két qua nghlen clru tuong tu cling da duogc Lee va cs
(2013) cong bd khi danh gia anh huong cua céc yéu t6 dinh dudng dén sy phat trién caa hé soi
nam C. sinensis trong nudi ciy chim [20] Theo cac tac gia, ngudn carbon 1 sucrose, manitol,
va fructose la phu hop véi su phét trién caa hé sei ndm C. militaris chiung “Yedang 3” trén moi
truong thach [23]. Thuc té, sucrose 1a ngudn carbon dé kiém, dé sir dung va gia thanh thap hon
S0 Vi cac nguon khéc, do d6, st dung sucrose nhu mot ngudn carbon trong méi truong NUOi
cdy nAm PTHT khong chi tién loi ma c6 thé mang lai hiéu qua kinh té cao hon trong thyc tién
san xuat ndm DTHT véi s6 luong lén.

* Higu qud déi Vdi ning sudt, hinh thai qud thé va ham lwong hoat chat tich liiy

Két qua dénh gia hidu qua tic dong bd sung ngudn carbon vao N1 dén khdi luong qua thé,
hinh thai va ham lugng cordycepn, adenosin ctia chung nim C. militaris duogc thé hién ¢ Bang 5.
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Bing 5. Higu qud bé sung nguon carbon dén ning sudt, hinh thdi va ham lirong hoat chit

Khéi lwgng ndm /binh Kich thuée qua thé Ham lwgng hoat chit
MOoi Sb lugng qua (mm) (mg/g kho)
trudng Tilé % thé/binh Duom
e A ¢ LA N g - .
Tuoi (g) Khé (g) khé/roi Chiéu dai Kinh Cordycepin Adenosine

N1 16,8+3,6° | 2,7+0,5% | 14,621,3% | 178,0£43,2* | 45,848,4° | 1,740,1° 6,310,65% 2,3+0,54%

Gl 18,5+2,6* | 2,8+0,3? | 15,5+2,5% | 185,9+20,5* | 52,3+8,9*" | 1,8+0,3" 3,9+0,4° 2,310,33

G2 17,643,1* | 2,4+0,5 | 13,8+1,4° | 174,0+32,8 | 52,4+7,2*" | 2,0+0,2° | 3,620,52° 2,0£0,47?

G3 19,643,3* | 2,940,77 | 14,7+1,3% | 166,4+9,7* | 58,646,7*" | 2,0£0,3 3,0£0,8° 1,9+0,68°

S1 19,5+3,6% | 2,9+0,62 | 14,7+1,3% | 222,0+44,7° | 52,9+6,7%° | 1,8+0,2° | 3,2+0,54 2,0 +0,65%

S2 | 15,142, 7*" | 2,240,5% | 14,6+1,1% | 166,6+39,3* | 42,7+4,1%¢ | 1,8+0,4° | 4,4%0,91° 1,5 +0,46°

S3 19,8+2,9° | 3,1+0,5" | 15,6+0,7% | 185,0+29,3% | 51,2+8,6*° | 1,8+0,4° |  4,9+0,2° 2,840,542

Chi cha: - Gia tri trong bang la gi& tri trung binh #SD.
Trong cling mét cét, cac chir cai khac nhau thé hién sir sai khdc cé ¥ nghia ¢ mirc p < 0,05.

Két qua Bang 5 cho thay, khdi luong ndm tuoi/binh thu dugc trén cac moi truong c6 bd
sung cac ngudn carbon ting cao hon so véi moi truong khong bd sung carbon, dao dong tir
15,1 - 19,8 g/binh so véi 16,8 g/binh & moi truong khong bd sung carbon (N1), tuy nhién nhiing
sai khac tang nay 1a khdng co y nghia théng ké (p < 0,05). Két qua twong ty ciing nhan thay sy
tang khoi lugng kho/binh, ngoai trir d6i véi cong thitc thi nghiém S3 14 sai khac c6 y nghia, dat
3,1 g/binh so véi dbi ching, 2,7 g/binh.

Dbi v6i chi tiéu sb luong qua thé, cac cong thirc bd sung carbon duy tri sé lwong qua
thé/binh trong khoang 166 - 222 qua thé/binh, va khong sai khac nhiéu véi cong thirc ddi chung
(N1) dat 178 qua thé/binh. Chiéu dai qua thé c6 xu hudng ting 1én trong cic cong thirc bd sung
carbon, dic biét trén moi truong bd sung carbon tir glucose (dat 52 - 58 mm trén cong thirc moi
truong G1-G3) so voi 45,8 mm trén mdi truong khong bd sung carbon (N1). Khong thiy sy sai
khac vé chi tiéu duong kinh qua thé trong cac cong thirc thi nghiém.

Ham luong hoat chét cordycepin tich luy trong qua thé ndm & cac cong thirc thi nghiém dao
dong trong khoang tir 3,0 - 4,9 mg/g kho, giam & mirc c6 y nghia thdng ké so véi & cong thir
thi nghiém khong bd sung carbon (N1) dat 6,3 mg/g ndm khé. Ham luong cordycepin giam
manh hon & cic cong thirc bd sung glucose (3,0 - 3,9 mg/g khd) so voi cong thirc bd sung
sucrose (3,2 - 4,9 mg/g kho). Trong khi d6 ham lugng adenosin tich liy dwoc 1a tuong ddi 6n
dinh gitra cac cong thirc nghién ciru (Bang 5).

Nhu vay cd thé nhan thiy rang, viéc bd sung thém carbon vao méi trudong nudi C. militaris,
c6 hiéu qua thuc dy sy sinh truéng tao sinh khoi, qua thé dai hon, nhung lam giam ham luong
cordycepin tich luy. Két qua nay ciing tuong tu két qua nghién cau cua Wen va cs (2014) khi
nghién ctu thanh phan moéi trudng téi wu cho sy phat trién qua thé va cho sy tich |Uy
cordycepin. Theo Wen va cs, méi truong tét hon cho su phat trién caa qua thé co thanh phan
carbon cao hon nito (40 g/L glucose, 5 g/Lpepton) va nguoc lai trong moi trudng t6i vu cho su
tich luy cordycepin (10 g/Lqucose 10 g/Lpepton) [15]. Piéu nay c6 thé glal thich phan nao su
khong twong quan giita phat trién sinh khOI va kha nang tich luy hoat chat cia chung nam C.
militaris. Tac déng tich cuc cua cac nguon carbon nhu sucrose, fructose dén su sinh truéng caa
hé sgi nam C. sinensis va C. militaris ciing dwoc béo céo bai Dong va cs (2005), Lee va cs
(2013) khi nudi ciy nam theo hinh thirc 18n men chim [20, 23].
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Két qua so sanh khéi luong kho, ham luong cordycepin va ning suit cordycepin/binh cua
céc cong thire thi nghiém trong nghién ctru nay dwoc tong hop trong biéu d6 Hinh 1. C6 thé thay
13 mdi truong N1 chi sir dung nguén nito nhong tam twoi voi ham lwong 20 g/L cho ning suat
cordycepin/binh cao nhat dat 17,01 mg/binh.

o
N
o

a,b ab a,b
b ) a,b

a,b b c

a,b a,b a,c

-
ol

O P N W &~ O
[
o

Khéi luong qua thé
khé/binh (g)

o o

Ham lugng cordycepin
(mg/g kho)

N1 N2 N3 P1 P2 P3 C1 C2 C3 S1 S2 S3 G1 G2 G3
B Khbi lugng qua thé kho/binh (g) B Ham luong cordycepin (mg/g kho)

B Ham luwong cordycepin/binh

Hinh 1. Khéi lweng quad thé khé va ham lwreng cordycepin cia chiing ném C. militaris trén
cdc moi trwong nghién ciru
(NI,N2,.....: tén cac cong thuc thi nghiem; Véi maéi cdng thizc thi nghiém, cac cét ¢ ki hiéu chiz cai
khac nhau thé hién su sai khdc cé y nghia thong ké (p < 0,05))

3. Kétluan

Ngudn nito va ham lugng nito trong méi tredng nudi nam DTHT C. militaris ¢6 anh huong
dén nang suat va chat luong qua thé nim thuong pham. Mbi truong c6 sir dung ngudn nito tir
nhong tam twoi voi ham lugng 20 g/L (N1) 1a pha hop nhét cho su phét trién sinh khéi va tich
lity hoat chat cordycepin trong qua thé nam.

B6 sung thém ngudn carbon vao méi trudng nhong tim twoi (mdi truong N1) lam ting sy
phét trién cua hé soi ndm, tac dong tich cuc dén sinh khéi va hinh thai qua thé, nhung lam giam
rd rét ham luong cordycepin tich ldy.

Loi cam on: Dé tai dugce thyuc hién véi nguén kinh phi tr Quy International Foundation for
Science (IFS) véi ma sb 1-3-D-6233-1.
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ABSTRACT

Effect of coordination nutritional ingredients on the development
and cordycepin, adenosin production of Cordyceps militaris

Le Thi Tuoi, Le Thi Hue, Cao Tuan Kiet, Nguyen Duc Hieu, Do Thi Hong,
Le Thi Tuyet Mai, Vu Thi Bich Huyen
Faculty of Biology, Hanoi National University of Education

Cordyceps militaris is an insect parasitic fungus with high medicinal value similar to
Cordyceps sinensis and has great economic value. Ensuring the balance between the biomass
and the bioactive potential of C. militaris plays an important role in the development of quality
products from this medicinal fungus. In this study, nitrogen sources (fresh silkworm pupae,
peptone, yeast extract) with different concentrations were used to evaluate the effect on yield,
morphology and content of cordycepin, adenosine of C. militaris. The results showed that the
N1 medium using 20 g/L fresh silkworm pupae, 0.5¢/L KH,PO, and 0.5g/L MgSO, gave the
highest yield and active ingredient content, with cordycepin yield of 17.01 mg/jar. Adding
carbon sources (glucose and sucrose) at concentrations (10, 20, 40 ¢g/L) to N1 medium can
shorten the time of filamentous spreading and the time of fruit body formation, but significantly
reduce cordycepin content. This result has important implications for medium optimization for
C. militaris culturing.

Keywords: Cordyceps militaris, Dong trung ha thao, fresh silkworm pupae, culture medium.
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