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ARTICLE INFO ABSTRACT
Received: 22/10/2024 Cordyceps militatis is an entomopathogenic fungus that contains many active ingredients
beneficial to health and is commonly cultivated artificially to meet human consumption
Revised: 06/02/2025 needs. Nutritional factors can affect the yield and quality of C. militaris. In this study, rice-
Published: 07/02/2025 pupa medium formulations supplemented with micronutrients ((iron (Fe), zinc (Zn), copper

(Cu), manganese (Mn), molybdenum (Mo), cobalt (Co), and boron (B)) on the yield,
morphology, and cordycepin and adenosine content of two fungal strains (K7 and BioG)

KEYWORDS were evaluated. The basic rice-pupa medium (control) was supplemented with each

: nutrient component (formulas from C2 to C5), including trace elements 2 mL.L, peptone
Adenosine 5 g.L"L, potato-bean sprout broth 100 g.L* each, and sucrose 40 g.L. The results showed
Cordycepin that each added nutrient had a positive effect on dry biomass in both studied strains with

the highest results reaching 5.76 g.jar! (K7) and 6.00 g.jar (BioG); dry/fresh weight ratios
; reached 17.4% and 16.6% respectively in the C5 formula, which was designed with the full
Medium addition of the studied nutritional factors. C4, C5 increased fruiting body length and
Trace element diameter of BioG and K7 strains, respectively. The cordycepin and adenosine contents of
strain K7 increased significantly when micronutrients were added (formula C2), with
respective contents reaching 1.84 ug.mL and 0.55 pug.mL™. These findings suggested that
the supplementation of micronutrients to the culture medium may be a suitable approach
in improving the morphology, productivity and bioactive ingredient content of C. militaris.

ANH HUONG CUA MOI TRUONG BO SUNG VI LUQNG (Fe, Zn, Cu, Mn, Mo, Co,
B) PEN NANG SUAT, HINH THAI VA HAM LUQNG HOAT CHAT CUA CHUNG
NAM Cordyceps militaris
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THONG TIN BAI BAO TOM TAT

Ngay nhan bai: 22/10/2024 Nam Cordyceps militatis |2 loai nam ki sinh con triing, chira nhicu hoat chat c6 loi cho sirc
. . T khoe, duoc nudi trong nhan tao pho bien nham dap tng nhu cau tiéu dung cua con ngudi.
Ngay hoan thign: 06/02/2025 Yéu t6 dinh dudng c6 thé anh huéng dén nang suit va chat lugng cia nam C. militaris. Trong

S ax L nghién ctu ndy, cng thirc méi trudng gao-nhong cd bd sung vi lugng ((iron (Fe), zinc (Zn),
Ngdy ding: 07/02/2025 copper (Cu), manganese (Mn), molybdenum (Mo), cobalt (Co), va boron (B)) dén ning suat,
hinh thai va ham lugng hoat chat cordycepin va adenosin caa hai ching nam (K7 va BioG)

TU KHOA da duoc danh gia. Cong thirc moéi truong gao-nhong co ban (dbi chimg) duoc bd sung 1an

- luot tirng thanh phéan dinh dudng (cong thirc tir C2 dén C5) gdm vi lugng 2 mL/L, peptone
Adenosine 5 g/L, nuéc luge khoai tay-gia d6 100 g/L mdi loai, sucrose 40 g/L. Két qua cho thy timg
Cordycepin thanh phan dinh dudng bé sung déu cd anh huong tich cuc dén viéc tich lug sinh khdi kho &

ca hai chung ndm nghién ciru véi két qua cao nhét dat 5,76 g/binh (K7) va 6,00 g/binh (BioG),

o ti 18 khdi luong kho/tuoi twong tmg dat 17,4% va 16,6% & cong thirc C5-cong thire dugc

Méi truong thiét ké vai viéc b sung ddy dii cac yéu t6 dinh dudng nghién ctu. Cong thirc C4 va C5 lam

Yéu td vi luong ting chiéu dai va dwong kinh qua thé cua chiing BioG va K7 twong tng. Ham luong
cordycepin va adenosine ctia chung K7 tang khi bo sung yéu t6 vi lwgng vao mdi truong co
ban, v6i ham lwong tuong Gng dat 1,84 ug/mL va 0,55 pg/mL (cong thirc C2). Nhitng két
qua nghién ctu ndy cho thiy viéc b sung vi lwong vao méi trudng nudi cdy co thé Ia cach
tiép can pht hop trong viéc cai thién hinh thai, nang suit va ham luong hoat chét cua chiing
nim C. militaris.

DOI: https://doi.org/10.34238/tnu-jst.11373

Cordyceps militaris

* Corresponding author. Email: tuoilt@hnue.edu.vn

http://jst.tnu.edu.vn 396 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
https://doi.org/10.34238/tnu-jst.11373

TNU Journal of Science and Technology 230(05): 396 - 403

1. Giéi thigu

Ngay nay, nhu cau st dung céc san pham duoc lidu c6 ngudn gde thién nhién nhu nam linh chi,
sam ngoc linh, dong trung ha thao, v.v.dang ngay cang ting cao, do cac san phan duoc liéu chiét
Xuat tir thién nhién than thién véi nguoi str dung va it tac dung phu. Dac biét nhitng nam tro day,
nhu cau sir dung nAm déng tring ha thao ty nhién Cordyceps sinensis ting cao, khién loai nay nguy
co tan diét ngoai tu nhién. C. sinensis khéng cd kha nang nuéi trong thanh qua thé trong phong thi
nghiém ma chi c6 thé tim thdy ¢ mai truong tu nhién. Nhiéu nghién ciu da cong bé nim C. militaris
cling c6 cac hoat chat twong ty nhu C. sinensis nhu: cordycepin, adenosine, V.v. va ¢6 kha ning
nudi trong dé thu hoach quathe trong diéu kién nhan tao [1]. Cordycepin la mot chat c6 nhiéu hoat
tinh sinh hoc nhu khang té bao ung thu [2], chdng |40 hoa, hd tro diéu tri tiéu duong, hd tro giam
cén, tang cuong suc khoé, tang hoat lyc cua tinh trung [3]. Adenosine la mét nucleotide ndi sinh
diéu chinh nhiéu chtrc nang sinh 1y lién quan t6i hé thong tim mach [4]. Bac tinh bao vé tim mach
cuia adenosine lién quan dén kha ning can bang cholesterol, tac dong dén su tap két tiéu cau va tc
ché phan g viém, uc ché ' qua trinh viém xuong khép [5]. Vi cac hoat chét sinh hoc tuong tu C.
sinensis va dé [dang nudi tréng qua the trong diéu kién nhan tao nén hién nay nim C. militaris duoc
nudi trong phd bién, phuc vu nhu cau ngay cang cao cta con nguoi.

Pén nay, nhiéu nghién ctru trong nude da tién hanh danh gia moi truong thich hop dé nhan nuoi
qua thé ndm C. militaris bang cac nguon dinh dudng khac nhau nhu nuéi trong trén méi truong c6
gia thé 1a gao-nhong [6], [7], nghién ciu nudi qua thé trén cac ddi twong vat cha 1a nhong cua sau
chit, buém tam, dudng dira [8]. Trén thé giGi da co nhiéu nghién ciu phat trién moi trudng ciing
nhu anh huong cua céc diéu kién anh sang va nhiét do téi phat trién nam C. militaris. Cac nghién
Clru ciing da chimg minh dugc rang C. militaris d& dang sinh truong trong phong thi nghiém véi
nhiéu nguédn dinh dudng (nitrogen, carbon) khac nhau. Trong so cac loai gia thé dugc sir dung
trong nudi trong qua thé da duoc nghién ctu, gia thé gao lat 1a gia thé pha hop nhat véi su sinh
truong cua hé sgi nam C. militaris [9]. Qua thé C. militaris duogc kich thich hinh thanh khi thay doi
yéu t6 chiéu sang [10]. Nghién cau cua Dong [11] da danh gid dnh husng cua cac yéu t6 dinh
dudng trong do c6 cac nguyén t6 da luong (Ca, K, Mg, va Na) va vi lugng (Cu, Fe, Mn, Zn) dén
su sinh trudng cua h¢ soi nam C. sinensis trong diéu kién 1én men chim .

Céc nguyén t6 vi luong 1a yéu td can thiét trong qué trinh sinh truéng caa nim, tham gia vao
cac phan tng hod sinh, trao ddi chat cua té bao. Nhiéu loai nim can dén Fe, Zn, Mn cho qué trinh
sinh truong phat trién [12]. Su thiéu hut Mn anh huong truc tiép dén sy hinh thanh va phat trién
cuia hé sgi nam [13]. Tuy nhién, cho dén nay, chwa c6 nghién ctru ndo danh gia anh huéng cua cac
cong thirc méi trudng gao-nhong khac nhau ¢6 bd sung vi lwong dén niang suét cua nam C. militaris.
Vi vay, chling t6i tién hanh nghién ciru ndy nham danh gia mot sé ¢éng thirc méi trudng gao-nhong
c6 bd sung vi lwong dén cac chi tiéu ning suit va hinh thai qua thé va ham luong hoat chat
cordycepin va adenosine cia nim C. militaris, tir d6 dinh hudng téi wu diéu kién nudi trong loai
nam nay.

2. Phuong phap nghién ciu
2.1. Vat ligu

Chung ndm BioG va K7 duoc thu thap tir co s& nudi trong nam tai Lang Son va Ha Noi, duoc
luu gilr va bao quan tai B6 moén Di truyén — Hoa Sinh, Khoa Sinh hoc, Truong Pai hoc Su pham
Ha Noi.

2.2. Phwong phép nghién ciu
2.2.1. Phuwong phdp phdn ldp chung ndm C. militaris va cdy giong

Qua thé nam tuoi C. militaris thu tir co s nudi trong dugc rira 3 - 5 1n bang nudc cat tigt trung.
Qua thé duoc cat lat va nudi trén ong thach nghiéng chira moi truong PDA (Potato Dextrose Agar)
¢6 bd sung vi lugng gom c6: 400 mL/L nudc ludc khoai tay (200 g/L), 20 g/L glucose, 15 g/L agar,

http://jst.tnu.edu.vn 397 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 230(05): 396 - 403

2 mL/L dung dich vi lwong. Dung dich vi lwong (1 lit) gdm c6: EDTA disodium salt 50 g,
ZnS04.7H,0 22 g, H3BO; 11,4 g, MnCl2.4H20 5,06 g, CoCl2.6H,0 1,61 g, CuSO4.5H:0 1,57 g,
(NH4)6M07024.4H,0 1,1 g, FeSOa4. 7H20 4,99 g [14]. Cac 6ng thach nghiéng sau khi dat céc lat
cit dugc dé t6i 10 ngay ¢ nhiét do 22-25°C, sau do chuyen sang dleu kien chiéu sang ngay/dém
(12/12) & cung nhiét d6 trong vong 2 tuan. Theo ddi dé loai bo cac 6ng giong nhidm.

Hé soi C. militaris sau khi sinh bao tir dwoc ding Iam gidng nhan nudi trong méi trudng PDB
(Potato Dextrose Broth) c6 bo sung 2 mL/L dung dich vi lugng, nudi lic 120 vong/phut trong toi
& 25°C trong 5 ngay. Dung dich glong sau d6 duoc ding dé ciy trén méi truong thi nghiem [9].

MBoi trudng gao-nhong tao qua thé duoc chuan bi vai 35 gam gao lut té, va 70 mL dung dich
dinh dudng theo nhu bé tri thi nghiém ¢ Bang 1. Mbi truong duoc dung trong hop nhya thé tich
700 mL, hap khu triing 121°C trong 30 phit. Sau khi dé nguéi ¢ nhiét do phong, mdi binh duoc
Cay 2 mL dung dich giong long va dé téi ¢ nhiét do 22°C trong vong 7-10 ngay (khi hé soi lan kin
bé mat gia thé) trude khi chuyén sang diéu kién chiéu sang 12 gio/ngay.

2.2.2. B6 tri thi nghi¢m

Thanh phan cac chét caa dung dich dinh dudng cua céc cong thie thi nghiém duoc thé hién &
Bang 1.
Bang 1. Thanh phan céc chat cua dung dick dinh dwéng cua cac cong thire thi nghiém

400 mL/L nuéc lude gia db (100 g/L), khoai tay (100 g/L)
Sucrose (40 g/L)
Dau “+”: ¢6 bé sung thanh phan dinh dwéng
Sau 45 ngay nudi cdy, cac chi tiéu hinh thai duoc danh gia qua sb lwong qua thé/binh, chiéu dai
va duong kinh qua thé. Ning suit qua thé/binh dugc danh gia qua khéi lugng ndm twoi/binh, khoi
lugng nam khé/binh. Thi nghiém duoc lap lai 3 1an, 15 binh/cdng thirc/lan 13p lai, khoang 10-15
qua thé ngau nhién mdi binh dwgc do chiéu dai va duong kinh qua thé.

Céng thic

Thanh phin cidC) C2 C3 C4 C5
Nhong tam (20 g/L) + + o+ o+ +
KH2PO4(1,0 g/L) + + + + +
MgS0O4(1,0 g/L) + + + + +
Vi lugng (2,0 mL/L) + + + +
Peptone (5,0 g/L) + + +
+ +
+

2.2.3. Phuong phdp chiét xudt va xdc dinh ham hrong hogt chat

M3u qua thé sau khi thu hoach s& duoc lam déng khé va nghién thanh bot min. Mau (10 mg bot
min) ngam trong trong 2 mL dung mdi vai ti 1€ nuwdce: acetonitrile (9 1) (v/v) ¢ 60°C trong 1 gio
véi may rung siéu am. Mau duoc ly tm 13000 v/p trong 10 phut va phan dich chiét duoc loc qua
mang loc duong kinh 16 0,22 um (Chromdisc, Daegu, Han Quéc).

Phan tich HPLC dugc thyc hién trén may Thermo Fisher UltiMate 3000 HPLC (Thermo
Scientific) voi cot Extrasil AQ-C18,5 um x 4,6mm x 250 mm (ChromaPureTM).

Chat chuan cordycepin, adenosine (Sigma-Aldrich) s& duoc hoa tan trong nuéc cat & nong do
khac nhau dé 1ap duong chuan. Pha dong 1a nuéc: acetonitril = 90:10 (v/v) véi toc d6 dong 0,5
mL/phut, & budc song UV 260 nm [15].

2.2.4. Phuong phép xit ly sé liéu

Céc thi nghiém dugc 1ap lai 3 1an, s6 liéu duoc phan tich va xu Iy bang phan mém SPSS 26.0.0
qua phan tich ANOVA ¢ mirc p<0,05 dung kiém dinh Turkey hodac Dunnet’s T3.

3. Két qua va ban luan

3.1. Két qud ddnh gid dnh hwong ciia cdc méi trwong dén nang sudt qud thé
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Két qua danh gia anh huong cua cac méi truong khac nhau c6 bé sung vi lwong (cong thic C2
dén C5) dén nang suét cua hai chung nAm nghién ciru (K7 va BioG) dugc trinh bay & Bang 2.

Dbi véi chang nam K7, cac cong thuc thi nghiém khong thé hién su khac biét c6 ¥ nghia thong
ké vé chi tiéu khoi luong tuoi/binh vai gié tri tir 32,54 g/binh (cdng thire C4) dén 33,37 g/binh
(cong thirc C3) khi so sanh véi cong thire doi ching C1 (33,8 g/binh). Tuy vay, ¢ chi tiéu khoi
luong kho/binh cua chung ndm K7, ¢6 su tang dan gia tri tir cong thirc C1 (4,67 g/binh) dén C5
(5,76 g/binh) twong (g vai viéc bo sung thém tirng thanh phan dinh dudng khéc nhau. Khi lugng
kho cua C1 (4,67 g/binh) ting 1én 4,88 g/binh (C2) khi bd sung thém yéu t6 vi lwvong vao C1. Khéi
lwong kho cua C3 dat 5,13 g/binh c6 sy ting 1én so vai C2 khi bd sung thém peptone (5 g/l) vao
C2. Twong tu nhu vay véi cong thic C4 (5,48 g/binh) c6 su tang 1én so véi C3 khi bd sung nuéc
ludc khoai tay, gia dd vao C3. Cong thirc C5 dat khdi lwong khd 5,76 g/binh tang 1én so véi C4 khi
b6 sung thém sucrose (40 g/l) vao C4. C6 sy sai khac ¢ y nghia thong ké (p<0,05) khi so séanh
khéi lwgng khd/binh cua C5 so véi ddi chang (C1) (Bang 2).

Bang 2. Khoi lieong tuoi va khé ching nam K7 va BioG

Khai lwgng (g/binh)

Cong thic C1 C2 C3 C4 C5
Khdi lwgng twoi -K7 33,80+3,34  33,152+0,70 33,372+4,04 32,54°+411 33,05* +2,86
Khéi lwgng kho— K7 4,67°+0,46  4,88*+0,10 5,13*+0,62 5,48*+0,69 5,76 +0,5
Khdi lrgng twoi- BioG 33,53*+19  28,60°+4,02 37,12°+3,12 34,25%P+539  36,22° +1,05
Khdi lwgng kho— BioG 4,48%° +0,26  4,29%+0,60  541P€+0,45 5,65°+0,89 6,00°+0,17

Gia trj trong bang la gia tri trung binh £SD. ) )
Céc chir theo sau so trong cung mgt hang khac nhau thé hién su khac biét cé y nghia thong ké véi phép thi
Turkey (mzc p<0,05).

Déi véi chung nim BioG, c6 thé thiy rd su khac nhau gitra cac cong thirc thi nghiém déi vai ca
chi tiéu khéi luong tuoi/binh va khéi luong khé/binh (Bang 2). Chi s6 khéi lwong twoi/binh dat
28,6 g/binh (cong thue C2) dén 37,12 g/binh (cong thirc C3), c¢b su khéac biét vai cong thic ddi
ching C1 (33,53 g/binh). Tuong ty voi chung ndm K7, ¢ ching nim BioG chi sé khéi lugng
kho/binh téng dan tir C2 (4,29 g/binh) dén C5 (6,0 g/binh), tuong ng vai viéc bd sung thém ting
thanh phan dinh dudng nhu peptone, nudc lude khoai tay va gia dd, sucrose.

20

abab by
15 | 2 a B

10

i 18 khdi lwpng kho/twoi (%)

C1 Cc2 C3 C4 C5
Cong thirc thi nghiém

OK7 mBioG

Hinh 1. Biéu do ti 1é khéi lwong kho/nieoi ciia ching ndm K7 va BioG

Nhu vy, cac cong thirc méi truong €6 b sung vi lugng (C2-C4) véi thanh phan khéac nhau c6
tac dong ro rang dén nang suét sinh khbi kho ddi véi ca hai chiing nam nghién cau. Sinh khoi kho
dat cao nhit & cong thue C5 (5,76 g/binh chung K7, va 6,00 g/blnh chung BioG) vai viéc bd sung
day da thém yéu tb vi lwong, ngudn nitrogen (peptone 5g/1), ngudn carbon (sucrose 40 g/1) va nudc
ludc khoai tay, gia dd so voi cong thie dbi chitng C1 ¢ mirc ¢6 ¥ nghia (p<0,05). Twong tng voi
két qua nay la ti 18 khéi luong kho/tuoi ciing ting dan & cac cong thie thi nghiém tir C1 dén C5
dbi vai ca hai chung nim nghién cau (Hinh 1) va thay rd su khac biét co ¥ nghia thong ké cua cong
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thirc C3, C4, C5 so vei cong thue dbi chimng C1. Trong hinh 1, véi mdi chiing nam, céc chi cai
khac nhau trén cot thé hién su sai khac c6 y nghia thong ké (p<0,05). Gia tri ti 1€ kho/twoi cao nhat
dat 17,4% (chung K7) va 16,6% (chung BioG) & cdng thirc C5.

3.2. Két qud ddnh gid dnh hwong ciia cdc méi trwong dén sé lwong, hinh thai qud thé

Két qua danh gia anh hudng cia cac méi truong dén s6 lwong va hinh thai qua thé caa chung
nim K7 va BioG dugc thé hién & Bang 3.

Khi b6 sung thém yéu té vi luong vao cong thiac C1, két qua cho thdy cong thic C2 ¢6 su giam
s6 lwong qua thé so vai ddi chitng (cong thire C1: 113-114 qua thé/binh), ca hai chung dat khoang
80 qua thé/binh & C2. Tuy nhién, dudng kinh qua thé cua ca hai chung ting 18n rd rét so véi ddi
chung, dac biét & chung BioG, duong kinh qua thé dat 5,72 mm (C2), 6 sai khac co ¥ nghia so véi
3,97 mm & ¢ong thie C1. Trong khi d6, chiéu dai qua thé ¢ cong thirc C2 khdng c6 su sai khac
nhiéu so véi doi ching, ca hai chiing nam nghién cau déu dat trung binh khoang 40 mm chiéu dai.

Khi thém dan ting thanh phan dinh dudng ¢ cac cong thirc C3-C5, s6 lugng qua thé khong co
su sai khac ¢ ¥ nghia so v6i ddi chimg, quan sat dugc trén ca hai chung nim nghién cuau, s6 luong
dao dong tir 102-121 qua thé/binh (K7) va tir 137-163 qua thé/binh (BioG). Chiéu dai qua thé cao
nhat quan sat duoc ¢ céng thae C5 ddi voi chung K7 (dat 46,58 mm) va ¢ cong thiae C4 di voi
ching BioG (dat 46,94 mm) déu khac biét c6 ¥ nghia thong ké so vai chiéu dai qua thé ¢ cong thirc
dbi chimg (C1) tuong ung véi ting chung.

Viéc bd sung vi lugng vao trong méi trudng nudi qua thé gitip taing duong kinh qua thé rd rét ¢
ca hai chung nam nghién cau (C2). B6 sung thém ngudn hitrogen tir peptone lam tdng ham lugng
nitrogen trong moi truong nudi cdy c6 xu hudng lam tang chiéu dai qua thé & ca K7 va BioG. Nudc
luc khoai tay-gia dd dwoc bd sung & cong thirc C4 1am cai thién rd rét hinh thai qua thé cua BioG
nhung két qua chua rd d6i vai chung K7. Su thay doi hinh théi ciia K7 duoc thé hién ¢ cong thirc
C5 khi duoc bo sung ca nudc luge khoai tay-gia dd va sucrose (40g/L) so sanh véi C3.

Bang 3. Sé lwong va hinh théi qud thé cua ching ndm K7 va BioG

Chiing nam K7 Chiing nam BioG

Sélwong  Chiéudaiqua  Pwong kinh S6 lwong Chiéu dai Puwong kinh

qua thé* thé (mm) qua thé (mm) qua thé  quathé (mm) qua thé (mm)*
Cl 113,0+12,42 37,32+9,12 4,32+1,52 114,2+23,12 42,0+6,62 3,97+1,72
C2 80,2+8,4° 40,96+7,820 5,18+1,7¢ 80,4+25,72 40,32+8,02 5,72+2,3°
C3 103,8+10,842 43,9849,8b¢ 4,98+1,7¢2 163,6+£90,3%  42,6+10,12° 3,69+1,7°¢
C4 121,0+26,82 37,98+6,82 5,14+1,62 137,2+25,92 46,9447,2° 4,72+1,6°¢
C5 102,0+13,82 46,58+8,7°¢ 5,16+1,82 137,6+49,72 41,747,552 4,4+1,6¢

Gia trj trong bang la gia tri trung binh £SD. ] )
Cac cha theo sau so trong cung mgt cot khac nhau thé hi¢n s khac biét co y nghia thong ke véi phép thi
Turkey (mizc p<0,05). * Phép thong ké véi phép thir Dunnet’s T3.

3.3. Két qud ddnh gid dnh hwong ciia cdc méi trwong dén ham lwong hogt chat

Anh huéng cua cac cdng thirc méi trudng dén ham lugng adenosine va cordycepin cuaa chung
niam K7 va BioG dugc thé hién ¢ Hinh 2. Két qua cho thay, su bo sung vi lugng c6 anh huong tich
cuc ddi voi chang nAm K7 vai su ting 18n rd rét ham lwong adenosine va cordycepin cua tat ca cac
cong thuc tir C2 dén C5 so véi cong thirc d6i chitng C1. Trong do6 c6 thé thiy rd ¢ cong thirc C2,
su bo sung thém chi thanh phan vi luong c6 thé 1am ting ham lwong adenosine va cordycepin &
chung K7. Béi véi ching BioG, b sung cac yéu té vi lugng va cac thanh phan dinh dudng & cong
thirc C5 lam tang ham luong adenosine va duy tri dwoc ham lwong cordycepin so véi ddi chimng
C1. Trong khi céc cong trinh nghién ciru khac dinh luong duoc tir cao chiét qua thé ndm ¢ ham
luong adenosine cao, khoang 0,64-0,77 mg/g kho [8], [16] thi trong nghién ctru nay khong xéac
dinh duoc ham lwong adenosine trong dich chiét ¢ cong thirc C1, nguyén nhan c6 thé do dich chiét

http://jst.tnu.edu.vn 400 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 230(05): 396 - 403

mAu dugc chuan bj tir 5 mg bot mau kho/mL dung méi va dugc do truc tiép ma khong qua giai
doan lam cao chiét nén nong do cd thé loang so vai ham lugng co thé khao sat dugc bang HPLC.

K7 BioG
_ 2 - b E 2 -
= b,c [=]
£15 _ 215
s 2 .
=] .
s 1r ER
3 T b £
b ‘ L a
E05 ¢ I ﬂ b b £ 0.5
21 I mN
0 0
C1 c2 c3 C4 C5 C1 c2 c3
D Adenosine ECordycepin mAdenosine mCordycepin

Hinh 2. Ham hrong adenosine va cordycepin cuia ching K7 va BioG
3.4. Thdo lugn

Vai tro cua cac nguyén t6 vi lugng cling dugc nghién ciru & mot ) loai niam. Nghién ctu cua
Dong [11] chira rang cac nguyén tb vi luong nhu Fe, Mn, Cu, va Zn 1a can thiét cho su sinh truong
hé soi cua nam C. sinensis véi sinh khéi hé sgi cao nhat thu duoC ¢ méi truong day du céc yéu to
vi lwong nay Nguoi ta cling quan sat thay rang kém 1a yéu t khong thé thiéu de san Xuat rubratoxin
B boi Penicillum rubrum Sopp va c6 thé 1am ting trong luong kho cua soi nam Ién gap hai hoac
gap ba lan [17]. K&ém la mot thanh phan chire nang cua nhiéu loai enzyme khac nhau, tir nhiing
enzyme tham gia vao qua trinh trao d6i chat trung gian dén qué trinh tong hop DNA va RNA [18].
Vai tro cua cac nguyen t6 nhu Fe, Zn, va Mn trong sy sinh truéng cua nam moi (Termltomyces
striatus) cting dugc khang dinh trong nghién cau cia Simerjit [13], 6 su twong dong véi nhu cau
ctia nhiéu loai nam khac. Trong nghién ctru d6, méi truong thiéu Mn lam ting téc do phan nhanh
cuia hé soi ndm, phan anh gian tiép s xuét hién cac yéu td thuc dy su phan nhanh qua mir, ¢6 the
lién quan dén viéc 1am mém thanh soi nam. Nguyén t6 Co cling dugc khang dinh 1a ¢c6 vai tro dbi
Véi sy sinh truéng cua lodi nam méi T. striatus. Cac nguyén t6 vi lwong c6 vai tro quan trong trong
cac qua trinh sinh hoa, trao d6i chét cua té bao, dwoc chirg minh qua sy giam ham lugng duong
tong sd, lwong protein hoa tan, va tang lwong amino acid ty do trong méi truong thiéu nguyén to
vi lugng [13]. Nhin chung, cac nguyén t6 Fe, Zn va Cu dong vai trd ciu trdc trong protein va vai
tro xdc tac trong cac enzyme, vi du, metallothionein va superoxide dismutase. Mot loat cac
metalloprotein khac nhau yéu cau Mn cho chirc ning, bao gdm cac chat oxy hoa, cac DNA
polymerase DNA va RNA polymerase va céc protein kinase. Nguyén t6 Mo 1a mot dong yéu t6
can thiét cho cac enzyme x(c tac cac phan ng chinh trong qué trinh chuyén héa carbon, luu huynh
va nitrogen. Nguyén t6 Co déng mét vai trd quan trong trong cac chic niang sinh hoc dudi dang
vitamin B12 va mot sé metalloprotein. Tam quan trong caa cac ion kim loai trong sinh hoc dugc
ching minh bang thuc té 1a 25% protein trong Ngan hang D li¢u Protein (Protein Data Bank) co
su phdi hop véi mét ion kim loai va gan mot nira sé enzyme yéu cau mot cofactor kim loai dé thyuc
hién chtrc nang [19], [20].

Mot s6 mdi truong hitu co nhu nuéce lude khoai tay, gia dd dugce dung phd bién trong cac moi
truong nubi nAm, vi du nhu méi truong dudng-khoai tdy (PDA, PDB) thudng duoc lya chon 1a mi
truong phan 1ap va nudi hé soi sinh dudng cua nhiéu loai nam. Gia d& xanh c6 thé duoc sir dung
lam moi truong nuoi cay thay thé cho cac loai nam duoc béo c4o gan day 21] VGi két qua danh gia
hiéu qua trén nim men va céc loai nim soi khac khi so sanh voi cac ‘moi truong co san trén thi
truong (Potato extract va Yeast extract). Gia dd xanh co wu thé 12 nguon nguyén ligu re tién, giau
protein va carbonhydrate twong tng khoang 30 va 60% trong luong kho [21]. D6i v6i moi truong
nudi ciy nam C. militaris, mot s6 nghién ctu sir dung nudc lude khoai tay, nuéc dira [6], [16]. Két

http://jst.tnu.edu.vn 401 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 230(05): 396 - 403

qua nghién cau cua ching toi cho thiy, b sung thém nudc lude khoai tay, gia d6 (100 g/L mdi
loai) vao cong thirc C3 1am ting sinh khdi khd & ca hai ching nim va cai thién rd rang hinh théi
qua the, dac biét déi véi ching BioG.

Nitrogen la nguyén té thiét yeu dé tong hop nucleic acid va protein. Nhiéu ngudn nitrogen khac
nhau duogc st dung trong nudi trong nam C. militaris nhu nhong tam, peptone, cao nim men, cao
chiét thit bo, v.v. trong d6 ngudn nhong tam 1a ngudn nitrogen duoc st dung phd bién va duoc
chang minh 1a thich hop cho sy phét trién va tich luy ham luong hoat chat. Nam C. militaris yéu
cau ham lugng nitrogen twong doi thap. Nhu két qua nghién ciru ciia Lé Thi Tuoi va cong su [22]
cho thay viéc bo sung thém peptone, hodc cao ndm men ham lugng cao (10-40 g/l) vao méi truong
gao-nhong (20 g/l nhong tam tuoi) lam giam s6 luong va bién doi hinh théi qua thé . Tuy nhién,
rat nhiéu nghién cuu van sir dung nguon nitrogen la bot nhong tam va cé bd sung thém peptone
hodc cao nam men vai ti 1€ khoang 1-10%, nhu nghién ctru cua D4 Tuan Bach va cong sy [7], Vi
Hoai Nam va cong su [23]. Két qua nghién cuu cua chung t6i cling tuong dong véi cac bao céo
truge day rang viéc st dung bo sung thém nguon nitrogen ngoai bot nhong tam c6 thé 1am ting
sinh khéi nAm C. militaris, nhu két qua sinh khéi khd cua cong thic C3 (b6 sung 5 g/L peptone)
tang 1én & muc co ¥ nghia thdng ké (p<0,05) so véi cong thire ddi ching C1 & ca hai chung ndm
K7 va BioG.

NAm yéu cau mot luong Ién carbon trong qué trinh sinh truong va phat trién, 1a co s dé tong
hop chét hitu co va cac amino acid, dong thoi la ngu0n néng lugng quan trong. Nhitng nghién ctu
cho thay, nhitng ngudn carbon c6 the sir dung dé nudi trong ndm Pong tring ha thao C. militaris
la duong mia, duong glucose, duong mach nha, pectin, v.v. trong do thich hop. nhat la nhitng loai
dudng c6 cau trdc phan tir nho. Theo két qua nghién ctu cua Dong [11] cho thay ngudn carbon la
disacharide c6 anh hudng tich cyc hon so véi monosacchride (trir glucose) dén sy phat trién cua
hé soi nim C. sinensis trong 1én men chim, va trong sé c4c loai dudng doi, sucrose 1a ngudn nguyén
liéu d& tim, ré va d& sir dung nhét khi so séanh voéi cac loai duong doi khac nhu mannitol, maltose .
Ciing tuong tu voi két qua d6, nghién ctru ciia nhém tac gia Lé Thi Twoi va cong su [22] ciing cho
thdy tac dong tich cuc cia viéc bd sung thém ngudn carbon cé thé 1am ngan thoi gian lan soi va
tao qua thé nam C. militaris trén méi truong gao-nhong, 1am qua thé dai hon va sucrose (40 g/L)
1a hidu qua hon so véi glucose trong viéc tich luy hoat chét cordycepin .

4. Két luan

Céc cong thire méi truong bd sung cac nguyén td vi lugng déu lam ting ning suét sinh khéi khd
& ca hai chiing nim K7 va BioG. Céng thuc C5 véi thanh phan gém cé: 20 g/L nhong tam, 1 g/L
KHzPOs, 1 g/L MgSOQs, 2 mL/L dung dich vi lugng, 5 g/L peptone, nudc luc khoai tay-gia dod
(100 g/L moi IOaI) va 40 g/L sucrose 1a méi truong phu hop cho viée thu sinh khoi va hoat chat cua
chung ndm K7 va BioG. Két qua nghién ctu cho thiy tiém ning cua viéc bd sung yéu té vi lugng
vao méi trudng nudi cay trong chién luoc 1am ting ham lugng hoat chat hoic cai thién hinh thai
va niang sudt & nam C. militaris. Viéc khao sat anh huong cua cac ham lwong khac nhau déi véi
ting yéu té dinh dudng nay 1a can thiét trong cac nghién cuau tiép theo nham tdi wu hoa diéu kién
dinh dudng cho tirng chang nim nghién cu.
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