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ABSTRACT

Mushroom Cordyceps militaris is known as a high functional food that
supports (restores, maintains or enhances) the function of body parts, with
or without nutritional effects, makes body comfortable, increases
resistance and reduce the risk of disease. Study of artificial media for
increasing pharmaceutical values of the fungus was carried out on four
artificial media including M-1 (purple rice, SBG (spent brewery grain),
mineral nutrient), M-2 (Secale cereal, SBG, mineral nutrient), M-3
(purple rice, mineral nutrient) and M-4 (Secale cereal, mineral nutrient).
These four types of artificial media cultured with the CM- Chinal fungus
at artificial conditions. The results showed that stromata (fruiting body or
buffer) were formed on medium containing SBG. Two media added SBG
showed pharmaceutical values of fruiting body higher than those without
SBG. The M-2 medium containing SBG increased the highest levels of
cordycepin and adenosine in fruiting bodies at 10.58 mg/g and 0.85 mg/g
fresh stromata.

TOM TAT

Néam Cordyceps militaris la logi thue phdm chirc ndng cao cdp ¢6 tdc
dung hé tro (phuc hoi, duy tri hodc ting cwong) chirc ndng cia cdc bé
phén trong co thé, ¢é hodc khong tac dung dinh duwéng, tao cho co thé
tinh trang thoai mdai, tang sic dé khang va giam bét nguy co bénh fat.
Nghlen cteu moi truvong ran lam tang ham lu‘o’ng dugc liéu cua lodi nam
nay dege thiee hién trén 04 logi méi triecong ran gom: M-1 (gao tim than,
ngii coc da qua sik dung (spent brewery grain-SBG), dinh dwong khodng);
M-2 (lua mach den, SBG, dinh duong khodng); M-3 (gao tim than, dinh
duong khodng) va M-4 (hia mach den, dinh duong khodang). Ca 04 loai
moi truong dwoc nuoi cdy chung nam CM- Chinal va dwgc nhan nuoi
trong diéu kién ban nhan tao. Két qud cho thdy ching nam CM- Chinal
6 khd nang hinh thanh stromata (qud thé hay thé dém) trén méi truong
¢6 chita SBG. Hai méi truong cé chira SBG déu cho két qua phan tich
duge lidu qua thé nam la cao hon méi truong khéng bé sung SBG. Méi
truong M-2 c6 chira SBG da lam tang duoc liéu cordycepin va adenosine
cao nhdt trong qud thé ciia nam dat 10,58 mg/g va 0,85 mg/g qua thé twoi.

Trich din: Tran Thanh Thy, 2019. Nghién ciru moi truong ran lam ting ham lugng cordycepin va adenosine
cua nam Cordyceps militaris. Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(So chuyén dé: Cong
nghé Sinh hoc)(2): 27-33.
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1 PAT VAN BE

Néam Cordyceps sinensis (C. sinensis) dwgc goi
la d6ng trung ha thao (DTHT), loai nam nay dén nay
van chua nhan nudi qua thé thanh cong trong moi
trueong nhan tao, chi khai thac tu nhién fgi cdc nuéc
nhuw Trung Quéc, Han Quéc, Nhdt Ban. Khai thic
nédm C. sinensis dan tr& nén khan hiém da thac déay
nhiéu nghién ctru huéng dén viéc nudi trong PTHT
trén cac moi truong nhan tao khac nhau. Tir xua dén
nay ndm DTHT van dugc xem 12 mot loai duoc lidu
quy hiém duoc coi 1a mot vi thude cai 130 hoan ddng
va cung voi nhan sam, linh chi, tam thét tao thanh
b6 tir than dugc mang lai sirc khoe cuong thinh cho
con ngudi (DS Tuan Bach va ctv., 2017).

Hién nay, trude nhu cau tiéu thy DTHT ngay
mot 16n, gid tri thuong mai mang lai tir nudi trong
nidm nay ngay cang cao, do vay nhiéu cong ty, cac
vién nghién ctru, truong dai hoc... dang tién hanh
déy manh nghién ciru san xuét loai nam duoc liéu
nay. Tai Viét Nam, viéc st dung nim PTHT da
dugc ngudi dan biét dén nhiéu nim qua, nhung do
gi4 thanh dé mua san pham hoan toan thién nhién rat
cao va dic biét 1a san pham gia, san pham rdng dugc
ban trén thi trudng ma cac co quan chuc nang va
nguoi tiéu dung kho kiém soat duwgc. Mt khéc, san
xuét sinh khéi trén co thé con tring rat ton kém va
khong phai lic ndo ciling c6 sin, ngoai ra con tring
ciing bi nhiém mot s6 bénh do vi sinh vat gy ra, nén
viéc chon lya moi truong co chit lam tang ham
luong dugc lidu trong qua thé dé thay thé vat chu 1a
rat can thiét (Kobayashi, 1941; Ting et al., 2014).

Loai nAm BDTHT Cordyceps militaris (dugc goi
12 ndm cam sdu budm) thudc nhém Ascomycota, la
loai ndm ky sinh trén co thé 4u tring, nhong, thanh
tring cua loai con tring, hinh thanh cac qua thé phat
trién bén ngoai (Buenz et al., 2005). C. militaris
dugc str dung nhu mét loai thudc bd dan gian truyén
thong, dic biét 1a & Pong A (Ying et al., 1987,
Holliday and Cleaver, 2008; Bhandari et al., 2010).
C. militaris ciing phat trién ngoai ty nhién &
Slovenia (Ogris, 2013) va & mot s6 nuéc Chau Au
khéc. Trong nam C. militaris chira mot s6 duge liéu
quan trong nhu cordycepin, ergosterol, cordycepic
acid, adenosine, polysaccharide, superoxide
dismutase (SOD) va mét s6 thanh phan dinh dudng
khac. Cac polysaccharide cua C. militaris cho thiy
cac hoat tinh chdng té bao ung thu ¢ tir cung va ung
thu gan (Yang et al., 2014), cac chat chiét xuét tir
qué thé c6 hoat tinh nhu chit chdng oxy héa, chat
khang khuén, khang nim, khang thé dong té bao ung
thu (Raoa et al., 2010, Reis et al., 2013, Yang et al.,
2014), khang viém (Won and Park, 2005; Raoa et
al., 2010), chdng xo hoa (Nan et al., 2001), chéng
qua trinh tao mach mau & té bao ung thu (Yoo et al.,
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2004) va tiét insulin (Choi ef al., 2004). Loai nim
nay dugc nudi trong dé san xuét cordycepin (3'-
deoxyadenosine), mot chét twong ty nhu nucleoside
chéng ung thu, trc ché ting sinh, chdng di cin, diét
sau va khang khuan (Song et al., 1998).

Nhimg nam gan day, C. militaris duoc nudi
trdng rong rdi trén moéi trudng thuan khiét, moi
truong long ciing nhu méi truong rén (Das et al.,
2010), va la chi Cordyceps dugc nudi trong phd bién
nhit (Kobayashi, 1941; Sung, 1996; Zhang et al.,
2012 ). Cac loai ngii cdc va hat gidng khac nhau
dugc sir dung dé bd sung vao cac moi truong rin dé
lam tang duoc li€u cua ndm nhu hat ké, laa mach
den, gao tim than, bot dau, ngli céc, vo hat bong, ltia
mién (cao lwong), 161 ngo, hat k&, Iua mi, hat hoa
hudng duong (Chen and Wu, 1990; Zhang and Liu,
1997; Li, 2002; Holliday et al., 2004; Li et al., 2004;
Zhao et al., 2006; Gao and Wang, 2008; Shrestha et
al., 2012; Wen et al., 2014). Ngii cdc d qua sir dung
(spent brewery grain-SBG) 1 san pham phu cua
nganh cong nghiép san xuat bia, SBG van con 16p
vo qua-hat bén ngoai cla hat [ia mach ban dau sau
khi chiét xuat laa mach bang nuéc nong & nhiét do
65-70°C (Mussatto et al., 2006 ). Ngit coc da qua sur
dung cho dén nay van chua /dugc nghién ctru dua
vao thanh phan méi trudng rin dé nudi qua thé loai
C. militaris. Wu et al., 2013 da bao cao vé su thanh
cong cua viée nudi trdng C. militaris va san xuét
cordycepin dya trén sy 1én men chim. Ngii cc da
qua str dung 14 san pham phu sin c6, sé lwong 16n,
chi phi thdp va van la nguon tai nguyén quy gia cho
viéc khai thac cong nghiép. Hién tai, nganh san xuat
bia da c6 nhiéu tinh, thanh phd nén rit thuan tién cho
viéc khai thac bi bia. Nghién ctru nay trinh bay két
qué nghién ctru moi trudng co chét rin duoc bd sung
SBG nhdm lam ting ham lugng dugc ligu
cordycepin va adenosine trong qua thé cua ching
nam C. militaris nhan nudi trong diéu kién ban nhan
tao.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Chuin bi chiing nAm C. militaris nhan
nudi

Chung ndm C. militaris (ky hi¢u CM- Chinal)
dugc mua ching goc tr Cong ty Cong nghé Baoli
Laoning (Trung Qudc). Sau d6, chung ndm duoc
hoat hdéa trén moi truong co ban PDA (potato
dextrose agar) va i1 & 22°C trong t6i hoan toan. Sau
khi hé soi ndm moc pht kin moi truong thuan khiét,
hé soi ndm dugc dong nhat 1én men v6i 100 ml dung
dich dinh dudng v6 trung. Chung gidng long dugc
sir dung dé cdy truyén vao moéi truong rin nudi
trong
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2.2 Chuan bi méi trwdng ran va nudi cay

Thi nghiém dugc tién hanh tai phong thi nghiém
Vi sinh ctia Truong Pai hoc Ctru Long tir thang 02
dén 9/2017. Méi truong réan duogc thi nghiém gom 4
nghiém thirc (Bang 1) véi 20 lan 1ap lai, mdi lan lap
lai 1a m6t hop nhya polypropylene (kich thude 8,5
em x 11,5 cm). Tron déu cac nguyén lidu theo mdi
cong thirc va d6 vao hop nhya polypropylene theo
ty 1& co chat rén va dung dich 1a 1: 2,5. Tam muoi
hop polypropylene dwgc hip thanh tring trong 30
phut & 121°C va duoc 1am ngudi duci dong khong
khi v6 trung. Trong qua trinh ciy truyén, chung
gidng long da dugc tron déu trén mot may khudy tir
sau d6 chuyén 5 mL chiing giéng long vao lo chira
mdi truong. Cac hop nudi duge dong kin nip va
duoc nudi trong diéu kién ban nhan tao & nhiét do,
4m d6 va anh sang huynh quang t6i wu nhét qua 3
giai doan: (1) giai doan wom to nam dat Y diéu kién
t6i hoan toan, nhiét do 18°C, khong tao am do; (2)
giai doan kich mam dit & nhiét d6 20°C, tao 4m d¢
80-85%, chiéu sang 14/10 vai cuong do 1.800 lux
va (3) giai doan cham séc qua thé dat ¢ nhiét do 20-
22°C, tao am do 85-90%, chiéu sang 12/12 voi
cuong do 1.800 lux. Qua thé C. militaris khi thanh
thuc dugc thu hoach va dugc géi miu phan tich
duoc liéu tai Vién Thuc phém Chtric nang.

Bang 1: Thanh phin méi truwong rin dwgc bd
sung SBG trong nghién ciru

Mo} . Thanh phin
trwong ran

Gao tim than, 45% SBG, 2% glucose,
1% peptone, 1% yeast extract, 0,2%

M-1 KH,PO4, 0,2% MgSO4, 0,05%
vincozyn, 3,5% nhdng té'lm, 0,05%
kitin.

Lua mach den, 45% SBG, 2% glucose,
1% peptone, 1% yeast extract, 0,2%

M-2 KH,PO4, 0,2% MgSOs, 0,05%
vincozyn, 3,5% nhong tam, 0,05%
kitin.

Gao tim than, 2% glucose, 1% peptone,

M-3 1% yeast extract, 0,2% KH,POs, 0,2%
MgSO04, 0,05% vincozyn, 3,5% nhdng
tam, 0,05% kitin.

Lba mach den, 2% glucose, 1%
peptone, 1% yeast extract, 0,2%

M-4 KH,POs, 0,2% MgSO4, 0,05%
vincozyn, 3,5% nhong tam, 0,05%
kitin.
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Chi tiéu ghi nhan

— banh gia vé ning sut: T(;)ng’ s mam, chiéu
dai qua thé (LS), khoi lugng qué thé (FW) va nang
suat sinh hoc (BE).

BE=FW/MWx100, trong d6 MW la trong luong
co chat méi truong.

Panh gia vé duge lieu: Mbi nghiém thirc dugc
1y ngau nhién 5 hop (5 lan lap lai) dé goi mau phan
tich ham lugng cordycepin va adenosine trong qua
thé (mg/g) tuoi bang phuong phap LC-MS/MS va
HD.PP.50/TT.HPLC cia Vién Thuc pham Chirc
nang.

Qua thé C. militaris dwoc nghién nat va duoc cho
bay hoi qua hé théng c6 quay chan khong voi dung
mdi n-hexan. Dich trong sudt thu duoc sau khi chiét
xudt duge ly tim & 14000 g trong 10 phut va loc qua
mang loc 0.22 pm (Macherey Nagel). Qua trinh
phan tich duoc thuc hién trén hé thong sic ky long
khéi phdé LC/MS/MS bao gdm: HPLC dugc trang bi
dau do PDA 996, module tach 2690 va Nucleosil
C18, thong s cot 250 x 4.6 mm, 5 um. Ergosterol
da dugc rira giai dang dong voi 50% methanol va
50% acetonitrile, tbc do dong 1,5 mL/phut va xac
dinh v6i thoi gian luu chuan va ba dinh hap thu dic
hi€u cua ergosterol tai cac budc song ¢ gitra 260 nm
va 300 nm. Di véi dinh luong, sir dung ergosterol
chuédn tinh khiét dé dung duong chudn va doc két
qua (Nylund et al., 1992).

Xtr 1y 6 ligu: S6 liéu duge tong hop bang phan
mém Microsoft Excel 2010 va xur Iy thong ké bang
phan mém SPSS 21.0 qua phan tich ANOVA va y
nghia duoc chép nhén & p < 0,05.

3 KET QUA VA THAO LUAN

Néng sudt: Nam C. militaris moc kin trén tit ca
04 hdn hgp moi trudong ran thir nghiém. Hai loai moi
truong rin co bod sung SBG cho thiy tong sé mam,
LS, FW va BE hau nhu khong khac biét thong ké
v6i moi truong khong bd sung SBG. Chi tiéu trong
luong qua thé (FW-g), khi bd sung SBG vao co chat
ran khong 1am ting rd rét so véi co chat khong bd
sung SBG, M-1 dat 21,9 g so v6i M-3 23,4 g khac
biét khong co ¥ nghia vé& mat thong ké; M-2 dat 19,8
g 50 voi M-4 20,1 g khac biét khong ¢6 ¥ nghia vé
mit théng ké. Két qua cho thay co chat lia mach den
khong 1am ting ning suét so voi gao tim than, M-3
dat ning suét cao nhat (23,4 g) khac biét thong ké
véi M-2 (19,8 g) va M-4 (20,1 g) (Bang 2).
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Bang 2: Cac chi so sinh hoc ctia nam C. militaris nhin nudi trén moi trweong ran khac nhau

Moi treong rin Téng s6 mam (mam) LS (cm) FW (g) BE (%)
M-1 2143 a 8,12b 21,9 ab 27,4 ab
M-2 198,1 ab 7,05b 19,8 b 24,7b
M-3 200,2 ab 9,86 a 234a 29,25 a
M-4 182,7b 7,47b 20,1 b 25,1 b
CV (%) 21,6 31,0 12,5 9,5
Miic y nghia * ok ok ®ok

M-1: Gao tim than + SBG + dinh dudng khodng; M-2: Lia mach den + SBG + dinh dudng khodng; M-3: Gao tim than
+ dinh duong khoang; M-4: Lia mach den + dinh dudng khoang); LS: chiéu dai qud thé; FW: khoi luong quda thé; BE:

nang suat sinh hoc

(*): Khac biét murc y nghia 5%, (**): khac biét mirc y nghia 1%. Trong cung mot cot cac trung binh theo sau co cung
chit cdi thi khac biét khong y nghia thong ké qua kiém dinh Duncan

Duoc liéu: Khi co chét rén ¢6 chira SBG, ching
nam CM- Chinal hinh thanh va san xuét cordycepin
va adenosine cao trong diéu kién nudi cdy ban nhan
tao so véi co chat khong chira SBG. Lua mach den
t6 ra 1a co chét san sinh ra cordycepin va adenosine
cao khi dugc phdi hop véi SBG so v6i gao tim than.
Khi phan tich qua thé ndm tuoi trén M-2 dat
cordycepin va adenosine cao nhit trong 4 moi
truong co chat, twong tmg 10,58 mg/g va 0,85 mg/g;
thap nhét 1a M3, twong tmg 6,26 mg/g va 0,27 mg/g
(Bang 3). Theo Trinh Thi Xuan va Lé Tudn Anh
(2016) nudi C. militaris trén co chat 1a gao It c6 bd
sung dinh dudng khoang tdi wu méi trudng nhan
nuoi khi phan tich dugc li¢u chi dat cordycepin cao
nhét 13 5,56 mg/g qua thé tuoi.

Bang 3: Cac chi sé cordycepin va adenosine trong
qua thé nim twoi dwoc nudi trén co chét
rian khac nhau

Moi Cordycepin Adenosine
trudng (mg/g)’ (mg/g)"
M-1 8,45 0,48
M-2 10,58 0,85
M-3 6,26 0,27
M-4 7,21 0,56

(*): Két qua phan tich cua Vién Thuc phédm Chitc ning
truc thugc Bo Y te.

Két qua cta nghién ciru cho thdy bd sung SBG
vao mdi trudng rin dé nudi trdng C. militaris rat cb
hiéu qua lam ting cordycepin va dong thoi ting
adenosine. Sy tdng san luong cordycepin va
adenosine khi moi trudng c6 chira SBG ¢6 thé 1a do
ndng do cua cac hop chat phén tir thap (dudng don
va cac san pham 1én men khéac duoc san xuit qua
qua trinh san xuét bia) trong SBG cao hon so véi cac
hat gao tim than, lta mach den chua Ién men. Nhiéu
thanh phan héa hoc bd sung khac nhau dwoc sir dung
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trong nudi trong thwong mai C. militaris. Nghién
clru cia Xie et al. (2009) bao céo rang cic thanh
phﬁn tu nhién nhu gao nau, mach nha va dau nanh
1a ngudn dinh dudng tét hon cho C. militaris so voi
céc moi truong hoa hoc. Pidu nay cho thiy nong do
cordycepin cao trong mdi trudng bd sung SBG ¢6
thé dat duge boi vi SBG 1a mot nguyén vat liéu hon
hop chi gdm cac thanh phan ty nhién. Bén canh do,
nhitng dic diém hinh thai cua loai C. militaris (mau
cam, c6 kha nang hinh thanh stromata) ciing dugc
ghi nhan & ching CM-Chinal. Diéu nay c6 nghia la
CM-Chinal 1a mot chung thudc loai C. militaris c6
kha ning san xuét cordycepin va adenosine cao chi
trén moi truong la lha mach den khi dugc bd sung
SBG va CM-Chinal 1a ching ma cordycepin bi anh
hudng manh bai viée bd sung SBG vao mdi trudng.
Mait khac, cong bd cua Sreshtha er al. (2012) vé
chang CM11 (C. militaris, ky hi€u thir 11) bi thoai
hoa, qua thé c6 mau tring va kha niang hinh thanh
stromata kém, khi chung nay dugc nudi trén lia
mach den thi cordycepin khong bi anh hudng boi
viéc bd sung SBG vao mdi truong.

Holliday et al. (2004) cho rang lwong cordycepin
dat dwoc 1a 2,25 mg/g trong cac san pham thuong
mai C. sinensis thu dwoc qua qua trinh nudi tréng
trén moi truong ran va 0,65 mg/g cordycepin thu
duogc tu stromata cua C. sinensis tu nhién. Ni et al.
(2009) bao cao ham lugng cordycepin tir 0,1 dén 1
mg/g thu duoc tir nudi trong C. militaris, Wen et al.
(2014) d4 tdi wu hoa thanh phan méi trudong ran dé
nuéi trong C. militaris va dat dwoc cordycepin 1a
9,17 mg/g. Tat ca cac ndong do dugc bao co déu thip
hon so véi két qua cua nghién ciru nay (10,58
mg/g), cho thdy SBG 1a méi trudng chat lwong, sin
¢6 va ré tién cho viéc 1am ting cordycepin tir nudi
trong qua thé loai nam C. militaris.
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Hinh 1: Sy phit trién ctia nAm C. militaris trén mdi truwong rin M-2, nhin nubi trong diéu kién ban
nhén tao.

Hé soi ndm wom to (A); Mam qua thé 20 ngdy tudi sau khi cdy giong nam (B); va qua thé thanh thuc (C).

4 KET LUAN VA PE NGHI

Mbi truong ran c6 chira SBG nong do 45% lam
tang ro rét ham luong cordycepin va adenosine trong
qua thé ctia loai ndm C. militaris khi dugc nudi trong
diéu kién ban nhan tao.

Cén c6 thém cac nghién ctru dé xac dinh chinh
xac cac thanh phan va/hoac cac tinh chat vat ly dan
téi tang lugng cordycepin khi nudi trong trén moi
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truong ¢ chira SBG va ti wu hoa cac thong s6 nudi
trong nhu nhiét d9, thoi gian v, anh sang va qua trinh
suc khi khi nuéi hé soi nam C. militaris trong moi
truong long.
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