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Tém tat. Trong nhitng nam gan day, ndm duoc quan tim dén nhu mot loai thue pham chikc nang cham séc
stec khoe con nguoi, Déng trung ha thao la mét trong s6 dé. Ngoai ra, Dong triing ha thao con duoc cac nha
nghién cttu y hoc cht1 y vi sy da dang vé cac hop chét sinh hoc. Nghién cttu déc diém sinh hoc ctia loai Péng
trung ha thao (Cordyceps militaris) dugc nudi cdy nhan tao tai thanh phé Hué cho thay hinh thai ngoai ctia
Doéng truing c6 mau cam dam hodc vang sam & ngon, nhat dan vé phia gdc, chiéu cao tir 5 cm dén 7 cm, dau
ndm c6 mau sim hon, c6 dang hinh chuy. Bang phuong phap nhudm lugol thdy duwoc ddc diém md cua
Dong trung ha thao c6 nhiéu hat tinh thé day dédc, bé mat c¢6 nhiéu van nhan doc theo chiéu dai, bén trong
¢6 céc 16 khi nhé. Thanh phén hod sinh trong ndm Doéng trung ha thao dat duoc cac gia tri: 46 am dat 82,22
+ 0,55%; ham lrwong dwong khtr dat 13,79 + 0,35%; ham lwong vitamin C dat 0,83 x 103 + 0,03 x 103%; hoat
dd enzyme catalase 0,62 + 0,15 U/mg protein; ham luong lipid dat 7,00 + 1,23%, diéu d6 chiing to rang Dong

trung ha thao c6 gia tri duoc liéu kha cao.

Tw khoa: Cordyceps militaris, ddc di€m sinh hoc, hinh thai ngoai, sinh ly, sinh héa
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Abstract. In recent years, mushrooms have been interested in as a functional food for human health care, of
which Cordyceps is one of them. In addition, Cordyceps is also noted by medical researchers because of its
diversity of biological compounds. A study on the biological characteristics of artificially cultivated
Cordyceps militaris in Hue city revealed that its external morphology features a deep orange or dark yellow
coloration at the tip, gradually fading towards the base, with a height ranging from 5 cm to 7 cm. By double
staining method, the tissue characteristics of Cordyceps have many dense crystal grains, the surface has
many wrinkles along the length, inside there are small air holes. Research on the biochemical composition
of Cordyceps achieved the following values: humidity reached 82,22 + 0,55%; Reducing sugar content
reached 13,79 + 0,35%; vitamin C content reached 0,83 x 10+ 0,03 x 10-3%; catalase enzyme activity reached
0,623 +0,15 U/mg protein; lipid content 7,00 + 1,23%, which proves that Cordyceps militaris has high medicinal

value.
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1  Datvan dé

Hién nay, nghién cttu va phat trién cac loai ndm duoc liéu dang cé nhiéu trién vong maoi
trong viéc sit dung ngudn duoc liéu trong tw nhién dé€ cung cap nhitng hop chat c¢é hoat tinh sinh
hoc cao, tao ra cac loai thudc va thuc phdm chtrc ndang cé hiéu qua phong, chita bénh va nang cao
stec khoe ctia con nguoi. Nam Dong trung ha thao thudc chi Cordyceps, véi tén khoa hoc la
Cordyceps militaris hodc Ophiocordyceps sinensi, chung dwoc danh gia cao nho ham lwong do6i dao
cac hop chat c6 hoat tinh sinh hoc [1]. Loai C. militaris c6 nhiéu ting dung trong diéu tri bénh va
nang cao stic khoé con nguoi. Céc chiét xudt tir loai C. militaris dwoc stt dung trong cac truong
hop ho c6 dom, suy giam chitc nang phdi, chong mdt [2]. Pong trung ha thao nudi cdy c6 hinh
dang twong tu loai trong tw nhién, than ndm va dau ndm, kich thwdc dong déu, cé mau vang sdm
hodc cam dam, dam ¢ ngon va nhat dan vé goc. Cac nghién ctu da khéng dinh thanh phan hoa
hoc cua loai C. militaris trong tu nhién va trén moi truong nudi cay l1a twong tw nhau [3]. C. militaris
rat khan hiém trong tw nhién. Vi vay, nghién cttu dédc diém sinh hoc cta loai C. militaris d€ tir d6
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san xudt & quy mo 16n phuc vu nghién ctru va diéu tri bénh ciing nhu nhu cau hdng ngay cta con
nguoi hién dang la van dé cap thiét. Véi khi hau kha phu hop, d 4&m cao, cing véi ngudn nudce
sach, tai Thanh Ph6 Hu€ cling c6 thé phat trién nuoi tréng, tuy nhién hién nay c6 kha it co s6 nuoi
trong va phat trién loai ndm c6 gia tri nay. Chinh vi thé, nghién ctu dic diém sinh hoc cua loai
Dong tring ha thao (C. militaris) nham nhan giéng thanh céng va nudi trong trén quy mo 1én

cting nhu c6 co s6 khoa hoc dé€ bao ton duwoc nguon gene co gia tri dugc liéu thuc su la can thiét.

2 Vatliéu va phuwong phap
21  Thu thip mau

Loai Bong trung ha thao (Cordyceps militaris) duoc thu thap va nudi cdy tir thang 1 ndm
2024 dén thang 12 ndm 2024 tai hgp tac xa nong nghiép Narasa, thi xa Huong Tra, tinh Thira
Thién Hué.

Chung ndm duoc nudi cdy trai trén moi treong thach PGA ¢ 22 °C, dd am 80%. Sau do
chuyén sang méi truong gao lit, nudi trong diéu kién chi€u sang tir 800-1000 Lux, dd am
80-90%, nhiét do 22 °C d€ phat trién qua thé.

2.2 Phuwong phap nghién cttu
Phuong phap nghién cttu dic diém hinh thai

Dac diém hinh thai dwoc mo ta béng quan sat truc ti€p soi ndm truong thanh luc con tuoi
(2 thang) va sau khi duoc sdy kho ¢ 40-50 °C. Chiéu dai ctia soi ndm twoi va khd duoc do bang
thuée do ¢6 dd chinh xac dén 0,1 mm.

Phuong phép nhudm lugol dwoc st dung dé phét hién tinh bot trong mau mé. Mau duwoc
c8 dinh, cit 1at mong (5-10 pm) va gan 1én lam kinh. Tiéu ban dwoc nhé dung dich Lugol (iodine)
va u trong 3 phut, sau d6 rira nhe bang nudc cat. Phan tng gitta iod va tinh bt tao phitc hop cé
mau xanh tim hodc den, gitp xac dinh sy c6 médt va phan b caa tinh bot trong moé khi quan sat
dudi kinh hién vi.

Phuong phap nghién ctru mot s6 chi tiéu hoa sinh

Xéc dinh d¢ am cua nguyén liéu twoi: Nguyén liéu duoc sdy cho dén khi khoi luong gitra
hai [an can chénh 1éch khong qué 0,005 mg/g mau.

Dinh luvgng ham lwgng dwong khir theo phwrong phap Bertrand: Dya trén co so trong moi
truong kiém, cac duwong khir ¢6 thé dé dang khir Cu?* thanh Cu, két ttia Cu20 c6 mau do gach,
qua d6 tinh duwoc luong monosaccharide [4].
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Xéc dinh ham lwong vitamin C bang phuong phap chuan d6 iode. Vitamin C c6 thé khtr
dung dich iode, dya vao lwong iode bi khit béi vitamin C c¢é trong mau tim dwoc ham lwong

vitamin C [4].

Hoat d6 enzyme catalase duoc xac dinh theo phuong phéap chudn do bang KMnOs. Dua
vao luong H202 bi phan huy bodi enzyme catalase tao thanh H20 va Oz. Phan ting dugc tre ché sau
mot khoang thoi gian bf“ang H2S04 10%, lwong H202 con lai dwgce chuan do bf“mg KMnOs 0,1%.

Xéc dinh ham luong lipid bang phuwong phap Soxhlet: Phiong phap Soxhlet dua trén tinh
chét hoa tan ctia lipid trong cac dung méi hitu co khong phan cye. Khi mau chita lipid duoc tiép
xuc véi dung moi nay trong diéu kién nhiét do (d6i voi ether khong qua 50 °C), lipid sé€ hoa tan

va tach khoi mau.
X ly s6 lidu

Céc thi nghiém duoc ldp lai 3 [an. SO liéu dugc thu thap va xa ly béng phan mém Excel
2016.

3 K&t qua va thao luan
3.1 Hinh thai ngoai ciia Pong trung ha thao

Trong tu nhién, phan co thé au trung C. militaris gidng nhir nhong tam, 6 chigu dai tir
3-5 cm, duong kinh tir 3-8 mm, mau vang dam tdi vang nau; qua thé hinh tru manh, chiéu dai
ttr 4-7 va duong kinh khoang 3 mm, véi dinh nhon (Hinh 1). D€ Cordyceps hoan thanh chu ky
sinh tredng ctia minh, tir giai doan s6ng trong dat téi sau khi lay nhiém vao co thé du trung,
chiing chiu su canh tranh véi cac vi khudn khac, thdm chi canh tranh véi cac loai trong chi
Cordyceps [5-7]. Trong diéu kién nudi cdy nhan tao, moi treong nudi cdy khong co co thé du trung,
qua thé c6 kich thude to déu tir trén xudng duwdi, hoi cong, mau sac tir vang dén dé cam, khi

treong thanh c6 chiéu dai khoang 7-10 cm, dwong kinh 34 mm.
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S¢i ndm sau khi treong thanh ¢ dang con twoi, duoc do kich thudce va tién hanh say kho va
tiép tuc do. Vé mau sic gita soi ndm twoi va kho c6 khac nhau, soi kho mau vang nhat hon, vé
chiéu dai, soi kho c6 ngdn hon nhung khong dang ké. Vé trong luong thi giam di rat nhiéu do
khi sdy kho luong nuwde bi mat di, 100 kg twoi sau khi sdy thu dwgc 15 kg kho.

3.2 Dic diém giai phiu hoc cia Dong trung ha thao
Khi khéng cho thudc thir lugol, quan sat dudi kinh hién vi, ta thay c6 su xuat hién cac tinh
thé (tinh bot) day dac (Hinh 2).
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Hat tinh bot

A. Mt ciit doc B. Miit ciit ngang

Hinh 2. M6 hoc s¢i ndm Dong triing ha thao khéng nhuém lugol (Vat kinh 20)

Hat tinh bt

A. Mat cat doc B. Miit cit ngang

Hinh 3. M6 hoc soi ndm Doéng trung ha thao ¢6 nhudém lugol (Vat kinh 20)

Sau khi nhuém mau véi thude thoe lugol, qua trinh b&t mau xanh tim ctia tinh bot duoc
quan sat dwoc dwdi kinh hién vi. O 1at cit doc va cit ngang, quan sat dwoc 16 rong nho phia trong
than (Hinh 3 A & B). Quan sat duwdi kinh hién vi cho thiy c6 s phan bd cac hat tinh bot day déc,
cho thdy ham lwong carbohydrate cao. Tuy nhién, can luu y rang ham lwong tinh bot trong Dong
trung ha thao c6 thé thay déi tuy thudc vao ngudn goc, cach thu hoach va ché bién. Bé mit c6
nhiéu van nhan doc theo chiéu dai, bén trong cé cac 16 khi nho doc theo than 1a noi trao d6i khi
véi mdi truong bén ngoai. Ngoai ra, Pong trung ha thao con chita nhiéu dudng chdt quy khac
nhu protein, acid amin, vitamin, khoang chat, gitp hd tro sttc khoé dic biét trong cac truong hop
nhu ho ¢6 dom, suy giam chitc nang phoi, chéong mat [2, 8, 9].
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3.3 Cacchi tiéu sinh hoa
P 4m twoi va ham lwgng lipid trong mau Pong trung ha thao

Khi x4c dinh d6 4m ctia nguyén liéu twoi bang phuong phéap say dén khdi lwong khong
déi thi nhan thay dwgc liéu twoi thuong chita mot lwgng nuwde rat 16n, khdng c6 mot duoc liéu
nao dat d¢ kho tuyét doi (d¢ am 0%), nhung ddi voi mdi duoc litu déu duoc quy dinh mét d
am an toan. D€ bao quan tdt, duoc liéu can c6 d6 am béng hodc dudi d6 am an toan. BY dm trung
binh xac dinh dwoc 1a 82,22 + 0,55% (Hinh 4). D6 &m nguyén liéu twong d6i cao, ching t6 Dong
trung ha thao chtta nhiéu nudc va nhiéu chat dé bay hoi. So sanh véi Dia y, 14 Chum ngay twoi
thi Dong trung ha thao c¢6 d6 &m cao hon (82,22%/ 76,27%). Diéu nay cho thdy d6 &m anh huong
déng ké& dén chat lvong cac ché phdm va duoc liéu chita Dong trung ha thao. Chung sé bi tac
dong xau néu nhu mau chua duoc say kho hoan toan, xudt hién cac loai ndm mdc, anh hudng
dén mui vi hay lam mat di cac chat dinh dudng quan trong, do vay lam giam chat lugng cta san

phém cting nhu mat thAim my cua san pham.

Trong thi nghiém, 6 g nguyén liéu tuoi sau khi sdy kho hoan toan chi con khoang
1,0-1,1 g, cho thdy ham luong nudc chiém phan 16n khéi lwgng ban dau. Do d6, qua trinh xt ly
d€ dat d6 am thich hgp gay hao hut dang k€, lam tidng gid thanh san pham va han ché kha nang
ti€p can cua nguoi tiéu dung. Bén canh d6, nghién ctru d6 &m ctia nguyén liéu twoi khong chi ¢
gia tri ing dung cao ma con cung cap thong tin quan trong vé phuwong phap ché bién va bao quan
nam sau thu hoach, hd trg cc nghién cttu tiép theo.

Ham luong lipid trung binh trong mau Dong trung ha thao khd dat 7,00 + 1,23%. Theo
nghién ctru cua Linh va cs. vé kha nang tong hop lipid ctia 2 chung ndm men R. toruloides VICC
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Hinh 4. D6 4m twoi va ham luong lipid trong mau Déng trung ha thao
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20689 va VTCC 20765. Két qua cho thay, ca 2 ching déu c6 kha nang tich liy lipid dat khoang
45% trong luong kho cua t&€ bao. Nhu vay, ham luong lipid cua C. militaris thdp hon lwong lipid
6 trong mot s6 ching ndm khac [10]. Méac du ham luwong lipid trong Dong trung ha thao khéng
phai 1a thanh phan chu yéu, nhung cac chat béo c6 trong né van déng mot vai tro nhat dinh trong
viéc cung cap nang lwong, hd tro cdu truc mang t& bao va cé thé giup giam viém. Lipid trong
Dong trung ha thao cling c6 thé gbp phan vao céc lgi ich stic khde nhu giam cholesterol xdu va

bao vé co thé khoi cac tac dong cua stress oxy hda [11-13].
Ham lugng duong khtt, Vitamin C va hoat d§ enzyme catalase trong mau Pong trung ha thao

Két qua nghién cttu ham leong dwong khut, vitamin C va hoat dd enzyme catalase trong
mau dong triing ha thao khd dwoc trinh bay ¢ Hinh 5. Ham luwong duong khit trong mau Déng
trung ha thao la 13,79 + 0,35%. Cac nghién ctru trén thé gidi cho thay C. millitaris chita luong 16n
cac duong khtt nhu maltose, glucosse va fructose [13, 14]. Theo Chan va cs., da xac dinh duoc
ham luong carbohydrate trong qua thé va sinh khoi soi ndm 1a 39,6% va 29,1%. Ham luong duong
do duoc tr viéec nuoi cdy C. millitaris Tan luot 1a galactose (28.72%) va glucose (6.12%) [14]. Cac
polysaccharide c6 trong C. millitaris thé hién cac hoat dong mién dich, chong ung thu, chdng
viém, chdng oxy hoda, ha duong huyét, ha duwong huyét va bao vé gan [14]. Nhitng nghién cttu
nay da chiing minh hoat dong kich thich mién dich cua cac polysaccharide thong qua kha nang
kich hoat cac dai thuwe bao d€ tao ra NO, IL-1, interferon (IFN -y), yéu t& hoai tt khéi u (TNF-a),
t¢ bao lympho T va B va ty nhién t& bao giét nguoi (NK) ciing nhu tang thue bao bang dai thuc
bao [14]. Két qua cho thdy C. militaris dwgc st dung nhu mot ngudn duoc liéu quy gid trong phat
trién cac san pham hd tro stec khoe va diéu tri bénh, dic biét trong linh vuc mién dich hoc va y
hoc tai tao [14-16].

Ham lwgng Vitamin C khoang 0,83 x 102 + 0,03 X 10°%. C. millitaris chtta nhiéu vitamin

tan trong nuwdc (vitamin B2, vitamin B3 va vitamin C) va vitamin tan trong chat béo (vitamin A
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Hinh 5. Ham lugng dudng khtt, Vitamin C va enzyme catalase trong mau Déng trung ha thao
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va vitamin E) [13, 17]. Vitamin C déng vai tro bao vé cac t€ bao khoi stress oxy hoa va gép phan
duy tri chtic ndng binh thuong ctua hé thong mién dich, ho tro hinh thanh collagen va tang su
hap thu sét tir duong tiéu héa [13]. Tuy nhién ham lwong vitamin C & céac loai Cordyceps tuong
ddi thdp. Li va cs. danh gid cac thanh phan hod hoc caia C. sinensis trong qua thé tu nhién va trong
in vitro da cho thdy ham lwgng vitamin C thap hon 0,25 x 102 mg/g [17]. Jedrejko va cs. da cho
thdy trén qua thé ctia C. millitaris ham luong vitamin C thap hon 2 mg/kg con ¢ sgi ndm hau nhu
khong cé vitamin C [13]. Két qua ctia ching t6i véi ham lwgng vitamin C (0,83 x 10 + 0,03 X
103%) trén C. millitaris cao hon nhiéu so véi nghién cttu ctia cac tac gia khac, ching to hiéu qua

cua quy trinh nudi cdy trong viéc tong hgp vitamin C.

Dai véi hoat do catalase, gid tri do dwoc 1a 0,62 + 0,15 U/mg protein. C. militaris duwoc cho
la ¢6 kha nang chong oxy hda va chdng viém voi gia tri nong do e ché tdi da (ICs) cia DPPH,
Oz, H202 va OH- lan luot la 3,845 mg/mL, 2,673 mg/mL, 0,037 mg/mL va 0,046 mg/mL. Hoat dong
cua enzyme catalase 6 C. militaris da duoc ghi nhan déng vai tro quan trong trong hé thong phong
thti cta t& bao chdng lai cac cang thang sinh hoc [18, 19]. Enzyme catalase déng vai tro quan trong
trong viéc phan giai hydrogen peroxide (H,O,) thanh nudc va oxy, gop phan giam thiéu tac dong
cua cac goc tu do trong co thé [19]. Wang va cs. nghién cttu soi nam C. militaris cing xac dinh
duoc hoat do cua catalase cao nhét la 93,7 U/mg protein khi nudi cdy trong moi treong c6 20%

nudc dung khoai tay cong véi 1% moi treong glucose [19].

4 Kétluan

Déc diém hinh théi caa Dong trung ha thao (C. militaris) trong mdi treong nudi cdy nhan
tao c6 qua thé c6 kich thudc to déu tir trén xudng duwdi, hoi cong, mau sac tir vang dén do cam,
khi treong thanh c6 chiéu dai khoang 7-10 cm va duong kinh 3-4 mm. Khi xem dudi kinh hién
vi ta thdy cé sy phan bd cac hat tinh bot day déc, diéu d6 ching té rang ham lwong chat dinh

dudng rat cao.

Nghién ctru mot sd thanh phan hoéa sinh cho thdy gia tri dinh dudng trong Dong trung ha
thao kha cao voi d6 am dat 82,223 + 0,553%, ham lwong duong khir dat 13,79 + 0,35%, vitamin C
dat 0,83 x 10+ 0,03 x 10-*%, catalase 0,623 + 0,15 U/mg protein va lipid 7 + 1,23%.

63



Hoang Xuan Thao va CS. Tap 134, S6 3B, 2025

10.

11.

12.

64

Loi cam on

Cong trinh nay duoc hd tro tir kinh phi tir dé tai Pai hoc Hué ma s6: DHH2023-03-180.

Tai liéu tham khao

McKenna, D. J., Jones, K., & Hughes, K. (2002), Botanical medicines: The desk reference for major
herbal supplements (2nd ed.), New York, NY: Haworth Press.

Das, S. K., Masuda, M., & Mikio, S. (2010), Medicinal uses of the mushroom Cordyceps mili-
taris: Current state and prospects, Fitoterapia, 81(8), 961-968.

Li, C. R, Nam, S. H., & Geng, D. G. (2006), Artificial culture of seventeen Cordyceps spp.,
Moycosystema, 25(6), 639-645.

Lé Thi Mui (2009), Kiém nghiém va phan tich thwc pham, Gido trinh Truwong Dai hoc Sw pham,
Dai hoc Da Néng.

John, H., Matt, C., Aloha, M Inc., SantaCruz., California, USA (2005), Cordyceps, Wasser SP
Institute of Evolution, University of Haifa, Mt, Carmel, Haifa, Israel.

Hoang Quéc Bao (2018), Diéu tra thanh phén loai ndm Déng trung ha thao tai Vuon Qudc
gia Hoang Lién va nghién cttu nudi trong loai Déng trung ha thao bodng tuyét (Isaria
tenuipes), Ludn dn Tién si Lam nghiép, Vién Khoa hoc Lam nghiép Viét Nam, Ha Noi.

Hoang Tién Cong (2010), Nghién cttu thanh phan loai ndm Pong trung ha thao tai Khu bao
ton thién nhién Tay Yén Tt, huyén Son Dong, tinh Bac Giang, Ludn vin Thac si khoa hoc nong
nghiép, Pai hoc Nong lam — Dai hoc Thai Nguyén, Thai Nguyén.

Mai Hai Chau va Dang Thi Ngoc (2022), Xac dinh méi treong nhan giéng va nudi tao qua
thé ndm Dong trung ha thao (Cordycep militaris) theo hudng hiru co, Tap chi Khoa hoc va Céng
nghé Lam nghiép, 2, 3-13.

Nguyén Thi Bich Hing, Triéu Thy Hoa, Poan Chi Cwong (2023), Déc diém ctia ndim Dong
trung ha thao (Cordyceps militaris) nudi trong trén co chat ba dau nanh, Tap chi khoa hoc va cong
nghé, Dai hoc Da Ning, 21(1), 38-42.

Mai Thi Dam Linh, D& Thi Quynh, Pham Thanh Hién, Nguyén Thi Thanh Mai, Tran Van
Tuén (2021), Nghién cttu kha néng sinh tong hop lipid ctia hai chung ndm men Rhodospor-
idium toruloides VTCC 20689 va VTCC 20765, Bdn B cuia Tap chi Khoa hoc va Céng nghé Vit
Nam, 63(11), 48-52.

Phull, A. R,, Ahmed, M., & Park, H. J. (2022), Cordyceps militaris as a bio functional food
source: pharmacological potential, anti-inflammatory actions and related molecular mecha-
nisms, Microorganisms, 10(2), 405.

Nguyén Thi Thanh Mai, Tran Bao Tram, Truwong Thi Chién, Nguyén Thi Hién, Nguyén Thi
Phuong Trang, Mai Thi Pam Linh (2017), Pac diém sinh hoc, gia tri duoc liéu va cac phuong



Jos.hueuni.edu.vn Tép 134, S6 3B, 2025

13.

14.

15.

16.

17.

18.

19.

phéap nudi trong ndm Dong trung ha thao Cordyceps militaris, Hoi nghi Khoa hoc toan qudc vé
Sinh thdi va tai nguyén sinh vdt lin thir 7, Vién han 1am Khoa hoc va Céng nghé Viét Nam.
Jedrejko, K. J., Lazur, J., & Muszynska, B. (2021), Cordyceps militaris: An overview of its

chemical constituents in relation to biological activity, Foods, 10(11), 2634.

Chan, J. S. L., Barseghyan, G. S., Asatiani, M. D., & Wasser, S. P. (2015), Chemical composition
and medicinal value of fruiting bodies and submerged cultured mycelia of caterpillar medic-
inal fungus Cordyceps militaris CBS-132098 (Ascomycetes), International journal of medicinal
mushrooms, 17(7).

Byung-Tae, P., Kwang-Heum, N., Eui-Cha, J., Jae-Wan, P., Ha-Hyung, K. (2009), Antiiungal
and Anticancer Activities of a Protein from the Mushroom Cordyceps militaris, Korean Journal
of Physiol Pharmacology, 13, 49-54.

Fengyao, W., Hui, Y., Xiaoning, M., Junqing, J., Guozheng, Z., Xijie, G., Zhongzheng, G.,
(2011), Structural characterization and antioxidant activity of purified polysaccharide from
cultured Cordyceps militaris, African Journal of Microbiology Research, 5(18), 2743-2751.

Li, C, Li, Z,, Fan, M., Cheng, W., Long, Y., Ding, T., & Ming, L. (2006), The composition of
Hirsutella sinensis, anamorph of Cordyceps sinensis, Journal of Food Composition and Analy-
sis, 19(8), 800-805.

Zhang, D., Tang, Q., He, X, Wang, Y., Zhu, G., & Yu, L. (2023), Antimicrobial, antioxidant,
anti-inflammatory, and cytotoxic activities of Cordyceps militaris spent substrate, Plos

one, 18(9), e0291363.
Wang, Z. S, Gu, Y. X,, & Yuan, Q. S. (2006), Effect of nutrition factors on the synthesis of

superoxide dismutase, catalase, and membrane lipid peroxide levels in Cordyceps militaris

mycelium, Current microbiology, 25, 74-97.

65



