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PONG TRUNG HA THAO - CONG DUNG, XU HUONG
SAN XUAT VA THUONG MAI
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I. PONG TRUNG HA THAO TRONG Y HQOC
1. Tong quan vé dong trung ha thao:
1.1. Tén goi:

Pong trung ha thao (Chinese caterpillar fungus), con goi la trung thao, ha
thao dong trung hay déng trung thao, 12 mot loai déng dugc quy c6 ban chit la
dang ky sinh cua loai nam Cordyceps sinensic (thugc nhém Ascomycetes) trén co
thé sdu Hepialus fabricius. Phan dugc tinh cua dong trang ha thao di duoc
chtrng minh 1a do céc chét chiét xuat tir nAm Cordyceps sinensic.

Tén goi "dong trung ha thao" 1a xut phat tir quan sat thuc té khi thay vao
mua hé nim Cordyceps sinensic moc chdi tir dau con sau nhd 18n khoi mat dat.
Vao mua dong thi nhin cap ca thé nay giéng con sau (con trung), con dén mua heé
thi ching trong giéng mot loai thyuc vat (thao moc) hon.

Riéng tén “Pong trung ha thao” duoc ghi chép 1a vi thudc xuat hién lan dau
tién trong cudn “Ban thao cuwong muc” vao doi nha Minh caa danh y Ly thoi
Tran (ndm 1575), Pong Trung Ha Thao dugc xép ngang véi nhan sam vé cong
nang chita bénh — thudc vao loai toan dién nhat.

1.2. Nguodn goc hinh thanh:

Pong trung ha thao 1 hién tuong loai sau thudc chi Hepialus trong tong Ho
Lepidoptera (Canh buém) bi ki sinh boi mot loai nam tudi c6 tén khoa hoc 1a
Cordyceps sinensis (Berk.) thuoc tong Ho Ascomycetes (Nang Khuan). Thuong
gap nhat la sau non cua loai Hepialus Fabricius hoic Hepialus Armoricanus.
Ngoai ra con 40 loai khac thudc chi Hepialus ciing c6 thé bi Cordyceps sinensis
ky sinh. Cac loai nam nay phan b rong ¢ chau A va chau Uc véi trung tim da
dang 12 viing Pong A, d6 1a cac ving cao nguyén cao hon mat bién tir 4000 dén
5000m nhu: Tay Tang, Tt Xuyén, Thanh Hi, Cam Tuc, Van Nam...

Chu trinh séng caa Cordyceps:

v Cordyceps thudc ho ndm, nod ky sinh trén than cua con trung. Mua

Pong, ndm ky sinh vao con tring, phat trién thanh hé soi nam (day 1a giai

doan vo tinh), str dung ngudn dinh dudng tir co thé cbn tring va giét chét

cbn trung.


http://vi.wikipedia.org/wiki/N%E1%BA%A5m
http://vi.wikipedia.org/w/index.php?title=Ascomycetes&action=edit&redlink=1
http://vi.wikipedia.org/wiki/M%C3%B9a_h%C3%A8
http://vi.wikipedia.org/w/index.php?title=S%C3%A2u&action=edit&redlink=1
http://vi.wikipedia.org/wiki/M%C3%B9a_h%C3%A8
http://vi.wikipedia.org/wiki/Th%E1%BB%B1c_v%E1%BA%ADt
http://vi.wikipedia.org/wiki/Ch%C3%A2u_%C3%81
http://vi.wikipedia.org/wiki/Ch%C3%A2u_%C3%9Ac
http://vi.wikipedia.org/wiki/%C4%90%C3%B4ng_%C3%81
http://vi.wikipedia.org/wiki/T%C3%A2y_T%E1%BA%A1ng
http://vi.wikipedia.org/wiki/T%E1%BB%A9_Xuy%C3%AAn

v" Mua ha, s¢i nam vo tinh chuyén sang giai doan hitu tinh, hinh thanh cay
nam 13 co quan chira bao tir vo tinh va nhi 1én khoi mit dat nhung goc van
dinh lién vao than sau

o
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e 24 Tivny
C K Infectaok Hepségu;a;n'&l;nus Oberthus
I:_’ A O Y - Ty :’3‘ Ty
Cordyceps sinensis Dead
(winter worm, summer 2rass) Winter

1.3. Mo ta

Chi nam Cordyceps c6 ti hon 600 loai khac nhau. Tuy nhién cho dén nay
nguoi ta méi chi nghién cau nhiéu nhat dugc vé 2 loai Cordyceps sinensis
(Berk.) Sacc. va Cordyceps militaris (L. ex Fr.) Link. Tir nam 1964, chi c6 loali
Cordyceps sinensis duoc coi 1a duoc lidu c¢6 trong duge dién C. sinensis.

Pong trung ha thao khi con séng, nguoi ta ¢ thé tréng rd hinh con sau, voi
duoi 1a mot canh nho, moc 14. Khi siy kho, né c6 mui tanh nhu ca, dét 1én co
mui thom. Phan "I&" hinh dang giéng ngon tay, dai khoang 4 - 11cm do soi nam
moc dinh lién vao dau sdu non ma thanh. Pau sau non giéng nhu con tam, dai
chiing 3-5 cm, duong kinh khoang 0,3 - 0,8 cm. Bén ngoai ¢ mau vang sam
hoac nau vang véi khoang 20-30 van khia, van khia & gan dau nhé hon. Phan dau
c6 mau nau do, dudi gidng nhu dudi con tam, co tat ca 8 cap chan, nhung 4 d6i &
giira 1a rd nhat. Chat dém nam hinh que cong moc ra tir minh sau non, dai hon
sau non mot chut. Sau non dé bé gay, ruot bén trong cang day, mau trang hoi
vang; chat dém nam kha dai va bén trong rudt hoi rong, c6 mau trang nga.

1.4. Thanh phan

Cac phan tich hoa hoc cho thay trong sinh khéi (biomass) cua dong trung ha
thao c6 17 dén 19 loai acid amin khac nhau, c6 D-mannitol, cé lipid, c6 nhiéu
nguyén t vi lugng (Na, K, Ca, Mg, Al, Mn, Cu, Zn, Bo, Fe... trong do cao nhét
la phospho). Quan trong hon 1a trong sinh khéi dong tring ha thao ¢6 nhiéu chat
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hoat dong sinh hoc ma céc nha khoa hoc dang khdm phé dan, nhd tién bo cua
nganh hoa hoc cac hop chat ty nhién.

Nhiéu hoat chat trong dong tring ha thao c6 gia tri duoc liéu than ky. Trong
d6 phai ké dén la cordiceptic acid, cordycepin, adenosine, hydroxyethyl-
adenosine. Pang chu ¥ hon ca 1a nhém hoat chat HEAA ( Hydroxy-Ethyl-
Adenosine- Analogs).

Pong trung ha thao con chira nhiéu loai vitamin (trong 100g dong tring ha
thao ¢ 0,12 g vitamin B12; 19 mg vitamin A; 116,03 mg vitamin C, ngoai ra
con ¢ vitamin B2 (riboflavin), vitamin E, vitamin K...), ngoai ra con c6 khoang
25 - 30 % protein, 8% chat béo va duong mannitol.

Theo Holiday va Cleaver (2004), dong trung ha thao da dugc sir dung nhu
mét loai “than dugc” tir nhitng ndm 620 sau CN, vao thoi nha Puong ¢ Trung
Quéc (618-907).

Nhiing thong tin vé loai duoc lidu nay duogc cong bd dén cac nha khoa hoc
chau Au vao 1726, trong mot hoi nghi khoa hoc duogc t6 churc tai Phap.

Mau vat dong tring ha thao dau tién duoc dua vao Phap boi mot gido si,
ngudi c6 trai nghiém st dung ndm nay trong thoi ky 6ng luu tra tai hoang cung
Trung Qudc.

Nam 1994, Trung Qudc di chinh thirc xép loai dong trung ha thao nhu mot
dugc pham. Sau dé, dong tring ha thao dugc sir dung rat nhiéu khi dich SARS
xuat hién & Trung Québc vao nam 2003.

Gan day, dong tring ha thao dugc ching minh cé tac dung trong diéu tri
cac bénh vé tim mach, hd hap, gan, than, tc ché sy hinh thanh khéi u, ...(Chen et
al., 2006; Kuo, Sua, Yang, Huang, & Chen, 2006; Wang & Shiao, 2000).

Gia san pham:

v/ Nim 2004: 10.000 USD/Kg tai Trung Qudc
v/ Nam 2008: 75.000 USD/kg tai My price (Holiday va Cleaver, 2008)

Bang: Cac hgp chat hoat tinh sinh hoc dwec phan lap tir Cordyceps sp

S.no Bioactive compounds References
1 Cordycepin Cunningham et al. (1950)
2 Cordycepic acid Chatterjee et al. (1957)




3 N-acetylgalactosamine Kawaguchi et al. (1986)

4 Adenosine Guo et al. (1998)

5 Ergosterol and ergosteryl esters Yuan et al. (2007)

6 Bioxanthracenes Isaka et al. (2001)

7 Hypoxanthine Huang et al. (2003)

8 Acid deoxyribonuclease Ye etal. (2004)

9 Polysaccharide and Yu et al. (2007, 2009), Xiao et
exopolysaccharide al. (2010), Yan et al. (2010)

10 Chitinase Lee and Min (2003)

11 Macrolides (C1oH140,) Rukachaisirikul et al. (2004)

12 Cicadapeptins and myriocin Krasnoff et al. (2005)

13 Superoxide dismutase Wanga et al. (2005)

14 Protease Hattori et al. (2005)

15 Naphthaquinone Unagul et al. (2005)

16 Cordyheptapeptide Rukachaisirikul et al. (2006)

17 Dipicolinic acid Watanabe et al. (2006)

18 Fibrynolytical enzyme Kim et al. (2006)

19 Lectin Jung et al. (2007)

20 Cordymin Wonga et al. (2011)




2. Tac dung dwoc ly ciia dong trung ha thao theo y hoc hién dai:
2.1. Chéng oxy hoa:
Trén thuc nghiém: dich chiét bang nudc va ruou, ca cordyceps tu nhién va
nudi cay cho thay tac dung chng oxy hoa:
v" Ut ché kha ning oxy ho4 acid linoleic
v Kht hoat tinh cua chat 1,1-diphenyl-2-picryl hydrazyl (DDPH),
hydrogen peroxide, goc ty do hydroxyl, anion superoxide, hoat tinh bat giir
kim loai

v" Poly phenolic va flavonoid cé trong Cordyceps 1a chét anti oxidants

2.2. Téc dung khang té bao ung thu:

Nghién ctu trén cac loai té bao ung thu khac nhau nhu: hach, gan, dai
trang, tuyén tién liét, va v, cho thay dich chiét ruou tir cordyceps c6 tac dung
chéng tang sinh cta c4c loai té bao ung thu nay.

Mot nghién ciu khac cho thay cordyceps ¢ ché ting sinh té bao ung thu
dai trang qua con duong ¢ ché sy thodi giang cua chat I-kappa B-alpha trong té
bao va e ché hoat tinh cia NF-Kappa B.

2.3. Téc dung chéng mét méi va stress:

Dich chiét bang nudc néng cua Cordyceps sinensis ¢ tac dung chéng mét
moi va stress trén chudt ICR va chudt Sprague-Dawly.
2.4. Tac dung trén hé ho hap:

Dich chiét bang con cho két qua:

v Uc ché sy tiang sinh nhitng té bao BALF (Bronchoalveolar lavage
fluids) duoc hoat hoa bai lipopolysaccharide (LPS),

v' Ut ché sy san xuat IL-1 beta, 1L-6, 1L-8, 1L-10 va INF — alpha trén
BALF.

2.5. Tac dung chéng sei hoa gan:

Trén md hinh chudt Sprague —Dawly, gay soi héa gan bang Dimethyl
nitrosamine, cho udng Cordyceps sinensis, két qua cho thay giam dang ké soi
hoa & gan, boi né thic day su thodi giang chat collagen nhu Hydroxyproline, tc
ché metalloproteinase — 2 & mé, collagen loai IV va loai I.



2.6. Tac dung chéng sei hoa phoi:

Nghién ctru duoc thuc hién trén ngudi bénh SARS di phuc héi, chia 2
nhom:

- Nhom tha: 16 ngudi (4 nam va 12 ni); tudi trung binh 34,3 tudi; cho
uéng 3 gr Cordyceps mdi ngay.

- Nhom chtng: 15 ngudi, duoc cham soc bang y hoc hién dai.

- Két qua danh gia bang chup CT scanner phdi, xét nghiém Serum soluble
Interleukin — 2 Receptor (SIL — 2R): nhém thir thudc cai thién tot trén CT-
scanner va giam nong do SIL — 2R, trong khi nhdm chang khong co dugc két
qua nay.

2.7. Tac dung kich thich hé mién dich:

Tinh chat diéu hoa hé mién dich cua polysaccharides tir cordyceps sinensis

da duoc khao qua xét nghiém mau ngoai vi.

Két qua: dich chiét c6 kha ning gy san xuat yéu t6 hoai tir buéu alpha
(TNF-alpha), Interleukin (IL) -6, va IL-10.

3. Ung dung déng trung ha thao trong 1am sang:

Péng trung ha thao duoc dung dé diéu tri ho, viém phé quan man tinh, bénh
& than, tiéu dém, suy nhuoc sinh duc nam, thiéu mau, ting cholesterol, rdi loan
chirc nang gan, mét moi, U tai, sut can...

Tang chtic nang hé mién dich, ting luc cho van dong vién, chdng 140 hoa
som, cai thién chirc nang gan vai nguoi viém gan siéu vi B.

Mot s6 ngudi dung ddng tring ha thao nhu mot “adaptogen” dé tang thé luc
va chéng mét moi.

Trén hé tim mach: dong trang ha thao tét cho hoat dong cua tim va mach
mau, diéu hod nhip tim, ha cholesterol méau, tc ché két tu tiéu cau, cé tac dung
chbng viém, cai thién tuan hoan bang hé.

Myriocin va thermozymocidin (1 acid amin khong dién hinh) tc ché hitu
hiéu serine palmitoyltransferase, chat hinh thanh trong giai doan dau caa su sinh
téng hop sphingosin (Zhao. et al., 2013)

Myriocin c6 tac dung wc ché mién dich (immunosuppressant) gap 10-100
lan cyclosporine.



Il. NAM DUQC LIEU PONG TRUNG HA THAO - NGHIEN CUU VA
PHAT TRIEN

Hién nay, c6 khoang 680 loai nam thudc chi Cordyceps (Holliday, Cleaver, &
Wasser, 2005).

Hai loai ndm dong tring ha thao dwoc sir dung 1au doi trong y hoc ¢d truyén
Trung Qubc la Cordyceps sinensis (tén khac: Ophiocordyceps sinensis) va
Cordyceps militaris.

Hang ngan cong trinh nghién ctu tir cac truong dai hoc va cac vién nghién
ctru da duogc thuc hién tir rat 1au va cha yéu tap trung vao hai loai dong tring ha
thao c0 gia tri duoc liéu cao noi trén.

1. Cordyceps sinensis:

Cordyceps sinensis ( tén khac: Ophiocordyceps sinensis) la loai ky sinh trén
au tring con tring va phan bé chu yéu o Tibet, cac ving dong co ¢ Nepal, Bhutan
va Bic An d6 noi c6 do cao 3500-5000m so véi mue nudce bién..

Hinh: Cordyceps sinensis
(Shashidhar va ctv, 2013)

Hinh: Cordyceps sinensis
(Holliday va Cleaver, 2004)
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Cordyceps sinensis da dugc thi truong héa dudi dang chat bd sung dinh dudng
dudi su kiém soat cia FDA, do vay nhu cau cua thi truong dbi véi dong tring ha
thao ngay cang ting cao & nhiéu qubc gia (Dong & Yao, 2007).

Tuy nhién, sy gia ting cia nhu cau di dan dén tinh trang khai thac qua mtrc
dong trung ha thao ngoai tu nhién, lam can kiét nguén tai nguyén cua loai dugc liéu
quy nay (Holliday, Cleaver, Megan, & Patel, 2004; Hsu, Shiao, Hsiea, & Chang,
2002).

Trudce tinh trang trén, co quan quan ly CITES (Convention on International
Trade in Endangered Species) ctia Trung Qudc da chinh thirc xép loai loai nAm nay
danh muc cac loai c6 nguy co tiét chung (CITES Management Authority of China,
2012).

Nhim dap tGng nhu cau cua thi truong ngdy cang ting, cic nha nghién ctu di
tim cach nudi cdy loai ndm ndy trong diéu kién nhan tao va dén giita thap ky
1990°s, Cordyceps sinensis nudi ciy nhan tao da duoc thi trudng hoa rong rai trén
thé gi6i (Holliday et al., 2004)

Dic diém phén loai cia C. sinensis:
Kingdom - Fungi

Phylum - Ascomycota

Class - Ascomycetes

Order - Hypocreales

Family - Clavicipataceae

Genus - Cordyceps

DN N N N U N N

Species - Cordyceps sinensis
Dic diém hinh thai caa Cordyceps sinensis:

v' Qua thé C. sinensis c6 mau nau dam dén den, thudng moc ra tir phan dau
cua au tring loai sdu Hepialis armoricanus.

v/ Phan than 4u triing c6 vang hay vang nau.

v' Khi qua thé phat trién thanh thuc s& hinh thanh bao tir, cac bao tir nay dé
dang roi khoi tli bao tir va phat tan theo gi6 hoic roi xudng dat.

-11-



Cordyceps sinensis tim thdy #rén déng cé ¢ dp cao 4200m
trén muc nwoc biéen tgi Tibet (Daniel Winkler, 2010)

Vi muc dich loi nhuan, rat nhiéu san pham gia hodc kém chat lugng xuat hién
trén thi truong

Cdc dogn kém hay day dién dwgc chém vao giita thin nim
Cordyceps dé ting trong lwong (Holiday va Cleaver, 2005)

Nhiéu céng nghé tién tién trong viéc nudi cdy nhan tao lodi nim nay dugc
nghién ciru va phat trién dong thai gitp kiém soét chat luong cac san pham trén thi
truong.

Tuy nhién, cho dén nay, viéc nudi cdy va san xuat Cordyceps sinensis chi
ding lai & mirc do san xuat hé sgi nam.

Cac nha nghién ctu trén thé gisi chua thanh cong trong viéc tao ra qua thé cua
Cordyceps sinensis trong diéu kién nudi cy nhan tao.

-12-



2. Cordyceps militaris
2.1. Pic diém:

Cordyceps militaris d& dang hinh thanh qua thé trong méi trudng nubi cay
nhan tao.

Gia tri duoc liéu cao, hoat chat Cordycepin trong Cordyceps militaris cao hon
so vai Cordyceps sinensis. Cordycepin dugc chiung minh la ¢6 kha nang khang ung
thu, khang oxy hoa, khang viém, ting cuong hoat dong hé mién dich, gan, than...
(Tuli va ctv. 2014).

Nhiéu nghién ctu di dugc thuc hién nham tim ra cac dic diém vé di truyén
hoc, nhu cau vé dinh dudng va méi truong phat trién, cac dic tinh duogc liéu va sinh
hoa cua Cordyceps militaris.

Gan day bo gen ctia C. militaris da duoc giai trinh tu (Zheng va ctv, 2011). Bo
gen C. militaris co kich thudc 32,2Mb véi 9684 gen ma hoa protein duge du doan,
trong do c6 13,7% la cac gen dac hiéu loai.

Cordyceps militaris phan b rong rai ¢ do cao 0->2000m so véi muc nudc
bién (Kobayasi 1941; Mains 1958; Panigrahi 1995; Shrestha va Sung 2005; Ma va
ctv. 2007).

Cordyceps militaris c6 hinh thai da dang va c6 kha ning thich nghi v6i nhiéu
loai ky chu con tring. Céc ky chu thuong gip 1a 4u tring va nhdng cta cac loai con
trung thudc bd canh vay Lepidoptera.

Ngoai ra, c6 thé tim thay Cordyceps militaris ky sinh trén céc loai con tring
khac thudc bd canh cung Coleoptera, b canh mang Hymenoptera, by hai cénh
Diptera...

Kich thudc qua thé Cordyceps militaris trong tir nhién thudong nhoé, khong du
dé thoa mén nhu cau thi truong.

D3 c6 nhitng nghién ciru vé viéc viée nudi cdy lodi ndm nay & qui mé 16n & ca
dang soi nidm 1an qua thé (Dai va ctv. 2007; Gu va ctv. 2007).

v' Nghién ctru san xuat qua thé C. militaris trén co thé cén trung (de Bary

1867, 1887; Shanor 1936; Muller-Kdgler 1965; Leatherdale 1970)

v" Nghién ctru san xuat qua thé C. militaris trén cac co chét hitu co (Pettit

1895; Sopp 1911; Kobayasi 1941; Basith va Madelin 1968; Yue va ctv. 1982).

Pic diém phan loai ctia Cordyceps militaris :

v" Kingdom: Fungi

v Phylum: Ascomycota
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Sub-phylum: Ascomycotina

Class: Ascomycetes/Pyrenomycetes
Order: Hypocreales

Family: Clavicipataceae

Genus: Cordyceps

DN N N N N

Species: Cordyceps militaris

Cordyceps militaris (www.jscr.jp)
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(E) C. iangshanensis .
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Sw da dang vé hinh thai ciza Cordyceps militaris

2.2. Cac nghién ciru vé nudi cay Cordyceps militaris:
2.2.1. Nguon dinh duing:

Nguén dinh dudng can thiét dé nudi cdy Cordyceps militaris 1a cac loai con
trung, nhu:

v' Au tring va nhong tim Bombyx mori
Nhong tdm sbi Antherea pernyi

Sau hai bap cai Mamestra brassicae
Sau gao Tenebrio molitor

Sau duc than bap Ostrinia nubilalis

AN N N N

Cac loai sau khac nhu Heliothis virescens, H. zea va Spodoptera.

Ngii cbc ¢ thé 1a nguyén lidu thay thé cho con trung. Koyayashi (1941) da
san xuat qua thé Cordyceps militaris trén nén co chét gao. Tiép theo d6, hang loat
cac nghién ctru khéc ciing st dung gao nhu thanh phéan chinh trong nuéi ciy tao
qua thé nim nay.

Khi str dung gao dé nudi cdy Cordyceps militaris thi ty 16 gao: nuéc 1:1-
1:1,35 duoc cho 1a thich hop dé qua thé phat trién nhung ty 1é nay tuy thudc vao do
déo cua gao dugc sir dung (Sung va ctv. 1999, 2002; Lin va ctv. 2006b; Zheng va
ctv. 2008c; Yue 2010).
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Céc co chét hitu co khéc c6 thé dugc st dung dé nudi cdy Cordyceps militaris:
bot dau, cam bap, hat ké, cao luong, hat huéng duong va lta mi (Chen va Wu
1990; Zhang va Liu 1997; Li 2002; Li va ctv. 2004a; Zhao va ctv. 2006a; Gao va
Wang 2008; Wei va Huang 2009).

St dung hdn hop gao va con tring ciing cho két qua tot (Ren 1998; Chen va
ctv. 2002; Shrestha va ctv. 2004, 2005; Sung va ctv. 2002, 2006; Zhao va ctv.
2006; Jin va ctv. 2009).

O mdt s6 nghién ctru cho thay:
v Cordyceps militaris cho ning suat khong cao trén méi truong la con tring
nhung lai t6t hon trén méi truong ngi cde.
v' Tuy nhién, chét luong ndm Cordyceps militaris nudi ciy trén con tring
cho ham luong cac hoat chit sinh hoc quy hiém nhu adenosine,
cordycepin....cao hon nhiéu so véi nudi ciy trén ngii cbe.
2.2.2. Thoi gian hinh thanh qud thé va néing suit qud thé:
Qua thé thuong duoc tao ra trong khoang 35-70 ngdy nudi cdy (Zhang va Liu
1997; Sung va ctv. 1999; Yue 2010; Du va ctv. 2010) tuy theo cac co chét khac
nhau.

Nang sudt: Wu va ctv. (1996) thu duoc 25g qua thé tuoi tir 50g moi trudng
gao, trong khi d6 Zhang va Liu (1997) thu duoc luong qua thé c6 thé dén 61% trén
moi truong gao, 58-59% trén moi truong c¢o chira hat ké, Lin va ctv. (2006) lai co6
thé thu duoc dén 18g qua thé tuoi tir 20g méi truong. ..

2.2.3. Yéu té moi trwong tic dong dén viéc nuoi cay:

% Nhiét do:

Nhiét d6 thich hop dé hé soi ndm phat trién manh 1a 25°C, nhung nhiét d6 dé
hinh thanh qua thé 18-22°C (Sung va ctv. 1999, 2002; Gao va ctv. 2000a; Zhao va
ctv. 2006; Du va ctv. 2010; Sato va Shimazu 2002).

Trong khi d6, mot nghién ctru khac (Li va ctv. 2004a; Yue 2010) lai cho ring
25°C 14 nhiét d6 tbi uu cho ca hé soi 1an qua thé.

% Anh sang:

Sato va Shimazu (2002) cho rang qua thé C. militaris khong thé hinh thanh
trong bong t6i. Cudng dd anh sang giGi han su phat trién qua thé & 1400lux. Trong
khi d6, Gao va ctv. thu duoc qua thé & 4500lux.

Céc bao cdo gan day cho thiy cuong do anh sang pht hop cho qua thé phat
trién nam trong khoang 500-1000 lux tiy thudc vao thoi gian chiéu sang dai hay
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ngén (Sung va ctv. 1999; Gao va ctv. 2000; Sato va Shimazu 2002; Li va ctv.
2004; Zhao va ctv. 2006; Du va ctv. 2010).

3. Cac nghién ciru vé dong trung ha thio tai Viét Nam:

Céac béo co khoa hoc vé Cordyceps tai Vi¢t Nam con rat it va con kha so khai
so v6i khdi lugng nghién ctru dd so trén thé gidi.

Nghién ctru vé cac dic diém sinh hoc cua hé soi ndm C. militaris trong céc
moi trudng nudi cdy co ban duge thuc hién boi Pham Quang Thu va ctv. (2012)

Nhém tac gia Truong Binh Nguyén, Dinh Minh Hiép, Lé Huyén Ai Thay va
ctv, (2010) tap trung vao cac nghién ctru phat hién cac chung ndm Cordyceps ban
dia tai ving cao nguyén Langbian, Lam Ddng va khao sat mot s6 hoat tinh sinh hoc
ctia cac loai nAm nay.

Nam 2012-2014, Vién nghién ctru Cong ngh¢ sinh hoc — moi truong, truong
PH Nong Lam thuc hién dé tai NCKH cap Bo vé xay dung quy trinh nudi cdy dong
trung ha thdo qui mo phong thi nghiém.

Nam 2013, nhém nghién ctru cua Vién Nghién ctru cong ngh¢ sinh hoc va méi
truong, truong Pai hoc Nong Lam TP.HCM (Lé Thi Di¢u Trang, Lé Phudc Tho,
Tran Cong Son va Nguyén Thi Ngoc Anh) béo cdo cong trinh nghién ciru “San
xuat dong tring ha thao Cordyceps sp. quy mo phong thi nghiém” trong cudc thi
Eureka 2013 cua Thanh Boan TP.HCM.

Nhom tac gia Lé Thi Diéu Trang, Tran Cong Son, Lé Phuéc Tho, Nguyén Thi
Ngoc Anh (2013) da cong bd cac két qua xay dung quy trinh nudi ciy C. sinensis,
danh gia tinh khadng oxy hoa va ham luong adenosin trén tap chi khoa hoc ky thuéat
Nong Lam nghiép cua Truong PH Nong Lam TP.HCM

Gan day, trong HO1 nghi nam hoc t chure tai Trung tam Cong ngh¢ sinh hoc
TP.HCM (11/2014), mot sd cong trinh cta cac nhom tac gia Vil Xudn Tao va ctv,
Pham Nguyén Duy Binh va Phan Kim Ngoc d cong bd két qua nghién ctru vé cac
yéu té moi trudng tac dong dén sy sinh truong cta C. militaris; V& Thi Xuyén va
ctv nghién ctru t6i wu hoa moi trudng nudi cay C. pseudomilitaris.

I1l. PHAN TiCH XU HUONG NGHIEN CUU VA UNG DUNG PONG
TRUNG HA THAO TREN CO SO SO LIEU SANG CHE QUOC TE

1.  Tinh hinh ding ky bio hd sang ché vé dong trung ha thao theo thoi gian:

Pong triung ha thao dugc biét dén 1a mot loai thao dugc quy hiém cé nhiéu
hoat chat sinh hoc gitp ting cudng sic khoe cho con ngudi.
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Theo ngudn théng tin tiép can duoc tir CSDL Wipsglobal, tir 1985 di ¢6 sang
ché dang ky lién quan dén dong trung ha thao. Tir d6 dén nay c6 khoang 1930 sang
ché dang ky vé van dé nay

Giai doan 1985-2013

450
400 ~
350 II
300 I
250

/

200
/
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100 /

” ~—

0 T T T
1985 1987 1989 1991 1993 1995 1997 1999 7001 2003 1005 2007 2009 4011 7013

Hinh: Tinh hinh déing ky sing ché vé dong triing ha thdo tir 1985 — 2013
(1930 sang ché, theo Wipsglobal)

Theo thoi gian, tinh hinh dang ky sang ché c6 xu huéng ting dan qua cac nam,
cu thé nhu sau:

v' Thap nién 80: trung binh mdi ndm c6 khoang 1 sang ché duoc dang ky bao
ho

v' Thap nién 90: trung binh mdi ndm c6 khoang 11 sang ché dugc ding ky
bao ho

v' Tir 2000-2013: trung binh mdi nam c6 khoang 128 sang ché duoc dang ky
bao ho

2. Tinh hinh ding ky bao hd sang ché vé dong tring ha thao theo quéc gia:
Hién nay, séng ché vé dong trung ha thao dang duoc dang ky bao ho ¢

v’ 8 qubc gia: Trung Quéc (CN): 1501 SC, Han Qudc (KR): 304 CS, Nhat
Ban (JP): 56 SC, My (US): 21 SC, Pai Loan (TW): 18 SC, Uc (AU): 3 SC, Hong
Kong (HK): 2 SC, Rumania (RO): 1 SC.

v' 26 chirc: chuc chire thé gidi (WO): 20 SC va t6 chiic chau Au (EP): 4 SC
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Hinh: Tinh hinh ding ky bio hg séng ché vé dong tring ha thdo
d cac quac gia (theo Wipsglobal)

Nhin trén d6 thi, c6 thé thay luong sang ché vé dong trung ha thao dang dugc
dang ky bao ho cha yéu o Trung Quéc — chiém 77.8%, lugng sang ché dang ky bao
ho & 7 qudc gia con lai ( Han Quéc, Nhat Ban, My, Pai Loan, Uc, Hong Koéng,
Rumania) chi chiém 21%.

Bang thong ké nam dau tién c6 sang ché diang ky bao hd ¢ cac quéc gia

Quéc Gia Nim
Trung Qudc 1985
Nhat 1987
bai Loan 1993
M§ 1995
Han Quéc 1996
Hong Kong 1998
Uc 2000
Rumania 2004

Theo bang théng ké co thé thay:
v' Nhitng nam thap nién 80: luong sang ché vé dong tring ha thao dugc ding
ky bao ho dau tién & Trung Québc va Nhat Ban
v/ Nhitng nam thap nién 90: luong sang ché bat dau dang ky bao ho thém o
cac qubc gia: Pai Loan, My, Han Québc, Hong Kong
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v' Tir ndm 2000 dén nay: sang ché vé dong trung ha thao bat dau dugc ding
ky bao ho & khu vuc chau Au va chau Uc

3. Tinh hinh ding ky bao h sang ché vé dong trung ha thao theo bang phan
loai sang ché qudc té IPC:

Véi hon1900 sang ché dang ky bao ho vé Pong trung ha thao ma Trung tam
tiép can duoc tir co so dir lidu Wipsglobal, khi dua vao bang phan loai sang ché
qudc té IPC, nhan thy lwong sang ché tap trung nhiéu vao mot sé nhém nhu sau:

v' Nhom sang ché dé cip toi viée nudi cdy dong trung ha thao chiém 22.1%
tong luong sang ché.

v' Nhom sang ché dé cap t6i viée tmg dung dong trang ha thao trong thuc pham
chiém 19.3% tong luong sang ché.

v/ Nhom sang ché dé cip t6i viéc ung dung dong trang ha thao trong y hoc
chiém 18.9% tong luong sang ché.

v Nhom sang ché dé cap téi viée san xuit ruou c6 chita cac thanh phan hoat
chat tir d6ng trung ha thao chiém 5.9% tong luong sang ché.

v" Nhom sang ché dé cap to1 vi¢e san Xuét tra c6 chtra cac thanh phé‘m hoat chat
tir d6ng tring ha thao chiém 4.4% tong luong sang ché.

Cac huéng
nghién ciru
khac, 29.5%

~ Nuoi
cay, 22.1%

San xuat
tra, 4.4%

l'fng dung
trong thue
pham, 19.3%

San xuat
ruou, 5.9%

hoc, 18.9%

Hinh: Tinh hinh déng ky bdo hg sang ché vé dong tring ha thdo theo
bang phéan logi sang ché quac té IPC

-20-



4.

Trung Qudc, Nhit Ban, Han Qudc, My:

Tinh hinh ding ky bio hd sing ché vé dong trung ha thio & 4 qubc gia:

O Trung Quéc: cac sang ché dang ky bao ho nhiéu vé viéc nudi ciy dong
tring ha thao va ung dung dong tring ha thao trong thuc pham

Ung dung trong y hoc

Ung dung trong thuc phim

Trung Qudc

San xuat rugu

San xuat tra

Nudi cay

-

-

0 50

100

150 200 250 300

350

Hinh: Tinh hinh ding ky bdo hg sang ché vé dong triing ha thdo ¢ Trung Quéc

O Han Qudc va Nhat Ban: cac sang ché dang ky bao ho nhiéu vé viéc nudi
cay dong triung ha thao

Han Quoc

Sén xuét ruou

Ung dung trong y hoc
Ung dung trong thyc pham
San xuét tra

Nubi cay

0 20 40 60 80 100

Nhat

San xuat rugu )

Ung dung trong y hoc
Ung dung trong thuc phim
San xuét tra

Nudi cay

Ban

0

5 10 15 20 25

Hinh: Tinh hinh ding ky bio hg sang ché vé déng tring ha thao ¢ Han Quéc va Nhdt Ban
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O My: céc sang ché dang ky bao ho nhiéu vé viéc tng dung déng trung ha
thao trong y hoc

My
San xuét rugu '

Ung dung trong y hoc | A
Ung dung trong thuc phdm _ I
San xuét tra _ !

Nusiciy B ;

0 5 10 15

Hinh: Tinh hinh ding ky bao hg sang ché vé déng tring ha thdo ¢ My

5. Giéi thiéu mot s6 sang ché vé dong trung ha thao

5.1. Sang ché vé nudi cay dong trung ha thao:

a. Method for producing flaky smooth cordyceps militaris sporocarp
- S6 sang ché: CN 101663956
- Ngay ndp don: 29/09/2009

b. Fermentation method for high cordyceps militaris biomass and high
cordycepin content

- S6 sang ché: CN 101554121
- Ngay ndp don: 15/05/2009
c. Method for culturing cordyceps militaris by distilled grain
- S6 sang ché: CN 101946638
- Ngay ndp don: 20/09/2010
5.2. Sang ché vé ing dung dong trung ha thao:
a.  Cordyceps sinensis and matrimony vine wine
- S6 sang ché: CN 001712509
- Ngay ndp don: 21/06/2004
b.  Functional health food containing Cordyceps militaris
- S6 sang ché: CN 103564445

-22-



- Ngay ndp don: 16/10/2013
c. Cordyceps sinensis bag tea and method of preparing the same
- S6 sang ché: CN101366422
- Ngay nop don: 15/08/2008
d.  Cordyceps militaris and American ginseng tea
- S6 sang ché: CN 102356792
- Ngay ndp don: 29/08/2011

IV. SAN XUAT PONG TRUNG HA THAO (Cordyceps militaris) O QUY MO
PHONG THI NGHIEM

1. Muc dich thwe hién dé tai nghién ciru “San xuit Pong trung ha thao
(Cordyceps militaris) 6 quy mé phong thi nghi¢m”

Ngay nay, xa hoi ngdy cang phéat trién, chat luong cudc séng con ngudi ngay
cang duoc nang cao nén nhu cau vé stc khoe 1a van dé rat duoc quan tam. “Séng
khoe, khéng bénh tat” d6 1a niém ao wdc cua con ngudi ¢ bat ct thoi dai nao. Tuy
nhién, sic khoe ciia con ngudi lai tly thudc vao nhiéu yéu té nhu di truyén, moi
truong song, dinh dudng va phong tri bénh; trong d6 dinh dudng dé phong ngura
cac bénh tat dong vai tro quan trong trong viéc bao vé stirc khoe. Viéc sir dung cac
duogc liéu quy co nguon goc ty nhién trong ché d6 dinh dudng da cé nhiing tac
dong rat hiéu qua trong viéc hd trg diéu tri va phong chéng mot sé bénh. DBong
trung ha thao 1a mét trong sé cac duoc lidu quy do, da duoc st dung 1au doi trong
lich st Pong y.

Pong tring ha thao 1a mot dang ki sinh gitta loai nam tdi Cordyceps véi au
triung cua mot sé loai c¢on tring. Trong tu nhién, dong tring ha thao chi sinh song
va phat trién & nhiing vaing ndi cao tir 3500 — 5000 m so véi muc nudc bién va khi
hau lanh (P4i Duy Ban va Luu Tham Muu, 2009; Nguyén Lan Diing, 2010). Do
vay, san pham ty nhién thuong rat khan hiém va niang suat ngay cang giam do khai
thac qua mirc, nhu cau tiéu dung lai ngay cang ting dan dén gia thanh rat dat do. Vi
vay, viéc thay thé cac san pham Cordyceps tu nhién bang cac san pham Cordyceps
nudi ciy la hudng di méi va mang tinh dot pha.

Trong cac loai Cordyceps thi C. militaris la mét trong cac duoc liéu quy va cé
gia tri cao. Trén thé gidi, viéc san xuat Cordyceps chii yéu tap trung vao hé soi nam
bang ki thuat Ién men chim. Tuy nhién, trong thuc té, nguoi tiéu ding van cé xu
huéng wa chudng cac san pham nguyén thay (c6 mang qua thé). Hién nay, c6 nhiéu
san pham d6ng tring ha thao trén thi truedng véi chat lugng va gia ca khac nhau hau
nhu khong kiém soat duge. Do dé, viéc nghién ctu san xuat C. militaris c6 mang
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qua thé trong diéu kién nhan tao 1a phu hop véi nhu cau thyuc té tai Viét Nam..
Trong khi d6, & Viét Nam chua c6 nhiéu céng bd khoa hoc vé viéc nubi cay san
xuat C. militaris. B&n canh d6, mot sé nghién ctru khac da chitng minh, céc hoat
chat quy trong soi nam va qua thé Cordyceps nudi ciy c6 ham luong cao va hiéu
qua duoc ly khong thua kém so véi cac san pham Cordyceps tu nhién (Fan va ctv,
2007). C6 thé thay rang, san xuat thanh céng C. militaris trong diéu kién nhan tao
la mot co hoi mang v nghia quan trong va co gia tri thuong mai hoa cao. Chinh vi
vay, viéc nghién ciu san xuat déng tring Ha thao (Cordyceps militaris) trong diéu
Kién nhan tao & quy mé phong thi nghiém da duoc thuc hién tai Vién Nghién ctu
Cong nghé Sinh hoc va Mo6i truong, Truong Pai hoc Nong Lam Tp.HCM.

Xay dung quy trinh nudi cdy san xuat qua thé C. militaris ¢ qui md phong thi
nghiém, nham muc dich:

v/ Ning suat va chat luong tot, on dinh
v/ Chu dong thoi gian san xuat
v' Pam bao ngudn duoc liéu tét, an toan
v Gia thanh phu hop
Noi dung thuc hién nghién cuu:
v/ Xay dung quy trinh nudi ciy qua thé nam
v T6i wu hoa quy trinh ly trich adenosine, cordycepin va guanosine
v Panh gia chét luong san pham sau nudi cay
2. Xay dwng quy trinh nudi cay qua thé:

Soi nam C. militaris duoc nhéan gidng trén mai trudng PGA trude khi ciy vao
moi truong ban ran véi cac ngudn co chit khac nhau: bip-ké, bap, com, nhong va
nhdng cam.

Két qua nghién ctru cho théy toc do phat trién ctia hé sgi nAm trén bé mait céc
co chat trong khoang 11-15 ngay sau cdy. Hé soi phat trién nhanh nhét trén co chét
nhong va cham nhét trén co chat nhdng cam.

2.1. Thoi gian bit dau hinh thanh qua thé

Thai gian nam C. militaris bat dau moc qua thé dao dong tir 20 — 23 ngay. Két
qua phan tich thong ké cho thay, khdng co su khéc biét y nghia vé thoi gian bat dau
hinh thanh qua thé giira cac nghiém thtc. Nhin chung, cac nghiém thirc sir dung co
chat c6 ngudn goc thuc vat (bap, ké, com) c6 s6 ngay bat dau hinh thanh qua thé
nhanh hon cac nghiém thic sir dung co chét ¢d nguén géc dong vat (nhong) tir 1 —
2 ngay.
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Thei gian bat dau hinh thanh qud thé cia nam C. militaris

2.2. Pic diém hinh thii ciia qua thé nam C. militaris

Qua thé trong diéu kién khong chiéu sang va chiéu sang c6 su khac nhau rd rét
vé dic diém hinh thai:

v" Qua thé trong diéu kién khong chiéu sang: c6 mau tring nga, duong kinh

trung binh tor 0,2 — 0,4 cm

v' Qua thé trong diéu kién chiéu sang (> 12h chiéu sang): c6 mau vang cam,

duong kinh trung binh ttr 0,2 — 0,3 cm.

Qua thé moc trén co chat Al (bap — k&) va A2 (bap) kha giéng nhau: dai,
tuong dbi thang va it phan nhanh.

Qua thé trén co chat com: than ém (duong kinh chu yéu khoang 0,15 cm),
X04an.

Qua thé trén co chat nhong: than to map (duong kinh cha yéu khoang 3 — 4
cm), phan nhanh.
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Hinh thai qua thé & diéu kién chiéu sang <12 gio

Bang: Pic diém hinh thai cia qua thé nam C. militaris
trén cac co chat ¢ dieu kién khong chieu sang

Gia thé Pic diém hinh thai qua thé nam C. militaris
Al Mau tring nga, than hinh tru det, duong kinh 0,2 - 0,5 cm,
(bép — ké) hoi xoan, phan nhanh it, dinh nam nhon.
. Mau trang cam, than hinh try, kha thang, duong kinh 0,2 —
A2 (bap) 0,4 cm, phén nhanh tir gitra than hoac ngon, dinh nam nhon.
A3 Mau trédng nga, than hinh try, duong kinh 0,1 - 0,3 cm, hoi
(com) xodn, it phan nhanh, phan nhanh trén ngon, dinh nam nhon.
Mau trang cam, than hinh try det, duong kinh 0,2 — 0,5 cm,
A4 (nhong) | kha thang, phan nhanh & gitra than hoac ngon, dinh nam nhon
hoac tron phinh to.
A5 Mau trang nga, than hinh try, duong kinh 0,2 — 0,4 cm,

(nhong — cam)

thang, phan nhénh tir goc hoac gitra than.

: Pic diém hinh thai caa qua thé nam C. militaris

trén cac co chat ¢ diéu kién c6 chiéu sang

Gia thé Pic diém hinh thai qua thé nAm C. militaris
Mau vang cam, than hinh tru, duong kinh 0,2 — 0,3 cm hoi
Al - n , . T e n , X
z A xodn, it phan nhanh, nhanh moc tir gitra than, dinh nam
(bap —ke) nhon.

’ Mau vang cam, than hinh try, duong kinh 0,2 — 0,3 cm, hoi

A2 (bap) xodn, it phan nhanh, nhanh moc tir gitra than hodc ngon,
dinh nam nhon.

Mau vang cam, than hinh tru det, duong kinh 0,1 — 0,3

A3 (com) cm, xoan, phan nhiéu nhanh & phan ngon, dinh nam nhon.
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Mau do cam, than hinh tru det, duong }(inh 0,2 -0,5cm,
thang, it phan nhanh, nhanh moc & phan ngon hoac gitra

A4 (nhong) than, dinh ndm nhon hosc tron phinh to.

Mau vang cam, than hinh try, duong kinh 0,2 — 0,4 cm,
thang, phan nhiéu nhanh, nhanh moc tir gitra than, dinh nam
nhon hoac tru det.

A5
(nhong — cam)

2.3. Ning suit qua thé sau nudi cay:

Sinh khéi cta qua thé ndm C. militaris khac biét trén cac co chét va diéu kién
chiéu sang khac nhau.

Ndng suat qua thé sau nudi cay

Ty Ié phén tram qua
thé sau khisay khé
(x £ SD) (%)

o= Khéiluongqua  Tong khdi luwgng san
Nghigm thé (x + SD)

thive pham (x £ SD)

() (')
A1B1 2,86 0,63 20,91 £ 0,96 13,78 + 3,58
A2B1 2,73 £ 1,05 19,34 + 1,17 14,38 + 1,67
A3B1 2,40 £ 0,62 23,38 £ 0,98 10,21' £+ 2,43
A4B1 3,28 £ 0,16 14,09 £ 0,11 23,27 + 1,14
ASB1 2,23 £ 0,93 21,61 £ 0,63 10,42 + 4,67
A1B2 4,55 + 0,51 21,24 £ 0,81 21,409 + 1,87
A2B2 512 £ 0,15 17,97 £0,51 28,49% + 1,47
A3B2 3,83 £ 0,21 22,97 £ 0,70 16,67% % 0,45
A4B2 4,37 £ 0,60 13,76 = 0,72 31,91 £ 5,30
A5B2 6,01 £ 0,20 20,48 £ 0,42 29,33 + 0,84
P< 0,05 Al: Bap ké: A2: Bap; A3: Com; A4: Nhong; AS: Nhgng cam
B1: chiéusang 12 gio  B2: chiéusang > 12 gio 9

C6 thé thay rang, co chat nhong ludn cho ty 18 sinh khdi qua thé cao nhat la rat
phu hop vai thuc té bai ngoai tu nhién, ndm C. militaris ki sinh trén mot sb loai con
trung bo cénh vay (Nguyén Lan Diing, 2010). Vi nhong tam ciing thudc bd con
tring cénh vay va dugc xem la gia thé thay thé gan nhat so véi ki chu ma nam ki
sinh. Bén canh d¢, gia tri dinh dudng ciia nhong rat cao (trong 100 g nhong c6 79,7
g nuéc; 13 g protid; 6,5 g lipid; nhiéu vitamine va chat khoang) khéng thua kém
cac loai thit, ca théng thuong (Hoang Lién, 2009) nén nam C. militaris sinh trudng
va phat trién rat tét trén gia thé nhong.
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Qua d6, nhan thiy xét vé mit ning suat nam C. militaris cho kha ning hinh
thanh qua thé cao nhit trén gia thé nhong va nhong — cdm & diéu kién chiéu séng
trén 12 gio.

3.  Panh gia chat leong sian pham dong tring ha thio:

3.1. Ham lwong cac nucleoside chi thj trong qua thé va s¢i nAm phat trién trén
gia thé:

Adenosine, cordycepin va guanosine la cac nucleoside duoc coi la cac thanh
phan chinh trong C. militaris va dugc st dung lam chi thi dé danh gia chat luong
d6ng trung ha thao, bén canh cac hoat chit khac nhu polysaccharide, manitol...
(Guo va ctv, 1998; Hsu va ctv, 2002). Quy trinh phan tich adenosine, cordycepin
va guanosine bang ky thuat HPLC duoc téi wu hoa tai Vién Nghién ciu Cong nghé
sinh hoc va Moi truong, truong Pai hoc Nong Lam TP.HCM.

3.1.1. Ham lwgng adenosine trong sin pham:

Trén mau qua thé ham lugng adenosine déu cao hon rat nhiéu so vai hé sgi hé
nam phat trién trén gia thé tuong ung.

Két qua ham luwong adenosine co trong qua thé nam C. militaris dao dong
trong khoang 1,13 — 1,91 mg/g 14 twong duong vai chat luong nAm C. militaris cua
cac nudc My, Nhat Ban san xuat va hoan toan phi hop véi nghién ciu cua Huang
va ctv (2009) (ham lwong adenosine cua C. sinensis tu nhién la 1,63 mg/g).

O gia thé A3 ca qua thé va soi nAm déu c6 ham luong adenosine thap nhat 1a
diéu tat yéu boi day 1a gia thé ngheo chat dinh dudng va d6 am kha thap, tuy nam
C. militaris nudi trén gia thé A3 van c6 thé hinh thanh qua thé song chat luong qua
thé s& khdng cao mic du ngudn nguyén liéu ré tién va ludn co sin..

Ca qua thé va hé sogi nam trén gia thé nhong cho ham luong adenosine cao
nhit va khéc biét kha 16n so véi qua thé va hé soi ndm trén céc gia thé khéc (trur
qua thé trén gia thé A5 (nhong — cam)).

Bang: Ham lwong adenosine c6 trong qua thé va hé sei nam

Ham lwgng adenosine (x = SD) (mg/g)
MOi trudng Qui thé Hé :gnnirgiezitn;rién
Bap — ké 1,53 £ 0,09 0,17 £ 0,03
Bap 1,21 +0,02 0,22 + 0,02
Com 1,13 £ 0,02 0,11+0,04
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Nhong 1,91 £0,15 1,02 + 0,07

Nhong — cam 1,76 +£ 0,09 0,51+0,01

Cordyceps tw nhién 1,63 mg/g (Huang va ctv, 2009)

3.1.2. Ham lrgng cordycepin trong san pham:

Qua thé va hé soi nam phat trién trén co chat nhong cho ham luong
cordycepin cao nhat véi 2,102mg/g va 3,419mg/g tuong tng, khéac biét rat co y
nghia vé&i cac nghiém thic khac vé mat thong ké ¢ muac P = 0,01.

Nhu vay, 6 thé thay moi truong ban ran thich hop dé nubi cay déng tring ha
thao 1a co chat nhong, ham luong cordycepin thu duoc s& rat cao, san pham nudi
cay s& 0 gia tri duoc liéu hon so véi cac moi truong nudi cdy khac.

Trong khi d6, nghién ctu cua Kumar (2013) trén C. militaris tu nhién cho
ham luong cordycepin 13 0,288 mg/g, con Huang (2009) ciing nudi cdy trén gia thé
nhong tam cho ham lugng cordycepin trung binh 1a 1,848 mg/g.

Bang: Ham lwong cordycepin ¢ trong qua thé va hé sei nam

Nghiem thic Ham lwgng cordycepin
trung binh (mg/g)
Moi trudng - bap ké 1,712
Qua thé - bap ké 1,655
Moi truong - bap 2,147
Qua thé - bip 1,422
Mbi trudong — com 0,959°
Qua thé - com 2,489"
M&i truong - nhong cam 2,079
Qua thé - nhong cam 0,935°
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Moi trudong - nhong 3,419°

Qua thé - nhong 2,103

3.1.3. Ham hrong Guanosine trong miu sian pham:
Tur két qua nghién cau, nhan thiy:
- Ham luong gl{anosine trong cac san pham st dung co chit nhong (qua thé)
va nhong cam (qua th¢) cao:
v Trén co chat nhong (qua thé): ham lugng guanosine 1a 1,483 mg/g
v Trén co chat nhong cam (qua thé): ham luong guanosine la 1,042 mg/g

- Ham luong guanosine thap hon trong cic san pham sir dung co chat thuc
vat, thdp nhét 1 co chit com (0,709 mg/g) va bap (0,800 mg/g).

Theo Fan (2006), san pham C. militaris nudi cdy trong mot so nghién ciru c6
ham luwong guanosine trong khoang (0,128 — 0,663 mg/g). C6 thé thiy rang ham
lugng guanosine trong cac san pham caa Vién CNSH-MT cao hon han so véi s6
liéu tham khao trén.

Bang: Ham lwgng guanosine cé trong qua thé va hé sgi nam

Moéi truong Ham lwgng guanosine (Ug/g)
Bap ké (qua thé) 0,967%
Bip keé (gi thé) 0,334

Bap (qua thé) 0,801

Bap (gié thé) 0,342

Com (qué thé) 0,709

Com (gi4 thé) 0,192°

Nhong cam (qua thé) 1,042%
Nhong cam (gia thé) 0,841
Nhong (qua thé) 1,483
Nhong (gia thé) 0,760™

-30-



3.2. Ham lwong dam tong sd, lipid tong sb va tro tong so:

Két qua phan tich cé4c chi tiéu caa nam C. militaris (qua thé va sgi nim phat
trién trén gia thé): tro téng sb, dam tong s, lipid tong sé cua Vién Cong nghé Sinh
hoc va Méi truong, truong Pai hoc Néng Lam thanh phé H6 Chi Minh nhu sau:

-Pam tong sé: qua thé va hé soi ndm trén gia thé nhong c6 ham lugng cao
nhét 1an luot 1a 7,62 va 5,14 %,. Cac loai gia thé com, bép, ké c6 ham luong dam
trong soi nim va qua thé kha thép lan luot 14 2,16; 2,61 va 1,72%. So sanh véi két
qua nghién ctru vé dong trang ha thao trén tim dau cua Nguyén Mau Tuén (2010)
trich dan boi Binh Nguyén (2012), véi 7,75% dam tinh trén khoi lugng kho thi ham
luong dam cta ndm C. sinenes trén gia thé nhong 1a twong duong.

- Lipid tong s6: ham luong lipid cua qua thé va soi nam trén cac gia thé nam
trong khoang tir 6,59 — 8,18%. Két qua phan tich nay ciing phu hop véi nghién
ctru ciia Nguyén Mau Tuan (2010) véi 7,77% lipid tinh trén khéi luong kho cua
dong trung ha thao tam dau.

- Tro tong so6: gia thé nhong c6 ham luong tro cao nhat (5,50 - 7,30 %) gap 2

— 3 14n so v6i gia thé thuc vat. Gia thé com cho luong tro téng $6 thép nhét véi
2,02%.

Cac chi tiéu
Moi trudng Pam tong so Lipid tong s6 Tro tong so

(%0) (%0) (%0)
Biap — ké 2,16 6,85 3,87
Bip 2,61 7,04 3,81
Com 1,72 8,19 2,02
Nhéng 7,62 7,87 5,50
Nhong — cam 5,14 6,59 7,30

Pt}l‘q‘é";gghli’éﬁp 8;%3'09 TCVN 8137:2009 | TCVN 7142:2009

Két qua tinh trén khoi lwong mau sdy khé
Két qua phan tich cia Vién CNSH - MT

3.3. Hoat tinh khang oxi hoa:
Pé danh gia kha nang khang oxi hoa ctia cac mau dich chiét, thir nghiém dong
tring ha thao duoc str dung dé danh gia kha nang bat goc tu do cua cac hop chat co
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trong ca4c mau dich chiét, qua d6 ciing danh gia dugc kha ning khang oxi héa cua
cac hop chét sinh hoc hién dién trong Cordyceps.

Pé so sanh mot cach day da hoat tinh chdng oxy hda giira cac mau vai nhau
can can ctr VAo gia tri 1C50 (néng d6 mau thir c6 kha nang 1am giam 50% géc tu do
DPPH). Mau nao cd gia tri 1C50 thap hon, tic ndng d6 mau thir cd kha ning bt
50% gbc DPPH thap

Hoat tinh khang oxi héa ctia cac mau thir qua gia tri ICs,
6
5

4

5 67g 2882 2.958

1777 oy
1.581
1272 1.356
171 0.955
I I 0,011

2 0 74
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Q (/b ‘(\é\ & & \Q
\(\&Q;b\h/\o(f & &
o & ¢
& &
x » A
Mau thu' nghiem

MT: méi truong, QT: Qua thé

Qua céc gia tri IC50 cho thay tat ca cac thanh phan san pham nam C. militaris
déu cho kha nang khang oxi hoa.

4. Kétluan

Quy trinh san xuét dong trung ha thao C. militaris quy md phong thi nghiém
tai Vién NC Cong nghé Sinh hoc va Moi truong, Truong PH Nong Lam TP.HCM
cho san pham véi chat luong cao, 6n dinh.

San pham c6 dac diém:

v' Ham lugng adenosine, cordycepin, guanosine cao, 6n dinh.

v Cé tinh khang oxi héa

v Chi phi san xuat hop ly

Quy trinh nay c6 thé duoc 4p dung ¢ quy mo san xuat nho. Bong thoi, dua
trén co sd nay, co thé téi wu hoa cac thong sb quy trinh dé mé rong san xuat trén
quy mo lon.

Y nghia khoa hoc va thuc tién:
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v' San pham nudi cdy nhan tao c6 chit lwong cao va 6n dinh, dap tng céc
tiéu chi cua nim duogc liéu C. militaris nén duoc st dung dé thay thé san
pham dong trung ha thao ngoai tu nhién.

v' Quy trinh nay 1a co s& cho viéc phat trién nudi cdy C. militaris & quy md
I6n, cung cdp ngudn dugc lidu chit luong 6n dinh cho thi truong, gép phan
nang cao cudc séng cho con ngudi va xa hoi.

v/ Cung cap ngudn vat liéu cho c&c nghién ciu vé duoc tinh cua C. militaris.

v' Quy trinh phan tich adenosine bang hé théng HPLC gop phan kiém soéat
chat luong caa Cordyceps militaris nudi cay va san pham dong tring ha thao
tu nhién trén thi truong duoc licu.
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