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NGHIEN CUU NUOI TRONG NAM PONG TRUNG HA THAO (Cordyceps militaris)

TREN GIA THE TONG HQP VA NHONG TAM

Nguyén Thi Minh Hing', Bui Vin Thing’
L2 Treong Bai hoc Lam nghiép

TOM TAT

Nam Dong tring ha thao Cordyceps militaris 14 loai nAm dugc liéu quy, co gia tri kinh té rat cao nén bi khai
thac qua muc dan dén khan hiém ngoai ty nhién. Nudi tréng nim C. militaris trén gia thé tng hop va nhong
tdm trong diéu kién nhan tao da dugc nghién ctru thanh cong. Két qua nghién ctru cho thy, nudi cdy ndm C.
militaris trén moi truong tong hop gdm 30g Gao lat/binh + 4% bot nhong khé + 50 ml dich khoang (100 ml/I
nuée dira + 200 g/l Khoai tay + 1 g/l vitamin B1 + 0,5 g/l MgSO,.7H,0 + 0,25 g/l KH,PO,) cho sb luong qua
thé cao (trung binh 55 qua thé/binh), hé soi phat trién nhanh (dn kin bé mat moi trudng sau 7 ngdy nudi cdy),
thoi gian hinh thanh qua thé ngén (sau 12 ngay nudi ciy) va qua thé co kich thudc 16n. Nhong tam nguyén con
dat trén co chit (15 g gao lit/binh + 25 ml dich khoang) va phun dich giéng ndm 1én bé mit, cho hiéu qua
nhong tim nhiém nim cao nhit (90%), hé soi phat trién nhanh va hinh thanh qua thé tét. Piéu kién nudi cdy
cho h¢ s¢i nim phat trién va hinh thanh qua thé 1a ¢ nhiét ¢ khong khi 22°C, cudong d6 chiéu sang 1000Lux,
thoi gian chiéu sang 14 gid/ngay va d6 4m khong khi 85%. K§ thuat nay c6 thé ap dung dé san xuat qua thé

nim C. militaris dap tng nhu cau thi truong vé san phidm nim Dong trung ha thdo hi¢n nay.
Keywords: Cordycep militaris, mdi trwdng tong hop, nhong tim, nudi trﬁng, qua thé nam.

I. PAT VAN PE

Nam Pong trung ha thao 1a cic loai ndm ky
sinh trén sau non, nhong hoac sau trudéng thanh
ciia mot s6 loai con trung. Pén nay, di phat
hién duoc hon 400 loai nidm Pong trung ha
thdo thudc chi Cordyceps nhung chi c6 2 loai
dugc ch trong nghién ctru nhidu nhét 1a
Cordyceps sinensis va Cordyceps militaris do
c6 gia tri duoc li¢u cao. Ngoai tu nhién, nam
Péng trung ha thao thuong duoc tim thdy vao
mua he, loai nAm C. sinensis phan bd chu yéu
& cac vung nui cao thudc diy niii Hymalaya cé
dd cao trén 4000 m so véi muc nude bién nhu
ving Tay Tang (Trung Qudc), mot s6 ving
Nepan va Butan; loai ndm C. militaris tim thy
¢ vung nui thfip hon, ¢6 d6 cao 2000 — 3000 m,
phan bd rong (Trung Qudc, Nhat Ban, Han
Quéc va cac nude trong khu vue Pong Nam
A) (Wang, 1995; Sung, 1996; Li et al, 2006).
Loai ndm C. sinensis chi nuéi trong thanh cong
& diéu kién hoang da, dén nay van chua duoc
nudi trong thanh cong trong diéu kién nhin
tao, do d6 san lwong nim rét it khong dap ung
du nhu cau thi truong (Li et al. 2006; Stone
2008; Dong et al. 2012). Loai C. militaris c6

ham lugng céc hoat chét ¢6 hoat tinh sinh nhu

cordycepin, mannitol,  cordypolysaccarid,
superoxide dismutise, axit amin, adenosine va
nhiéu thanh phan khac twong duong, tham chi
con cao hon cua loai C. sinensis, nhung dé
dang nudi trong thanh cong trong moi trudng
nhan tao (Li et al. 1995; Dong et al., 2012).
Nam Pong trung ha thao (C. militaris) chira
rat nhiéu hoat chat duogc liéu quy nén rat tot
cho co thé con nguoi, gitp diéu tri va bdi bd
cho cac hé théng mién dich, tiéu hoa, tuin
hoan, than kinh, ho hép va hé sinh duc cua co
thé (Ahn et al., 2000; Nan et al., 2001; Wang et
al., 2006; Kim et al., 2006; Das et al., 2010).
Véi gia tri dugce liéu cao, nam bong trung ha
thdo ngoai tu nhién dang bi khai thac qué muc
dan dén cuc ki khan hiém va gia ca vo cung dit
d6. Do bi mat vé cong nghé ma dén nay co rat
it cong bd vé nudi trong ndm C. militaris, vi
vAy viéc phat trién cac nghién ctu vé& nudi
trong ndm Pong trang ha thao (C. militaris)
trong diéu kién nhin tao nham chu dong vé
cong nghé va ting quy mo san xuat, ning cao
nang suat, chat luong gop phan giam gia thanh
san pham dé nhiéu tang 16p nguoi tiéu dung cd
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thé tiép can dén san pham Pong tring ha thao
cho viéc chiam soc stre khoe 1a rat can thiét.

Trong bai bao nay, céng bd két qua nghién
ctru nudi trong nam Péng trung ha thao (C.
militaris) trén gia thé téng hop va nhong tam
dat hi¢u qua cao.

II. VAT LIEU, PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

- Giéng nam Déng trimg ha thdo: chung
ndm C. militaris C1.1 do Vién Coéng nghé sinh
hoc Lam nghiép cung cap.

- Cac logi nguyén li¢éu: Khoai tay, nudc dura,
bot nhong kho, nhdng tuoi nguyén con, gao Iut,
glucose, pepton, cao ndm men va agar; cac
nguyén liéu dugc san xuét tai Viét Nam.

- Cdc chdat khodng va
MgS0,4.7H,0, KH,PO4, vitamin B1.
- M6i truong rdn nhdn giong:

(1) Moi truong PGA: 20 g/l glucose; 200 g/1
khoai tay; 0,5 g/l MgS04.7H,0; 0,25 g/l
KH,POy; 14 g/1 agar.

(2) Méi truong TH: 20 g/l glucose; 2,5 g/l
pepton; 2,5 g/l cao ndm men; 0,5 g/l
MgS04.7H,0; 0,25 g/l KH,PO4; 14 g/1 agar.

- M6i truong dich 1ong nhan giong:

THI: 20g/1 glucose + 5 g/l pepton + 5 g/l
cao nidm men + 0,5 g/l MgS04.7H,0 + 0,25 g/l
KH,PO,.

- M6i truong tong hop nudi qua thé:

CTy: 30 g Gao lut/binh + 50 ml dich
khoang;

CT,: 30 g Gao lat/binh + 10% dich xay
nhong tuoi + 50 ml dich khoéang;

CTs: 30 g Gao lat/binh + 15% dich xay
nhong tuoi + 50 ml dich khoéang;

CT4: 30 g Gao lat/binh + 20% dich xay
nhong tuoi + 50 ml dich khoéang;

CTs: 30 g Gao lut/binh + 3% bt nhong kho
+ 50 ml dich khoang;

CTs: 30 g Gao lut/binh + 4% bt nhong kho
+ 50 ml dich khoang;

CT7: 30 g Gao lut/binh + 5% bt nhong kho
+ 50 ml dich khoang.

vitamin:

Ghi chu:

+ Dich khoang gdm cac thanh phan: 100
ml/l nuée dira + 200 g/l Khoai tay (ly dich
chiét) + 1 g/ vitamin Bl + 0,5 gl
MgS0..7H,0; 0,25 g/l KH,POs.

+ Binh nudi ciy c6 thé tich 400 ml.

+ Tat ca cde méi truong nudi cdy dwoc khir
trung ¢ 121°C trong 20 phut.

2.2. Phuwong phap nghién ctru

- Nghién ciru anh huwong cua moi truong
ran dén sinh truong, dac diém cia hé soi nam
ching C. militaris C1.1: Tién hanh nudi cay
nam trén 2 loai moi trudng nhan giéng 1a PGA
va TH. Sau khi cdy giéng nim vao mai trudng,
nudi trong diéu kién 22°C, d6 am 80%, theo
doi va théng ké su phat trién cia hé soi ndm
theo cac mbc thoi gian: 2 ngdy, 7 ngay, 10
ngay, 30 ngay.

- Nhdn giong trén méi truong dich long:
Dung que ciy lay giéng cap I trén méi trudng
thach, kich thudc miéng thach chira soi nidm
(0,2 x 0,2 mm) cho vao binh moéi truong long
THI1 (400 ml); nudi & diéu kién 22°C, nuéi lic
(150 vong/phut) trong 5 ngay.

- Nghién citu sw phdt trién qud thé ching
nam C.militaris C1.1 trén gid thé tong hop:
Thi nghiém duoc b tri trén 7 cong thirc (CT-
CT;). Mdi cong thic duoc tién hanh véi 200
binh nudi ciy va lip lai 3 1an, cac diéu kién
trong nudi cdy dam bao on dinh va giéng nhau.
Cép luong gidng nhu nhau cho mdi binh (5%
gidng), sau khi cay gidng tién hanh u t6i dé hé
soi nam phat trién kin binh méi trudong. Tiép
theo chuyén céc binh sang giai doan chiéu sang
kich bat mam qua thé va chiam soc qua thé voi
diéu kién chiéu sang 1000 Lux, do am 85%,
22°C. Theo d&i va théng ké sy sinh trudng cua
ndm & cac thoi diém: hé soi an lan kin binh
moi truong, bat dau xut hién qua thé, sb luong
va kich thuéc qua thé & mdi binh trong céc
cong thirc nudi ciy.

- Nghién ciru phirong phdp cdy giong trén
than nhong tam nguyén con: Thi nghiém dugc
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bd tri v6i 3 cong thuc tiép gidng khac nhau:
TG1: Tiém dich gidng (100 ul) vao than nhong
da khr trang bang kim tiém, sau d6 dat vao
hop nhya c6 16t mot 1op gidy loc khir trung
phia dudi; TG2: Phun dich giéng (100 pl/con)
1én bé mit nhong da khu trung, sau do dat vao
hop nhya c6 16t mot 1op gidy loc khir trung
phia dudi; TG3: Dat nhong vao binh thuy tinh
c6 16t mot 16p co chat bén dudi (15 g gao
ltrc/binh + 25 ml dich khoang) va phun dich
gidng (5%) 1én trén bé mat nhong va 16p co
chat. Sau khi cip gidng, nudi ¢ diéu kién 22°C,
d6 am 85%. Tién hanh theo ddi va théng ké su
sinh trudng ctia ndm trong cac cong thirc qua
cac chi ti€u: thoi gian h¢ soi an kin than nhong,
thoi gian xuat hién qua thé, sé lugng va kich
thudc qua thé.

- Phwong phdp thu thdp va xir Iy s6 liéu: St
dung cac dung cu nhu thudc do, can phan tich
dé xac dinh kich thuge va trong lugng qua thé,

dém sb luong qua thé. Mdi cong thirc nhic lai
3 lan. S6 liéu duoc xu 1y thong ké bang phan
mém SPSS (version 16.0) va phuong phap
Duncan’s test (Duncan, 1995) voi1 muc sai
khac ¢6 y nghia p = 0,05.
I1I. KET QUA VA THAO LUAN
3.1. Pic diém dic diém sinh truwéng caa
ching nim Cmilitaris CI1.1 trong mdi
trueong rin nhan gidng

Chung ndm C.militaris C1.1 duoc nudi cay
dé phat trién hé soi trén 2 loai méi truong khac
nhau 13 méi trudng PGA va TH. Két qua cho
thiy trén ciac moi truong dinh dudng khac
nhau thi sinh truéng va phat trién ctua hé soi
nam khéac nhau rit ro rét. Sy khac nhau do thé
hién 3 & cac chi tiéu nhu thoi gian dé nim
moc kin moi truong dinh dudng, dac diém hé
soi ndm moc qua ting khoang thoi gian xac
dinh (bang 1).

Bang 1. Su sinh truéng, phit trién ciia hé s¢i chiing C.militaris C1.1 trén méi trwomg nhan tao

Mai Thoi gian Dic diém hé sgi nam
R moc kin | . . X
truong (I;gz‘ly) Sau 2 ngay Sau 7 ngay Sau 10 ngay Sau 30 ngay
T mé hé soi céy H¢ soi phat trién Hé soi an kin
ban dau, hé soi bat manh an lan ra bé mat mdéi HE sgi  ngling
dau an lan ra xung b&é mat moéi truong, day, phat trién, 16p hé
PGA 10 quanh, tao khuan lac truong, day, dai, dai, mau s¢i day, dai, bé
¢6 duong kinh 1 cm. mau trang bong, trang boéng, mat min, mau
hé¢ sgi mdéng, mau be mat hé sgi beé mat h¢ sgi trang bong.
trang bong. min. min.
T mdé hé soi ciy
ban dau, hé soi bat HE¢ so¢i an kin bé He soi bt Hé soi ngung
dau &n lan ra xung mat moi truong, 2 phat trién. B€ mat
2 X . o dau chuyén . ... £
TH 5 quanh, tao khuan lac day, dai, mau . h¢ soi bong x0p,
. \ , g o L sang mau . L .
c6 duong kinh trang bong, bé vang hé soi c6 mau

1,5cm. h¢ sgi mong,
mau trang bong.

mat hé sgi min

vang cam.

Hé soi nim trén ca 2 méi truong déu phat
trién tot nhung c6 su khac biét vé thoi gian an
lan cling nhu hinh thai. Yéu t6 dan dén su khac
biét cua hé sgi ndm trong 2 moi truong trén
chinh 13 do thanh phan dinh dudng. O moi
truong PGA nghé¢o dinh dudng nén h¢ soi

cham phat trién. O moéi trudng TH, trong thanh
phan chira nhiéu dinh dudng (pepton, cao nim
men) nén hé soi phat trién nhanh (chi 5 ngay
hé soi da an kin bé mit moi truong, hinh 1),
pht hop cho nhan gidng ching C.militaris
CI1.1.
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Hinh 1. Sy phit trién ctia h¢ s¢i nim chiing C.militaris C1.1. sau 5 ngay nudi ciy

3.2. Sw sinh truéng, phat trién va kha ning  trén mdi truwong tong hop
tao qua thé cia ching nim C.militaris C1.1

Bang 2. Kha niing sinh truéng, phat trién va hinh thanh qua thé cia chiing nAm C.militaris C1.1.
trén cac cong thire moi truong khac nhau

. . Thoi gian Kich thuée qua thé
Cong Thdoi gian . A ; .
i o bat dau S0 lwgng trung binh oz
thirc hé soi an Py LR Pac diém
..o xuAthign  quithé NN A
moi kin bé mat .z . Chi€u dai Puwdng kinh qud thé nam
friromg (ngay) qua thé trung binh (mm) (mm)
(ngay)
Qua thé nAm manh,
CTl1 10 19 40=+5,5 30+£3,0 1,8+0,1 nh, thip, mau vang
cam
Qua thé nAm manh, dai
CT, 6,5 16 40 +4,0 40+£1,5 2,5+0,2 vira phai, mau vang

cam
Qua thé nim to vira

CT; 6 15 45+3,7 55+2,1 3,3+0,2  phai, dai vira phai,
mau vang cam

Qua thé nam to, dai

CT, 5 14 42 +4.5 50+ 1,0 4,0+0,1 3 > A
vUura phai, mau cam
5 th?\ A t \
CTs 8 13 45+35 55414 3001 Juhemamiovia
phai dai, mau cam
, '[h; £ to da
CT; 7 12 55437 70+17  45+0) Quathénamtodam,
dai, mau cam dam
Py thl A A
CT, 7 12 35+5,6 40+2,0 7.0+03 Qua thé nam map,

ngan, mau cam

Khi nudi cdy ndm trén 7 cong thic moi  thoi gian xudt hién qua thé, sb luong qua thé va
truong dinh dudng khiac nhau thi sy sinh  kich thudc qua thé (bang 2). Téc do an lan hé
truong va phat trién cta hé soi ndm ciing nhu  soi kin bé mit méi truong tir 5 — 10 ngay,
kha ning hinh thanh qua thé 1a khac nhau. Sy nhanh nhét 13 & coéng thuc CT4 (5 ngdy) va
khac nhau d6 thé hién rd & cac chi tiéu nhuy  cham nhat 1a CT; (10 ngay). Nguyén nhan la
thoi gian dé hé soi ndm moc kin méi truong,  do thanh phan va ham luong dinh dudng trong
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mdi trudng nudi cdy & cic cong thic co su
khac biét. Ngudn dinh dudng 1a dich xay
nhong tdm twoi chira ham lugng dinh dudng
cao va dé sir dung hon so véi bot nhong kho
nén hé soi ndm co6 thé st dung truc tiép, dan
dén tdc do sinh truong nhanh hon véi cac cong
thirc khéng bd sung nhong tim va bd sung bot
nhong tam kho; tiy vao ham luong dich nhong
tdim xay dugc bd sung vao méi truong ma toc
dod sinh trudng cua h¢ soi khac nhau. Thoi gian
bit dau xuat hién mam qua thé cua cic cong
thue ciling c6 su khac biét nhau ro rét, cong
thire CTg va CT7 c6 thoi giai xuat hién mam
qua thé nhanh nhat (12 ngdy) va chim nhét 1a
cong thire CT; (19 ngay). S6 lugng, chidu dai
va duong kinh qua thé dat cao nhit & cong
thirc mdi truong CTe (55 qua thé/binh) va thap
nhit & cong thire CT7 (35 qué thé/binh).

Kich thudc qua thé ndm ciing phu thudc rat
nhiéu vao lugng dinh dudng co trong méi
truong nudi cdy. Moi trudng cang nhiéu dinh
dudng thi kich thudc qua thé cang 16n. Néu
trong méi trudng cd qua nhiéu dinh dudng thi
chiéu cao ctia qua thé ndm s& kém phat trién va
chi phat trién vé duong kinh than qua thé ndm
(nhu & cong thie CT;). Vi thé can phai lya
chon moéi trudng cung cdp vira di dinh dudng
dé ndm c6 thé phat trién kich thuéc mot cach
can ddi nhét, cho nang suét, chat luong tot nhét
lai c6 thé giam chi phi nguyén liéu dau vao. T
cac cong thirc moi truong nghién cuu, nhan
thiy cong thirc méi truong CTg 1a thich hop
nhit cho su sinh trudng va phat trién hé soi
cing nhu hinh thanh qua thé ching nidm
C.militaris C1.1 (hinh 2).

Hinh 2. Qui thé chiing nim C.militaris C1.1
trén cic cong thirc méi truong dinh duéng khic nhau

3. Su sinh trwéng, phat trién va kha ning
hinh thanh qua thé cia ching nim
C.militaris C1.1 trén than nhong tim

Theo ddi sy sinh trudng va phat trién cia hé
soi trong toan bd qua trinh nudi cay. Két qua
thu dugc cho thdy, phuong phap tiép gidng
TG, sau khi tiém dich gidng vao than nhong,
nudi cdy trong diéu kién nhiét do 22°C va duy
tri d6 4m 85%, dén ngay thir 6 nAm bat dau an

lan manh bén trong than nhong va dén ngay
thtr 30 hé soi ndm an kin than nhong. Sau 40
ngdy qua thé nim bét dau nay mam trén than
nhong. O cong thic nay ty 1& nhong nhidém
nam kha thap (ty 16 nim #n lan kin than nhong
chi dat 25%), thoi gian dé ndm an lan kéo dai
nhung qua thé dwoc hinh thanh méi chi & dang
mam nho (hinh 3).
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Hinh 3. Sy phit trién ctia ndm C.militaris C1.1. trén than nhng tim trong cong thirc tiép gidng TG1
A - hé sgi nam an kin than nhong; Bva C — mam qua thé nam trén than nhong

Phuong phap tiép gidng TG2, sau 2 ngay hé
soi ndm bat dau an lan trén than nhdng, dén
ngay tha 40 thi h¢ soi an kin toan bd than
nhong. Sau 44 ngdy qua thé bat ddu xuét hién

trén than nhong. Ty 1 nhong nhiém nim trong
cong thure thi nghiém nay kha cao (78% nhdng
tam), qua thé c6 mau cam, dudng kinh 16n (4 -
5 mm) (hinh 4).

Hinh 4. Sy phit trién ctia ndm C.militaris C1.1. trén thin nhng tim trong cong thirc tiép giong TG2
A - hé spi ndm an kin than nhéng; B va C — qua thé nam phat trién trén than nhéng

Phuong phap tiép giéng TG3, chi 2 ngay
sau khi cdy gidng hé soi di bat ddu an lan va
sau 14 ngay hé soi ndm da an lan kin bé mit
mdi truong va than nhong, 18 ngay sau khi cdy
gidng thi bat diu xuit hién qua thé. Ty 1é
nhiém nim vao than nhong trong cong thirc
nay rat cao (90% nhong tim c6 hé soi ndm an

lan phat trién t6t), qua thé thu dugc c6 kich
thudc 16n v6i chiéu dai trung binh 5 cm, dudng
kinh 3 - 4 mm, qua thé c6 mau cam dam (hinh
5). Tir két qua thu duoc c6 thé nhan thiy nudi
cdy nim trén than nhong tim theo cong thirc

tiép gidng TG3 cho hiéu qua tot nhat.

Hinh 5. Su phat trién ciia chiing nam C.militaris C1.1

trén than nhong tim trong cong thirc tiép giong TG3
A- hé soi nam bt dau an lan trén co chdt va than nhong; B - hé soi an lan kin moi truong;

C, D - quda thé nam trén than nhong

IV. KET LUAN

- Thanh phan moi truong ran phu hop cho
nhan giéng chiung nam C.militaris C1.1 1a 20
g/l glucose + 2,5 g/l pepton + 2,5 g/l cao ndm

men + 0,5 g/l MgS04.7H,0 + 0,25 g/l KH,PO4
+ 14 g/l agar.

-Mbi truong téng hop gdém: 30 g Gao
lt/binh + 4% bot nhong tam kho + 50 ml dich
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khoang (100 ml/l nude dura + 200 g/l khoai tay
(ly dich chiét) + 1 g/ vitamin B1 + 0,5 g/l
MgS04.7H,0 + 0,25 g/l KH,PO4) phu hop cho
nudi cdy ching ndm C.militaris C1.1, cho sb
luong qua thé nhiéu nhét; hé soi phat trién
nhanh, thoi gian hinh thanh qua thé ngin, qua
thé c6 kich thudc 16n.

- Phuong thuc tiép giéng: Pat nhong tim
vao binh c6 16t mot 16p co chit bén dudi (15 g
gao lat/binh + 25 ml dich khoéng) va phun
dich gidng 1én trén bé mit nhong tam va 16p co
chét, cho hiéu qua nhong tam nhiém nim cao
nhat (90%) va phat trién qua thé tot.
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CULTIVATION OF Cordyceps militaris ON ARTIFICIAL SUBSTRATES
AND SILKWORM PUPAE

Nguyen Thi Minh Hang', Bui Van Thang’
'2Vietham National University of Forestry

SUMMARY

Cordyceps militaris is a precious medicinal mushroom with high economic value that is over-exploited leading
to scarcity in nature. The cultivation procedure of C. militaris on artificial substrates and silkworm pupae under
in vitro condition has been carried out successfully. The results showed that cultivation of C. militaris on the
medium containing 30g brown rice/flask, 4% dry powder of silkworm pupae, and 50 ml of mineral fluid (100
ml/l coconut water + 200 g/l potato + 1 g/l vitamin B1 + 0.5 g/l MgS04.7H,0 + 0.25 g/l KH,PO,) produced
high numbers of fruit bodies (average 55 fruit bodies / 400ml flask), fast growing mycelium, shorter fruit body
producing period, and large fruit boby size. Whole silkworm pupae were put on the substrates (15 g brown
rice/flask + 25 ml mineral fluid) and then they were sprayed by hyphal body suspension of C. militaris. 90% of
silkworm pupae was infected after 14 days and development of fruit bodies was greater. The best conditions for
mycelial growth and fruit body development were at 22°C, light intensity 1000 lux for 14 hours/day, and
humidity 85%. This technique could be applied to produce the fruit body of C. militaris to meet the demand of

the market.

Keywords: Artificial substrates, Cordyceps militaris, cultivation, fruit boby, silkworm pupa.
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