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TOM TAT

Spirulina 1a tao x04n mau xanh, ¢ gia tri dinh dudng cao (ham lugng protein cao, nhiéu loai amino acid thiét
yéu, gidu vitamin va chat khoang). Nghién ctru sir dung tao Spirulina nhu ngudn protein thay thé thanh phan
nhong tam trong moi truong nudi cdy nam Cordyceps militaris Cm3. Cong thirc moi truong b6 sung 7 g/l tio
xoan kho, dich khoang, 17 g/ agar l1a thich hop cho sy phat trién hé soi nam Cordyceps militaris Cm3: duong
kinh h¢ soi an lan sau 5 ngay cay g1ong 141,59 + 0,17 cm, sau 10 ngay 3,20 + 0,28 cm, sau 20 ngay 6,17 + 0,40
cm. Khdo sat kha néng tao qua thé cua nim Cordyceps militaris Cm3 nu6i trong trén gi thé bd sung 15 g/ tao
xodn Spirulina khd cho ket qua: sau 60 ngay nudi trong, ndm Cordyceps militaris Cm3 ¢ ty 1& ndy mam trung
binh dat 94,33 + 2,52%, sb luong qua thé trung binh/hop nudi 67,23 + 7,71 qua thé, khdi lwong qué thé trung
binh 33,53 + 1,16 g/hop, ham lugng cordycepin va adenosine trong qua thé tuong tmg 1a 297 mg/100 g-DW va
268 mg/100 g-DW. Ket qua nghién ctru chimg minh ngudn protein tir tao Spirulina 1a hoan toan thich hop dé
sir dung thay thé nguon protein tir nhong tim trong méi trudng nhan gidng va nudi trong nam Cordyceps

militaris.

Tir khéa: Cordyceps militaris, ham lwong protein, nhan giéng, nhong tam, qua thé, Spirulina.

1. PAT VAN PE

Cordyceps militaris 1a mot loai nim ky sinh
trén co thé con trung, duge sir dung nhu ngudn
dugc lidu dé ting cuong sirc khoe va hd tro
didu tri bénh & nguoi. Nam Cordyceps
militaris chtta cac chit c6 hoat tinh sinh hoc
nhu adenosine va cordycepin, tac dung trc ché
su phat trién cia té bao ung thu, khang viém,
tang cuong kha ning mién dich, giup 6n dinh
duong huyét, chdng oxy hoéa... (Liu et al.,
2015). Theo Patel va Ingahalli (2013), nim
Cordyceps militaris c¢6 kha ning e ché sinh
truong cua nhiéu loai vi sinh vat gdy bénh nhu
virus, vi khuin, nim, ky sinh trung va dong vat
nguyén sinh.

Do ¢6 gia tri y-dugc cao nén nam C.
militaris duge nhiéu nha khoa hoc trong va
ngodi nudc quan tAm nghién ctru, nudi ciy va
phat trién cho muc tiéu thwong mai (Iamtham
et al., 2022; Mai Hai Chau va Bang Thi Ngoc
2022) Céc cong bd khoa hoc vé nudi trong
ndm C. militaris cho thdy méi truong nhan
gidng va tao qua thé thich hop 1a méi trudng
bd sung ngudn co chit chira ham lwong cao
protein, thong thuong 1a nhong tim (Gregori,
2014). Tuy nhién, san pham thwong mai nim

C. militaris nudi trong trén co chit nhong tim
dd ghi nhan c6 thé gy ra phan ung di tng &
nguoi tidu dung sau khi tiéu thy san pham do
su phan tmg chéo cia co thé v6i thanh phan
nhong tam (Choi et al., 2010, ITamtham et al.,
2022). Ngoai ra, khi st dung ngudn nguyén
li¢u nhong tam s& phu thudc nhiéu vao mua vu
nudi trong dau tim va chat lugng cta nhong
tam. Hién nay, trén thé gioi da co6 mot s6 cong
trinh nghién ctru nhan sinh khéi C. militaris st
dung méi trudng chira ngudn protein thay thé
nhong tim c6 ngudn gbe tir dong vat nhu 1ong
do trung, stra bot tach béo (Li et al., 2020),
hoic nguén géc thuc vat nhu gao, ngli cbe, dau
xanh, dau nanh, hat huong duong (Lim et al.,
2012).

Spirulina (t€n khoa hoc Spirulina platensis)
la vi tdo, dang soi xo0dn mau xanh luc, c6 gia tri
dinh dudng cao: ham lugng protein 60 - 70%,
c6 du cac loai amino acid thiét yéu, giau
vitamin (vitamin B1, vitamin B2, vitamin B3,
vitamin B12, vitamin C, vitamin E), giau
khoang chat. Bén canh d6, Spirulina con chia
nhiéu hop chit c6 hoat tinh sinh hoc quan
trong hiém khi duoc tim théy 0 cac sinh vat
khac, nhu gamma linolenic acid (y-linolenic,
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GLA), C-phycocyanin, carotenoid... (Gogna et
al., 2022). Do c6 ham lugng protein va dudng
chat cao, nén Spirulina khong chi duoc sur
dung nhu mot loai thuc phém bd sung dinh
dudng cho nguoi va dong vat, ma con dugc su
dung lam moéi truong giau dinh dudng cho
nuoi cfiy vi sinh vat va nhiéu loai ndm dugc
liéu. Theo Iamtham va cdng sy (2022), tdo
Spirulina ¢6 ham luong cao protein nén c6 thé
ding lam co chat cho nhan gidng va nudi trong
ndm C. militaris. Nghién cuu dugc thuc hi¢n
v6i muc tiéu tng dung tao xoan Spirulina 1am
ngudn cung cip protein, thay thé hoan toan
thanh phan nhong tim trong qua trinh nudi ciy
nam C. militaris.
2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

- Ching ndm Cordyceps militaris Cm3 do

Bo Nong nghiép va Phat trién nong thon cép.

- Tao xodn Spirulina dang khod dugc cung
cap boi Trung tim Coéng nghé sinh hoc IMC,
Vién nghién ctiu va ung dung cong nghé cao
Hoa Lac. Tao xodn dugc nudi trong trong diéu
kién dinh dudng t8i wu va khép kin, khi dat cac
yéu t6 vé sinh truong (hinh thai, sb vong xoén,
mat d6) thi tién hanh thu hoach. Sinh khéi tao
tuoi dugc loc v6t qua hé théng mang loc cua
gian thu va tién hanh rira, vit li tim. Tao tuoi
sau thu hoach duogc tao soi, séy lanh, sau do
sdy nhiét (55°C) dé lam kho. Tao kho dat do
am 5% duoc dong goi, hut chan khong, bao
quan trong kho lanh, téi dé st dung lam
nguyén liéu cho nudi cdy ndm C. militaris.
Thanh phin dudng chit trong Spirulina kho
trinh bay ¢ Bang 1.

Bang 1. Thanh phén dinh dudng trong tio xoin Spirulina sir dung 1am nguyén liéu
nudi cAy nim Cordyceps militaris Cm3

X A Ham lwong
Thanh phan (trong 100 g Spirulina kho)
Protein tong so 68,5 ¢g
Amino acid téng so 563 ¢
Amino acid thiét yéu
Histidine 871 mg
Isoleucine 2.940 mg
Leucine 4.660 mg
Lysine 2.210 mg
Methionine 794 mg
Phenylalanine 2.880 mg
Threonine 3.010 mg
Tryptophan 680 mg
Valine 3.370 mg
Amino acid khéng thiét yéu
Aspartic acid 5.870 mg
Glutamic acid 8.710 mg
Alanine 4.230 mg
Arginine 1.880 mg
Cystine 559 mg
Glycine 6.450 mg
Proline 2.260 mg
Serine 3.070 mg
Tyrosine 1.920 mg
Dudéng chiit thuc vit
Chlorophyll 251 mg
Phycocyanin 20.700 mg

- Cac nguyén li¢u: Khoai tdy, nudc dua,
nhong tuoi, pepton, cao ndm men, agar san
xuét tai Viét Nam.

- Cac chat khoang va vitamin: MgSOq;

KH>PO4; (NH4)3C¢Hs07; vitamin Bl... nhap
khau tir An D§.

2.2. Phuong phap nghién ctiru

2.2.1. Xdc dinh dnh hwéng cia tio xodn
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Spirulina dén sw phdt trién hé sei chiing
Cordyceps militaris Cm3 trén moi truong
nhén giong cip 1

Nudi cay hé sgi C. militaris Cm3 trén moi
truong nhan gidng cap 1 trong dia petri v6i 4
cong thirc khac nhau, c¢6 thanh phan tuong Gmg
nhu sau:

CT1 (d6i chimg): Nhong tam tuoi (100 g/)
+ dich khoang + agar (17 g/l).

CT2: Tao xodn (5 g/1) + dich khoang + agar
(17 g/).

CT3: Tao xoan (7 g/l) + dich khoang + agar
(17 g/).

CT4: Tao xoin (10 g/l) + dich khoang +
agar (17 g/l).

Chii thich: Dich khoang bao gém cac thanh
phan: glucose (20 g/1), dich chiét khoai tay 100
g/l, nudéc duwa 100 ml/1, KH.POs 0,5 g/,
MgS04.7H0 1 g/l, Triamonicitrat 1 g/l, pepton
7 g/1, cao nAm men 5 g/1, vitamin B; 0,05 g/1.

Thanh phan nhong twoi hodc tao xoin kho
dugc xay nho, bd sung vao méi truong nhan
gidng cdp 1. Moéi trudng sau khi chuan bj xong
dugc khir trung ¢ 118°C trong 21 phut. Bia
peptri (duong kinh 8 cm) dwoc hap khir tring
trong cung diéu kién. Tién hanh phan phéi moi
truong vao d“ fa petri trong box cdy vo trung, de
ngudi va cay giéng. Gidng nam duoc cét
miéng kich thudc 0,5 x 0,5 cm, cdy vao moi
truong dinh dudng agar trong dia petri tuong
mg v6i 4 cong thirc moi truong dd chuan bi
(mdi cong thic ciy 10 dia). Cac dia giéng ndm
duoc nudi céy trong diéu kién tbi, nhiét do
20°C. Kiém tra, danh gia sy an lan cua h¢ soi
(mau sic, duong kinh, téc do an lan) sau 5
ngay, 10 ngay, 20 ngay nudi. Thi nghiém dugc
lap lai 3 1an.

2.2.2. Khio sdt khd ning tao qud thé nim
Cordyceps militaris Cm3 trén moi truong
nudi trong bé sung tio xodn Spirulina

Thu hoach giéng nim C. militaris Cm3 nudi
cay trén 2 cong thirc moéi truong nhan g10ng
cap 1 (moi truong chira ham luong tao xoan
thich hop nhit cho nidm sinh truong va moi
truong bd sung co chit nhong tam - ddi chimg)
dé 1am nguyén liéu cho qua trinh nhan gidng
cap 2.

Mbi trudng nhan giéng cép 2 (chtra dich
khoang) dugc phan phdi vao cac binh tam giac
v6i thé tich 400 ml/binh, hap khir tring & diéu

kién 118°C trong 21 phit. Gidng nam cép 1
dugc cat thanh manh, kich thude 1 x 1 cm, cay
vao binh moi truong nhan glong cap 2 da
chuan bi. Nuoi cdy cac binh gidong ndm cép 2
trong diéu kién: lic 120 vong/phat; ¢ 20°C,
nudi tdi hoan toan trong 5 ngay.

Gibéng ndm cip 2 sau d6 duoc thu nhan va
cdy vao moi truong kich bat qua thé chira phoi
gao + nhong tim hodc tao xodn tuong Ung.
Moi truong nudi trong thir nghiém trén hai
cong thirc khac nhau, ki hiéu NT1 (Ddi chimg,
gdm: gao lit + 100 g/l dich xay nhong tam +
dich khoang 65 ml/hop) va NT2 (gao lat + 15
g/l tao xodn kho + dich khoang 65 ml/hop).
Mdi cong thirc cdy 100 phoi. Cac binh mdi
truong tao qua thé da cay giéng ndm dugc wom
soi trong vong 7 ngay & diéu kién 20°C va dat
trong t6i. Cac binh nim sau khi két thuc giai
doan wom soi duoc nudi sang & 20°C, do am
86 - 88%, thot gian chleu sang 12 h/ngay

Theo ddi sy phat trién ctia phdi nam, qua
trinh hinh thanh qua thé, ty 1&é moc qua thé, sd
luong qua thé trung binh/hdp nudi, trong luong
qué thé trung binh/hop nuéi. Tién hanh lap lai
thi nghiém 3 lan.

Chii thich: Dich khoang bao gdm céc thanh
phan: glucose (20 g/1), dich chiét khoai tay 100
g/l, nuéc dwra 100 ml/1, KH>PO4 0,5 g/l,
MgS04.7H,O 1 g/l, Triamonicitrat 1 g/l,
pepton 7 g/l, cao nAm men 5 g/l, vitamin By
0,05 g/l.

2.2.3. Xac dinh ham lwong cordycepin va
adenosine trong qud thé Cordyceps militaris
Cm3

Qua thé ndim C. militaris Cm3 thu hai trén
moi trudng nudi trong bd sung nhong tim
(cong thirc NT1) va tdo xodn (cong thirc NT2)
dugc 1am kho bang phuong phap sdy thing
hoa, sau d6 nghién thanh bot. Can 0,5 g bot
qua thé ndm, cho vao binh 100 ml da chira sin
80 ml nudc ct deion vo trung, chiét siéu am &
60°C trong 6 gio. Hat 1 ml dich sau khi chiét
siéu am, ly tam & 2000 vong/phut trong 15
phat. Dich ndi sau ly tim duogc loc qua mang
loc kich thudc 16 0,45 um. Dich loc dugc phan
tich nong do cordycepin va adenosine bang
phuong phip sic ky long hiéu ning cao
(HPLC; h¢ dung mo6i methanol: H>O = 10 : 90;
tbc d6 dong 1 ml/phut; bude song 190 - 380
nm; dinh sic ky tuong Gng voi ndéng do
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cordycepin va adenosine do & budc song 260
nm) (lamtham et al., 2022).
3. KET QUA NGHIEN CUU
3.1. Khio sat sy phat trién hé soi Cordyceps
militaris Cm3 trén méi truomg nhan giong
cAp 1 b6 sung tdo xoin Spirulina thay thé
thanh phin nhong tim

Nguyén liéu nhan giéng ndm C. militaris
Cm3 (Spirulina khd) co6 thanh phan d1nh
dudng (Bang 1): ham luong protein téng sd
68,5 g/100 g (twong duong 68,5% trong luong
kho; ham luong amino acid téng 56,3 g/100 g
(twong duong 56,3% trong lugng kho). Trong
thanh phan protein cua Spirulina c6 du ca 9
loai amino acid thiét yéu voi ham luong cao,
nhu isoleucine (2940 mg/100 g), leucine (4660
mg/100 g), phenylalanine (2880 mg/100 g),
valine (3370 mg/100 g). Bén canh do, thanh
phan hoa hoc cua Spirulina ciing chira mot

ham luong kha cao sic td, nhu phycocyanin
(20700 mg/100 g) va chlorophyll (251 mg/100
g). Vo1 ham luong protein va dudng chat cao
co thé so sanh voi nhong tam (nguyén liéu chu
yeu cung cap ngudn protein trong nudi trong
nam duoc heu C. militaris hién nay) viéc su
dung tdo xoan Spirulina thay thé ngudn protein
tir nhong tam da dwoc nghién ctru thir nghiém
trong mot sd cong bd khoa hoc (Kaewkam et
al., 2021; lamtham et al., 2022).

Hé soi ndm C. militaris Cm3 duoc nudi céy
trén 4 cong thic dinh dudng khac nhau. Két
qua nhan duoc cho thdy: twong ing voi moi
cong thirc khac nhau thi sy phat trién cua hé
sQi nam ctng co sy khac biét vé hinh thai soi,
mau sic va toc do an lan, biéu thi bang cac sb
liéu vé& duong kinh khuan lac nim, xac dinh ¢
cac thoi diém 1a sau 5 ngdy, sau 10 ngay va sau
15 ngay nudi cdy (Bang 2, Hinh 1).

Bang 2. Anh huwdng ciia thanh phin tio xoin Spirulina dén sinh trudng, phat trién
ciia chiing nAm Cordyceps militaris Cm3 giai doan nhén giéng cép 1

Puong kinh khuin lac nim sau cic khoéang thoi gian

Cong thirc thi nghiém

nudi ciy khac nhau (cm)

Sau 5 ngay Sau 10 ngay Sau 20 ngay
CT1 1,452+ 0,15 3,02* £ 0,30 5,79* £ 0,40
CT2 1,52+ 0,17 3,11°+£ 0,31 5,89 + 0,42
CT3 1,59¢+ 0,17 3,20+ 0,28 6.17°+ 0,40
CT4 1,669+ 0,13 3,28+ 0,27 6,24° £ 0,39

Ghi chii: Cdc s6 liéu (gid tri trung binh) trong ciing c¢dt c6 chit cdi khdc nhau thi sw khdc biét la cé y

nghia thong ké (P < 0,05).

Két qua quan sat hé sgi ndm an lan trén cac
moi trudng dinh dudng khac nhau cho thay: hé
sQ1 phat trién nhanh, soi ndm an lan déu, chic
soi, hinh thai sgi khoe. Tuy nhién, khi thay doi
thanh phan dinh dudng trong cac cong thirc th1
tdc do an lan thé hién thong qua cac s6 liéu vé
duoc kinh khuan lac nim c6 sy khac biét.

O cong thuc CT1 (ddi chimg), khi str dung
100 g/l nhong tam tuoi lam nguon protein cho
su phat trién cua hé soi, toc do an lan cua hé
sQi tuong dbi nhanh, soi ndm dai, mau trang
vang; dudng kinh khuan lac ndm trung binh dat
5,79 + 0,40 cm sau 20 ngay nudi cay.

Khi thay thé thanh phan nhong tam tuoi
bang tiao xoan Spirulina khd v6i cac ham
luong khéc nhau, c6 sy khéac biét vé duong
kinh khuan lac ndm an lan. Cu thé, khi b sung
5 g/l tao xodn kho vao méi trudng nudi thi cho

két qua khac biét (dudng kinh khuan lac trung
binh 5,89 + 0,42 cm) so voi moi truong CT1
bd sung nhong tam (su khac biét co y nghia
thong ké&). Ham lugng tio xodn bd sung 7 g/l
(cong thuc CT3) da co su khac biét 1o rét voi
cong thuc CT1 va CT2, duong kinh vong soi
ndm trén dia thach dat 6,17 + 0,40 cm sau 20
ngdy nudi trong, hé soi nim dai, chic, mau
vang nhat. O cong thac CT4, khi ting luong
nguyén liéu tao xodn dén 10 g/l, hé soi ciing
phat trlen manh nhu: ¢ cong thuc CT3, nhu:ng
cac sb liéu biéu thi tbc do sinh trudong ctua nim
khi so sanh véi cong thirc CT3 khong chi ra su
khac biét co ¥ nghia thong ké.

Nhu vay, ham luong dinh dudng bb sung tir
tao xoan Spirulina c6 anh hudng t6i sy an lan,
phat trién va hinh thai cia hé soi ndm C.
militaris Cm3, va nguyén liéu tdo xodn hoan
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toan ¢ thé sir dung dé thay thé thanh phan  nhén gidng nam cép 1 kich thich sy phat trién
nhong tam trong nhan giong nam. Ham luong  hé soi & muc téi wu, va khong gy du thua
tdo xoan thich hop dé€ bo sung vao moéi truong  luong dinh dudng, 1a 7 g/l tdo xoan.

C D
Hinh 1. Hinh thai khuin lac nAm Cordyceps militaris Cm3 sau 20 ngay nudi ciy
trén méi trwong nhan gidng cAp 1 bd sung ngudn protein tir tao Spirulina
A: Cong thire CT1 b6 sung nhéng tam twoi 100 g/l; B, C, D: Cong thire CT2, CT3 va CT4 (twong irng)
bé sung tao Spirulina khé véi ham lwong lan ot la 5 g/l, 7 g/l va 10 g/l

3.2. X4c dinh kha niing tao qua thé nim  trong cung diéu kién. Theo ddi dé danh gia ty
Cordyceps militaris Cm3 trén mdi trwong 18 ndy mam cua phdi trong timg cong thirc; toc
nudi trong bo sung Spirulina d6 sinh trudng, ning suat, hinh thai va mau sic

Két thiic qua trinh wom soi, phoi dat tiéu  cua qua thé. Két qua trinh bay & Bang 3.
chuin dugc chuyén sang phong nudi trong

Bang 3. Kha niing tao qua thé ciia nAm Cordyceps militaris Cm3 trén méi truong
nudi trong bd sung tio xoin Spirulina

Ty 18 hdp c6 S6 qua thé Khoi lwgng qui Pic diém
Cong thirc phoi ndy mam trung binh/ thé trung binh/ hinh thai
] (%) hop nudi hop nudi (g/hdp) qua thé
NTL-Boiching g3 (ruyn0g 6309304441 32,770+ 1,11 Map, dai,
(100 g/l nhong tam tuoi) mau vang cam
NT2 (15 g/l tao xoan 94,330+ 2,52 67,23+ 7,71 33,53+ 1,16 Map, dai, mau

Spirulina kho) vang cam dam

Ghi chii: Cdc s6 liéu (gid tri trung binh) trong ciing c¢dt c6 chit cdi khdc nhau thi sw khdc biét la ¢ y
nghia thong ké (P < 0,05).

Két qua nhin dugc cho thiy: Nam C.  nhdng tim (cong thic NTI1) hodc tao xodn
militaris Cm3 nudi trong trén phdi gao bd sung  Spirulina (cong thire NT2) déu c6 chat luong
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t6t, strc song khoe, ty 16 ndy mam cao. Cac chi
s6 theo dai thé hién kha ning tao qua thé cua
ndm nudi trén gia thé bd sung tao xodn dam
béo hodc nhinh hon so v&i nudi trén co chét
nhong tam: Ty 1& niy mam trung binh cua C.
militaris Cm3 nudi trén gia thé nhong tim va
tao xoan lan luot 14 93,67% va 94,33%; ning
suét thu hoach thé hién & khéi luong qua thé

trung binh/hop khi nudi trong trén nhong tam
va tdo xodn twong tmg 1a 32,77 g va 33,53 g.
Két qua nghién ctru cho phép khang dinh: Tao
xoan Spirulina hoan toan c6 thé sir dung lam
ngudn dinh dudng giau protein cho nudi trong
tao qua thé nAm Pong trung ha thao Cordyceps
militaris, v6i ning suat thu hoach qua thé cao
nhu nudi trén gia thé nhong tam.

D
Hinh 2. Hinh thai phdi va qua thé nim Cordyceps militaris Cm3 nudi trong
trén co chit nhgng tim va tio xoin Spirulina
A, B: Phéi ndm phat trién trén méi truong nudi trong bé sung nhong tam (A) va tao Spirulina (B)

sau 12 ngay; C, D: Hinh théi qua thé ndm trén méi truong nudi chira nhéng tam (C) va tao Spirulina (D)
sau 60 ngay nudi trong

3.3. Xac dinh ham lwgng cordycepin va
adenosine trong qua thé Cordyceps militaris
Cm3

Chét lwong va gia tri thuong mai cta C.
militaris dugc xéac dinh thong qua ham lugng
cordycepin va adenosine (Tuli et al., 2014; Li

et al.,, 2020). Do vay, nghién clru phan tich
ham luong hoat chit cordycepin va amino acid
adenosine trong thanh phan qua thé kho nim
C. militaris Cm3 duoc thuc hién.

Két qua phan tich HPLC ham luong
cordycepin va adenosine trong 100 g trong
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luong khé (DW - Dry weight) ciia qua thé
(Bang 4) cho thiy: Khi dugc nudi trong trong
cung diéu kién vat 1y, ca 2 cong thic nudi

trong nam C. militaris Cm3 (nuoi trén nhong
tam va tdo xoan Spirulina) déu cho qua thé
chtra ham lugng cao cordycepin va adenosine.

Bang 4. Him lrgng hoat chit trong miu qua thé Cordyceps militaris Cm3 kho

Cong thwe

Ham luwgng cordycepin

Ham lwgng adenosine

(mg/100 g) (mg/100 g)
NT1 (nuéi trong trén nhong tam) 267 243
NT2 (nudi trong trén Spirulina) 297 268

So sanh ham lugng cordycepin va
adenosine trong thanh phin qua thé kho thu
hoach tur 2 loai gia thé nuéi nhong tam va tao
xodan: Qua thé nim khi nuéi trén tio xodn co
ham lugng cordycepin va adenosine cao hon
khi nudéi trén nhong tim. Ham luong
cordycepin cua qua thé C. militaris Cm3 nudi
trén phdi gao bo sung 15 g/l tao xodn kho 1a
297 mg/100 g-DW, cao hon so véi gid tri 267
mg/100 g-DW ctia qua thé & cong thirc bd sung
100 g/l dich xay nhong tim tuoi. Him luong
adenosine ctia qua thé kho nudi trén gia thé tao
xodn va nhong tim twong tng 1a 243 mg/100
g-DW va 268 mg/100 g-DW.

Trén thé gi6i, cling dd c6 mot sd cong bd
khoa hoc khé“ing dinh nAm C. militaris khi nudi
cay trén mdi trudng chtra ngudn protein khac
nhau s& san sinh hoat chat v&i ham luong khac
nhau (Wen et al.,, 2014; Sornpraser et al.,
2018). Két qua phan tich ham luong
cordycepin va adenosine cta nim C. militaris
khi nudi trong trén nhong tim trong nghién
ctru phu hop véi cong bd cua Huang va cong
su (2009). Theo Huang va cong su (2009),
ham lugng cordycepin va adenosine trong qua
thé kho ndm C. militaris nudi trong trén co
chat nhong tam 1a 270 mg/100 g-DW va 272
mg/100 g-DW tuong tng. Bén canh do, két
qua nghién cou cua lamtham va cong su
(2022) cing chi ra ham lugng cordycepin trong
qua thé ndm C. militaris nudi trong trén gia thé
tao xodn 1a cao hon so voi nudi trén gia thé
nhong tam.

Két qua nghién ciru x4c dinh anh huong cta
thanh phan Spirulina trong méi trudng nudi
cdy dén kha nang phat trién hé soi, kha niang
tao qua thé va chit lugng qua thé nim C.
militaris cho phép két luan: Ngudn protein tir

tao xoan Spirulina hoan toan c6 thé thay thé
ngudn protein tir nhong tim trong cong thirc
moi truong nhan giéng cdp 1 va mdi trudng
nudi trong ndm C. militaris Cm3.

4. KET LUAN

Cong thirc méi truong nhan giéng cp 1 bd
sung 7 g/l tao xodn kho + dich khoang + 17 g/l
agar 1a thich hgp cho nhan giéng nim C.
militaris Cm3 (tbc do an lan soi t6t, hé soi
khoe, phat trién dong déu; duong kinh hé soi
an lan sau 5 ngay cdy giéng 1a 1,59 + 0,17 cm,
sau 10 ngay la 3,20 + 0,28 cm, sau 20 ngay la
6,17 + 0,40 cm). Nudi tréng ndm C. militaris
Cm3 trén phodi gao bd sung ngudn protein tir
tao xodn Spirulina cho nang suat thu hoach qua
thé va chét lugng qua thé tét hon so v6i nudi
trén phoi gao bo sung nhong tam. Trén gia thé
bd sung 15 g/l Spirulina kho, sau 60 ngay nudi
trong, C. militaris Cm3 c6 ty 1& nay mam dat
9433 + 2,52%, s6 luong qua thé trung
binh/hop nudi 67,23 £ 7,71 qua thé, khdi luong
qua thé trung binh/hop nudi 33,53 + 1,16
g/hdp. Ham luwong hoat chat cordycepin va
adenosine trong qua thé kho C. militaris Cm3
la 297 mg/100 g-DW va 268 mg/100 g-DW
tuong ung.
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EFFECTS OF Spirulina INGREDIENTS ON GROWTH AND
DEVELOPMENT OF Cordyceps militaris Cm3

Pham Thi Anh', Duong Duc Tien?, Nguyen Thi Thu Hang?
'Hoa Lac Institute of High Technology Research and Application

? Biotechnology Center for Production and Life
3Vietnam National University of Forestry

SUMMARY

Spirulina is a type of blue-green algae with high nutritional value (high protein content, many essential amino
acids, rich in vitamins and minerals). The study focused on the use of Spirulina as a protein source to replace
silkworm pupae in the culture medium of Cordyceps militaris Cm3 strain. The medium supplemented with 7
g/l dried Spirulina + mineral solution + 17 g/l agar was suitable for the growth of Cordyceps militaris Cm3
mycelium: fiber optic diameter after 5 days of culture was 1.59 + 0.17 cm, after 10 days 3.20 + 0.28 cm, after
20 days 6.17 £ 0.40 cm. Cultivation of Cordyceps militaris Cm3 strain on rice substrate supplemented with 15
g/l dried Spirulina for 60 days showed that the average germination rate was 94.33 + 2.52%, the average
number of fruit bodies/culture box was 67.23 + 7.71 fruits, the average fruit mass/culture box was 33.53 £ 1.16
g/box, cordycepin and adenosine content were 297 mg/100 g-DW and 268 mg/100 g-DW, respectively. This
study has shown that Spirulina can be used to replace silkworm pupae in Cordyceps militaris culture medium.
Keywords: Breeding, Cordyceps militaris, fruit body, protein content, silkworm pupae, Spirulina.
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